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Hi-Fi With Disc Jockey MARTIN BLOCK
Lrgint Meter ¢« Regen Receive Coin Tossing + Guitar Amplifier



“For smooth performance when the
Joint 1s Jumpn’. . . I can always count
or. my Gray viscous-damped Tone Arm.”

Reports famous radio disc jockey, Martin Block.
Radio Station WABC

Even ordinary vibrations around Mr. Block’s TherstmestingsmoothraualitysciMantimBlackjs
d . home hi-fi equipment is assured with a Gray

studio or home often bounced the stylus right 108B Tone Arm.

out of the groove . .. not only ruining the per-

foarmance but also the record.

But today with Gray's viscous-damped suspen-
sion principle regulating vertical and horizontal
movement of the tone arm—Mr. Block states—
“groove jumping and skidding are eliminated
even when the joint is jumpin'.”

The Gray All-New 108C
Viscous-Damped Tone Arm.
Ideal for homes, radio and
TV studios.

For quality performance ... even under less-
than-ideal conditions . , . the modern, precision
Gray viscous-damped Tone Arm is the choice of

the most discerning listener. rr"""""""""="=" ]
| GRAY RESEARCH & DEVELOPMENT CO., INC. I
| MANCHESTER, CONNECTICUT i
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i T L “s EARC H Viscous-Damped Tone Arm. l
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America’s Fast Growing
Industry Offers You Good
Pay Plus g Bright Future

PERFECT combination for ambitious men.

course to prove you can keep your job while
TRAINING at home in your spare time for
better pay and a brighter future. I will also
send my 64-page book to show you that Radio-
Television is today’s field of OPPORTUNITY
for preperly trained men.

Television’s Growth is Making
More Jobs, Prosperity

Radio is bigger than ever and television is growing
! fast. Government, Aviation, Police, Ship, Micro-
wave Relay, Two Way Communications for buses,

Make $10, $15 a Week Extra
Many men 1 train fix neighbors’ Radios,
make extra money, soon after they en-
roll. Actual equipment you build gives
you practical éxperience.

L
Television trained men.

Mail Coupon—Find Out About
This Tested Way to Better Pay

Take NRI training for as little as $5 a month.
Many NRI graduates make more in two weeks
than the total cost of my training. Mail coupon
today for Actual Lesson and 64-page Book—Both
FREE. J. E. S8L1ITH, National Radio Institute,
» Dept. 6AD4, \Nashlngton 9, D.C. Our 40th Year.

in RA Dlo

W|th Equipment | Send:

\k: Nothmg takes the place of practxcal
L experience. That’s why NRI train-
3 ‘ ing is based on LEARNING BY

DOING. My training includes| : -

Name

TRAINING plus OPPORTUNITY is the § !

taxis, railroads are other growing fields for Radio- *

You Learn by Practlcmglf“"?ea'
mnm

& Mr. J. E. Smith, President, Dept. 6AD1
National Radio Institute, Washington 9, D.C.
- i

I Will Send You A

SAMPLE LESSON FREE

to show you how easy, practical it is to

Train at Home for Good
Radio-Television Jobs

Let me send you a sample lesson from my N

~ : S s _'.f /)
.
| Trained These Men
“ have a regular job as a police captain

| and also have a good =pare time Radio
" and Television servies business. Just

opened my new showroems and shop.” —
C. W. LEWIS, Pensacola, Florida.

“1 dcmded to quit my joband do TV work

full time. I love niy work and am doing all

right. If fellﬁ\i{s knew what ';d\vonderrul |

investment 1 is, they would not hesi- 3%

tate.”—W. F, hLlNE Cincinnati, Ohio. Mg

“Thanks to NRI, | operated a successful

Radio repair shop Ther | got a job with

WPARQ, later WBOB and now am an

enginzer for WHPE.” —VAN W. WORK-

MAN, High Point, N. Carolina.

“ AVAMW VETERANS GulNgI!LRLS
" Good for Both—FREE

Y

Mail me Sample Lesson and 64-page Book, FREE
(No salesman will eall. Please write plainly.}

Age.

kits of parts which you use to
build equipment and get prac-

tical experience on circuits e
common to both Radio and IC"V

Zone. State

Television. Shown at left is the
low-power Broadeasting Trans- I VETS
mitter you build as part of my

Communications Course.

write in date
of discharge
Approved Member, Notional Home Study Council

e e e S

L___<_
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{ THESE MEN ARE GETTING PRACTICAL TRAINING |

ICI'I'Y ‘*

-—ELECTRONICS .

A.C. and D.C. MOTORS
GENERATORS
SWITCHBOARDS
CONTROLLERS
WIRING JOBS
APPLIANCES
ELECTRONIC UNITS

\ (Shown at left—Instructor explaining
3 operaticn and testing of a large Motor
Generator in our A.C. Department.)

TELEVISION SETS
RADIO RECEIVERS

(Frequency Modulation)
ELECTRONICS
RECORD CHANGERS
AUTO RADIOS
PUBLIC ADDRESS Systems

(Right — Inslruaor helping students
check the wiring and trace circuils of
television receivers.)

Train in the great SHOPS of GOYNE

Largest, Oldest, Best Equipped School Of Its Kind In The U. S.

Whether 17 or up to 45 years of age, prepare for your future now. Don’t .
be satisfied with a ““No Future” job. Train the Coyne way for a better mté W“ ‘0" APPROVED

job in a field that offers a world of opportunilies in the years ahead
Enroll =
FINANCE PLAN Dr rev. re Big Frec Book | FOR

-t 1 i ~

lt?-gelrﬁl];;‘:tif"&ee g;x(;rf oyment service while s “'\_.wylli g_l ) B. W. COOKE, President VETERANS
WE TRAIN YOU IN CHICAGO. At Coyn2 : GO EER O
you learn on real, full-size equipment. Trained 500 S. Paulina St.,Chicago12, [1ll. Dept.16-71H
instructors show you how, then you do practical Send BIG FREE book and details of your training
jobs yourself. No previous experience or ad- offer. This does not obligate me and no salesman will
vanced education needed. call. I am interested in

CLIP COUPON NOW for big new illustrated T 13 VIS I

Coyne book “Guide to Careersin ELECTRIC- EREEE G O TELEVISION-RADIO
1TY and TELEVISION-RADIO™. No obliga-
tion; no salesman will call. Get vital facts now!

NAME .. fejg . . daklsia ANl 1 B g LA
8. W. COOKE, Pres. . FOUNDED 1899
A ADDRESS o (T o S
ELECTRICAL SCHOOL
A ‘I'ECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. PAULINA STREET, CHICAGO, Dept. 16-T1H CITY k of - STATE' " sal e Nyen e

ELECTRICITY % RADIO % TELEVISION % REFRIGERATION % ELECTRONICS
January, 1956 5
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CK 722 \

TRANSISTORS
ONLY 99¢

First in quality — first in performance.
Made by the world's leading manufac-
turer of transistors. There are more
Raytheon Transistors in use than. all
other makes combined. Available from
your Raytheon Tube Supplier.

TRANSISTOR |§
APPLICATIONS /_
BOOK

ONLY "

116 pages — over 50 practical circuits
including timers, receivers, oscillators,
etc, all using the 99¢ Raytheon CK722
Transistor. For your copy, see your
Raytheon Tube Supplier or send 50¢ to
Department P7.

Excellonce en Eleclionics

RAYTHEON MFG. 9.

Recelving and Cathode Ray Tube Operations
Newton 58, Massachusetts

ITEMS OF INTEREST

Mylar-Encased Battery .................. .. 33
Pocket-Sized Amplifier Clips to Telephone

Receiver i gt 1 T Sl kT e et L 33
Solar Battery Operates Radio............... 33
Electronic Modeling ....................... 40
Human Factor in Computers................. 4¢
Inductive Elevator Control.................. a0
Soundproof Autos ......................... 40
Electronic Red Flag. ........................ 42
French R/C Train Sets Record............... i, 42
Kits for Building Equipment Cabinets and

Speaker Enclosures ..................... 86

Record Pressing Method Reduces Surface Noise 86

COMING NEXT MONTH
POPULAR ELECTRONICS

Shoot to Kill-TV Commercials!

The “Commercial Killer”” is a transistorized
photoelectric gadget which enables a TV
viewer to silence his set with the aid of a
flashlight.

Sandwich Box Transmitter

Using a single 6AQS, this crystal-controlled
7-mc. transmitter is built on a small plastic
sandwich box. The coil is wound on a
plastic pill carton.

All-Band SWL Preselector

Construction details are given for a high-
gain single-tube preselector which can be
connected in front of any communications
receiver to step up performance.

Choosing a Loudspeaker Enclosure

Part 1 of a series covering design, con-
struction, and operating characteristics of
loudspeaker enclosure types, with examples
of commercially available units.

Hi-Fi in a Chest of Drawers

A clever method of reconstructing an un-
painted chest of drawers to hold a turn-
table and amplifier installation.

High-Fidelity Audio ® Kits ® Radio Control
® Short-Wave Listening ® What’s New ¥
How It Works ® How to Make It ® How to
Use It ® Carl & Jerry ® Tips & Techniques

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(January)

Choosing a Phono Pickup
Do You Need a Preamp-Control Unit?
A Transistor R.F. Frequency Meter

Transistorized TV Antenna Compass &
Field Strength Meter

An Improved “3D* Converter
TV Signal-Tracing with a Scope

POPULAR ELECTRONICS

 —



T

VETERANS
NON-VETERANS

GET IN ON THIS

-2 BILLION DOLLAR PLUM!

200,000 — Thal's how many service men will be needed to handle television-radio-
electronics industry requirements in the next few years. That's the figure given by -
the director of product service for CBS-Columbia — a man in a position to know.

2.7 billion dollars to be spent just for service and installation of TV sets in American
homes by 19571 That's the figure given by one of the top men in the entire industry

— the president of Radio Corporation of America.

Think What This Means For YOU!

Here is o field still in its infancy — New jobs with top pay
and a secure future are being created every day — Here is

L Clane. B3 MA.
Prasident, Radio.Televisisn
Training Associatrion.
Executive Director, Piarce
Schoo! of Bodle & Televition.

LEARN TELEVISION AT HOME
IN YOUR SPARE TIME

Trained men get the top jobs. You can qualify for

o chance for you 10 get into a growing field
with unlimited opportunity for advancement —

one without glvmg up your present job or social

Here is your chance to set up your own business
and be your own boss — Here is your oppor-
tunity to get In on a 2 billion dollar plum by
becoming a Television Technician. g

VETERANS

My Schoo! fully approved
to train Veterans under
new Korean G.1. Bill Don't
tose your school benetits

life. My lessons ar2 especially presared for you
to study at home — even if you have absolutely
no experience in this field.

CHOOSE FROM THREE COMPLETE COURSES

by waiting (00 long. Write
discharge date on coupon

covering al! phoses of Rodis, FM ond TV

1. Radio, FM ond Telsvision Technician Course — no pre-

I.EARN BY DOING

Combinetlon Voltmeter
Ammeter-Ohmmater

’v(?

Pt Addren

. Systom

Ttmphoms 1 52
W Totrphoms Tramcanitioe Saper et Nefie Tacobver

As part of your training, 1 give you the equipment you need to set up
your own home lobarmory and prepare for a BETTER PAY TV JOB.
You build and keep ar Electromagnetic TV RECEIVER designed and

vious experience necesiary.

2. FM-TY Technician Course — previous training or experience in radio
requirad.

3. TV Comeramon and Studio Technician Course — cdvonced tralning
for men with Rodio or TV training or experisnce.

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST!

After you finish your home study 1 g in Course 1 or 2 you can
have two wee\u, 50 ’\cun. of inteasive Lab work on modern elsctronic

i our id school, Pierce School of Rodio &
Telovision. TNIS EXTRA TRAINING IS YOURS AT MO EXTRA COST
WHATSOEVER!

#CC COACHING COURSE — Important for BETTER-FAY JOBS requiring
FCC Liconse! You get this troining AT NO EXTRA COSTI Top TV jobs go to
FCC-licensed technicions.

Mr. Leonord C. Lane, President

engineered 10 take any size picture tube up to 21-inch.
(10-inch tube furnished. Slight extra cost for larger
sizes) . . . also a SuperHet Radio Receiver, AF-RF Signat!
Generu?or, Combingaticn Voltmeter-Ammeter-Ohmmeter,
C-W Telephone Tranimitter, Public Address System,
AC.DC Power Supply Everything supplied, including
all tubes.

EARN WHILE YOU LEARN

Almost fram the very start of your courss you can earn
extra money by repairing sets for friends and neighbors.
Mony of my students warn up to $25 a week...pay for
their entire trolning with spore time eornings . ..ﬂur' thais
own profitable service business.

l/kq

111 send you my new 40-page
book, "'How lo Make Money in
Television, Rodio-Electronics,”
e Free somple lesson, and
other literoture showing how
and whare you ton get o lop-
poy fob In Television.

mm

52 EAST 19th STREET e NEW YORK 3, N. V.
Licensed by the State of New York ® Approved for Veteran Training

January, 1956

RADIO-TELEVISION TRAINING ASSOCIATION

Dept. E-IC, 52 Eost 1Pth Street, New York INY
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE
SAMPLE LESSON, cnd FREE aids thot will show me
how | can make TOF MONEY IN TELEVISION. | under-
stand | am under no abligation.

. (PLEASE PRINT PLAINLY)

Narme. _ Age.

Address. '

City. S— | 7.1

| AM INTERESTED I(N:
(7 Radio-FM-TY Technicien Course | Write discharge dote
l J FM-TV Technician Coume

[] ¥ Cameraman & Studie
Techaician Course

MAIL HIS COUPON TODAY!

-



SAVE! NEwW SYNCHROS and SURPLUS!

New

NAVY TYPE
SYNCHROS

(A1so known under trade
names such as Selsyn,
Autosyn; Etc.)

The tunction of the synchro is to impart accuratel
conneclion is not feasible either because of distanc
are used extensively for remote-indicating and d
systems, and are combined
searchlights, aqutomatic steeri

ata-transmiss
ng, remote control, etc.

110 V. 60 Cycle Units

with servomechanisms for hundreds o

Y motion from one shaft to another shaft where direct
e or because of need for torque amplification. Synchros

ion, such as compass repeaters and other
f uses such as aiming guns, pointing

) Approx. Approx.  Approx. Approx. Approx.  Approx. Approx. Approx.  Approx.

Size &  Wgt.  Length _dia. Price Size &  Wgt.  Length ia. Price Size & Wgt. Lgﬂg!; deia.l Price
Type (lbs.)  (inches) (inches) New Type (lbs.)  (inches) (inches) New Type (Ibs.)  (inches) (inches) New
1G 2 3.9 2.2 10.00 5D 5 6.0—68 3.4-36 15.00 6DG 8 6.4—7.5 4.5 20.00
ioE ol Y i HED - ey 5 6068 34-36 1500 6CT 8 6475 45  20.00
3G 5 60 68 34-36 15.00 6F 8 6475 45  20.00 7G 18 89-92 58  25.00
5DG 5 6.06.8 3.4--36 15.00 6G 8 6.4—7.5 4.5 20.00 70G 18 8.9—9.2 5.8 25.00

110 V. 40C Cycle Units:
5F 5 6068 3.4-36 9.50 5G 5 6.0-68 3.4—-36 9.50 5DG 5 60-68 34-36 9.50

G—Generator: F—Motor (Follower): DG—Differential generator:

SYNCHRO BARGAIN SPECIALS!
For the Amateur, Hobbyist & Experimenter

Below are listed synchros
removed from equipment
and s0ld as used to pro-
vide you added savings.

Size 5 motor & generator combina-
tion suitable for TV beam, indi-

cator and other light $

applications. . . per set I 7'50
Size 6 generator & motor for me-
dium size beams and $

greater torques. per set 2 5'00
2 Size 7 generators (one generator
may be used as a motor), suitable
for all but the heaviest beams and

can be used with suitable gear ra-
tios for these. Provides the max-

imum of torque. $3 5.00

per set

TORQUE AMPLIFIER—NEW—$9.75
For use with synchros size 5-6-7. Provides
torque amplification and ease in rotation
of input shaft. Rotating power applied to
input shaft is reproduced in any direction
on the output shait. Torque supplied en-
tirely by a 1/40 HP 110 V AC motor through
gear and planetary drive hookup. Speed
varies directly with rotatlon of input shaft
with no noticeable loss of accuracy. Motor
requires capacitor of 85-120 mid. for start-
ing. Designed for use on gun control de-
vices and cost the Gvnmti. hundreds of
dollars to mir. In cast aluminum case.
Size: 12”7 h. x 53%” w. x 71" d. Wagt.
23 lbs. Packed in original wood box.
Shpg. wt. 45 lbs. $

Brand New ... 9'75
Starting capacitor for above
Torque Amplifier. New

SYNCHROS Division
ESSE Radie Co.

Dept. P-1, 40 W. South St., Indianapolis 25, Ind.

D—Ditferential Motor: CT—Control Transformer

LEEDS & NORTHRUP
MICROMAX RECORDERS

Strip type recorders used for controlling and re-
cording a wide variety of processes. Used orig-
inally for temp. range of 350-550 degrees C. May

be changed for other applications. Operates on
Wheatstone bridge principle using AC galvanom-
eter movement. Original cost several times our
price. Units were removed from demilitarized
equipment which in many cases was new, but all
instruments sold as used and guaranteed. Money

back if not satisfied. $ I 79.50

Price] eas Wit 11 20 ek bic bdl . o

EE-(A Instrument Test Set—New—$29.50
Mird. by Rex Cole for testing aircraft equipment.
Contains AC-DC volt and ohm meter. Variable
speed drive with 0-4200 RPM Tachometer, Mani-
fold pressure gauge 10-75 inches of mercury, am-
plifier test gauge, manifold pressure generator and
other items in aluminum portable case, 2° H. x
22” W, x 12” D. Tool kit is included with pliers,
screwdrivers, socket wrench access., cables,
drives, spares, etc. All sealed in evacuated metal
container. These surplus units were purchased
at fraction of original cost and are offered to
you at this low bargain price. $29 50
B ANID RN S A St o

OAV-{ Test Signal Generator—8$29.50
Designed to provide a test signal of constant fre-
quency for operation and alignment of IF am-
plifier stages in the CG-46ACQ type receivers.
Covers the range hetween 150-250 megacycles.
Amplitude modulated square wave output is
obtained at frequencies of .1, 1, 10, and 100 Ke.
depending on the position of the Freq. mod.
Pulse switch. A 15 Mc. signal is also provided
by a second osc. stage. Power is supplied by
internal 115V 60 cycle AC supply connected to
source by cord provided. Wgt. of unit 62 1bs.
BRAND NEW, $29 50

with instruction hook

TERMS: Cash/order except rated concerns. All mer-
chandise gunranteed to wour satisfaction or money
refunded if returned within 10 days. Please include
shipping charge, otherwise order will be shipped
express or freight collect.

POPULAR ELECTRONICS



AND
RADIO
SETS

WHY hasn't somebody done
this BEFORE? That's what
youwll exclaim the minute you
start browsing through this
amazing new one-volume in-
struction manual
radio repair.

For here at last a well-known §

EXPERT has found a way to
tell you in PLAIN ENGLISH
how to fix almost ANY radio or
television set. (And he even
tells you where you can go to
have the extra-tough jobs done
FOR you. .. at reduced pro-
fessional rates.) Right from the
very first chapters you can start
doing simple repairs . . . and be-
fore you're HALF way through
the manual, you can fix HALF
the television and radio sets
that you encounter. In just a
few weeks you can start fixing
your own and friends’ sets . . .
get a service shop job . .. even
start your own money-making
business at home.

Why It's So EASY to Understand

You get no complicated formu-
las, algebra, laboratory experi-
ments. Instead you deal only with
the parts that ge wrong in sets—
how to recognize the trouble—and
what to do about it. ‘“Easy as
A-B-C” directions and 700 clear
photos, diagrams, and drawings

Tells HOW To “Cash [n"
ON THE BIG DEMAND
FOR RADIO-TV REPAIRMEN

Over 25 million TV sets . . .
over 100 million radios! Make
nice extra money just fixing
sets for friends and neighbors
in your spare time . . . or start
your own full-time repair busi-
ness. Book tellsexact-
1y how to get started ;
which tubes to stock;
how to make a serv-
ice call. Actually start
fixing sets and mak-
ing money before
vyou’'re half-way
through book.

———

in TV and ?

January, 1956

Save Money on Your Own Set

Save $50 to $100 a vear just in instalting.
repairing and servicing your own TV set.
Book tells which controis

icture is entirely dark
~ biurred — split — distorted — off center —
tilted — wiggles and weaves — too pale — too
black — jitters — snow effects — drifts — etc.,

show you exactly WHAT and
HOW to fix, step-bhy-step.

The author is Associate Editor
of Electronics Magazine. He spent
FOUR years making this one-vol-
ume manual practical and easy-
to-understand—even for an ‘‘un-
handy' beginner.

Here's everything you need to
know about twhcre and how to buy
tubes and parts, where and how to
get an official circuit diagram for
any receiver; how to choose and
use basic tools; how to test tubes
WITHOUT a tube tester; how to
use 58 common TV controls: how
to ‘“diagnose” and “cure'’’ common
radio and TV troubles; how to fix
loudspeakers, phono pickups; how
to install and check antennas; and
much, much more.

SEND NO MONEY

Examine this book
for 10 days BEFORE
vou decide if you wish
to own it. Try it out
FREE on your own

PARTIAL CONTENTS

How 0 Remove and Raplace Tubes
® Testing Tubes without a Tester
o Using a Tahle Tester ® Power
Supplv. Troubles e How to Test
and Replace Resistors, Controls,
Switches, Condensers, Coils, Trans-
formers e TLoudsipeakers e Phono
Pickups and Needles ® Antennas
. .. MUCH MORE.

sWritten as simply and clearly as pos-
sible A natural for the beginner.’
—Radio & TV News
sprenared for people who know abso-
lutely nothing about radio ar use of
tools.” . 3
—Radio Elactronics
«“'Unique in its ability to explatn servic.
ing in easy-to-understand terms.’”
—Electrical South

*'Televisiah and Radlo Repairing.”
If not delighted. I may return book.

RIGHT AWAY

I e e e e

FREE 10-DAY TRIAL COUPON

McGraw-Hifl Book Co., Inc., Dept. PEL-1
327 West 41st St., New York 36, N. Y.

Please send me. for 10 days’ FREE EXAMINATION,
your one-volume

by John Markus. 3
Otherwtse, 1 will send only $1.95 plus

or a neighbor's set. pay nothing,
: v B stall s of
See how snmple and ;gstogc:atzhficlivcry. then 3 monthly installments o
easy it makes nearly
every repair job. Name .
Make it pay for itself
in 10 days or don't Address
keep it! Mail coupon CHY. ....ccvtrvaree iaraanns Zone State........
to: McGraw-Hill Book pEL |
Co., Inc., Dept. PEL-1, | D SAVE MONEY. Check here if enclosing full price of
327 West 41st St.. N £7.95 with coupon. Then WE will pay for delivery. Same I
G5 s «v New } 10-day return privilege. {(Offer good in U.S.A. only.)
York 36, N. Y. ISR e T e R P R )
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TO INTRODUCE YOU TO THE MIRACLE OF

0Major Works

COMPLETE TO THE LAST NOTE!
Yes, all works complete on two

EXTRA-Long Playing High Fi-
delity Dises.

BACH

Teccata and Fugue in D Minor
Alexander Schrelner at the Organ of
the Tabernacie, Sali Lake City

Fantaisie-Imprompty, Opus 66
Robert Goldsand. Pignist

BEETHOVEN

Pianc Sonoto Na. 24 In F Sharp, Opus 78
Grant lohannesen. Pianist

MUSSORGSKY

Night on Bald Mountain
Netherlands Phitharmonic Orch., Walter Goehr, Cunducring

VIVAL

Concerto in € for Two Trumpets and Orchestra
H. Se ind F. H. .

Take
all 10
for just
one dollar

b pe
ic Orch. Ono Cond.

MézAnr |

Symphony No. 26 in E Flat, K. 184
Netherlands Phitharmonic Orch., Q110 Ackermann,Cond.

BRAHMS

The Academic Festival
Utrecht Symphony, Peul Hupperts, Conduciing

ERLIDZ

The Reman Carnival
Netherlands Phitharmonic, Walier Guehr, Cond.

WAGNER

Die Meistersinger, Prefude, Act 1
Zurich Tonhatie Orch., Ackermann, Cond.

DUKAS

Sorcerer’s Arpnn'lu
Uirechi Symphony, Hupperts, Cond.

tey them AREE

Don't pay a penny until
AFTER you’ve heard them
on approval,

NO STRINGS ATTACHED!

All the advantages of Trial
Membership—but no obligations,

TAKE THESE 10 great master-
pieces for a free 5-day home
trial, and if you decide to keep
them pay only $1.00 for all ten.

Why We Make This
Amazing Offer

We want you to hear for yourself
the exciting quality and value of
our recordings., Performed by in-
ternationally renowned artists and
orcnestras. Reproduced with a
tone fidelity encompassing the
entire range of human hearing
i .. 50 to 15,000 cycles. Custom pressed on noise-free vinylite.

MEMBERSHIP PRIVILEGES

As a Trial Member you are under no obligation to buy any
record from us ever. Future selections will be described to you
in advance. You may audition any of these free of charge
and you don’t have to keep those you try. Pay only for those
you keep at the Member’s low price of just $1.65 per 33%4 rpm
disc, containing about 40 minutes of music. A saving of 40%
off uspal retail price. Mail eoupon now—without money—and
get all 10 masterpieces for just $1.00.

i,

The Musical Masterpiece Society Dept. 60-1
43 West 61st Street, New York 23, N. Y.

Send me 10 masterpieces for free home trial. En-
roll me as a Trial Member. After 5 days I wiil
return dises or send only $1 plus few cents ship-
ping as payment in full. Privileges: No purchase
obligation ever. Monthly advance notice of releases.
5 day free trial on any dises. I may reject records
before or after release; may cancel membership at
any time, For future 1.p. disc I keep I'll pay only
$1.85 each, plus shipping. $Saving 40% off usual
retail_price.

LIMIT: Only one sample package per customer.

Internationally Acclaimed
‘*The recording is of such
erfection it seems to
ring the artist into your
living room.’’ — Glorious
Sounds, Amsterdam, Hol-
land
¢‘Uncommonly fine, even
for these days of technical
advancement.’” — Los 4An-
geles Examiner, Calif.

Name
AddiessSE. L RN g
City .

—_—-————-'

. ne, .. State.......
Canada: 105 Bond Street, Toronto 2, Ont I

!
[
|
|

LETTE

FROM OUR READERS

Transistor Topics
® I would be very happy to see your new depart-
ment entitled “Transistor Topics” every month. I
would like to see a section on transistors with both
current news and construction projects.
Bruce DEmo
El Paso, Texas

® Enjoyed your new department. . . !
Ira GricksteiN, KN2MFU
Brooklyn, N. Y.

® I, for cne, would like to sce it as a monthly
feature.

Hers McCoy

New Orleans, La.

® Keep it going! The more often the better!
Rarre L. SAETTELE
St. Louis, Mo.

" Please! Please! Please! More Transistor Topics!
A. SAEDARINI
Union City, N. J.

" Continue on the monthly basis that you talked
about.

KArL MUELLER

Dearborn, Mich.

® Ves, by all means! Transistor Topics is FB.
LAURENCE A. SHARPE
Chapel Hill, N. C.

It is rare indeed to see editors deluged with a
quantity of favorable mail such as seems to have
been inspired by “Transistor Topics.” In response
to all those who wrote in—yes, it will continue as
a monthly feature. Ves, it will be bigger and
better as time goes by.

Low-Frequency DX
® Don’t let your readers forget that they can often
pick up bargain receivers covering the low fre-
quencies at auctions and second-hand stores. Many
of these receivers are of excellent design. Typical
models are the Philco 116-x (code 122) and the
Stromberg-Carlson 1350 series. These would be fine
for DX’ing between 100 and 400 kc.
Orro WoorLLey, W@OSGG
Colorado Springs, Colo.

" T think it would be a good idea to have some
long-wave circuits in POP’tronics using modern
tubes. There is plenty of good code on the 500-kc.
band.
Danier F. Lirn
Evanston, Wyo.

Any further comments?

Electronic Stethoscope Wanted

" I imagine that many non-medical readers would
be interested in building an electronic stethoscope.
I am contemplating a small microphone having

POPULAR. ELECTRONICS
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Work with and keep all of this practical, ' ﬂ
commercial type equipment : \ =

!"‘
i (e .

3 [ e
Siyrene ‘j°w'.v'\('9 p‘ﬁ“'"
| s o™ iy st 300

ro-oY
LS on"’w riens®” .
+trode-m"

MEMBER OF NATIONAL HOME STUDY COUNCIt

M ail Coupon Today

DEVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicogo 41, 1l Dept. Pc-1-M

89 wars
To
EARN

money

1 TREVISION

RECTRONKS

|

I

I

|

[

I . il
| 1 would like camplete facts including “89 Ways fo EARN MONEY in
| Television-Radio-Electronics.”
1

i

|

|

i

|
(I

\ ‘Y_ TEQH__NICAL l Heme e TR Age.

Street.

FORMERLY

| D:FOREST'S TRAINING, INC,
HIGAGE a1, ILLINOIS

[ = __Zone____ oo —
2 D.1.1's training Is aveilable in Canada.

L—:—e-na-——o-———-——-l
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ORRADIO INDUSTRIES, INC., Opelika 1, Ala.
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RECORDING TAPE

One 7 Reel of New irish ﬂﬂl[é/@‘ﬂ/&j/ Tape
Has As Much Playing Time - 2400 Feet—
As Two 7" Reels of Ordinary Tape!

Like most tape recorders, your
instrument will probably
handle nothing larger than a
7" reel. This limitation often
forces you to stop to change
reels, leaving important
material unrecorded.

A standard 7 reel of Double-Play, the
newest of the irish Ferro-Sheen premium
tapes, gives you 2 hours of continuous
recording at 3% ips, (4 hours, dual-track.)

Made on Dupont’s extra-tough Mylar film,
irish Double-Play will withstand a pull
of two full pounds and is recommended
for all applications requiring long,
uninterrupted operation, and where tape
tension is not excessive.

irish

2400’ on 7 reel
$7.50 Hi-fi net

el A N A N e e L e T Py

if not available at your locol dealer’s, write direct to:

Export Division: Morhan Exporting Corp., N. Y. C.
in Cancda: Atlas Radio Corp., Lid., Toronto

the sound amplified in a hi-fi preamp and ampli-
fier and finally reproduced in a loudspeaker.
G. A. Ascur, M.D.
Hope, B. C, Canada

Dr. Asche’s suggestion is similar to the “Heart
Microphone” (see PE, Oct., 1054, p. 79) marketed
by the Altec Lansing Corp. Probably the micro-
phone adapter designed by Altec could be dupli-
cated by our readers. If suficient interest is shown,
we will investigate the subject further,

Construction! Construction!

® Your POP’tronics is exactly what thousands of
beginners like myself have been waiting for. Please
don’t change your magazine. Kecep it simple and
full of projects.
Jack Stroup
Bellaire, Ohio

® The November issue of PE wasthe best vet!

Am looking forward to more articles like “Reflex

Receiver” and “Permanent Electric Clock.” Al-
ways like construction articles.

Francis Donovan

Medway, Mass.

The above letters from Readers Stroup and
Donovan are similar to hundreds of letters re-
questing more, bigger, or better construction proj-
ects in POP’tronics. We are fully aware of the
interest our construction projects have created and
want to assure our readers that a fair amount of
such material will be scheduled for all forthcoming
issues.

S-Meters and Preselectors

® How can I add an S-meter to my Heathkit
AR-2?
ARTHUR HOLMBERG
Gales Ferry, Conn.

® Could you publish plans for an SWL preselector

that would cover the s.w. and the ham bands?
GarRY A. SHaPIRO
Bridgeport, Conn.

As we informed Art and Gary directly by mail,
there are a number of S-meter plans coming up
in the February issue. SWL’s will also be inter-
ested in hearing that an exceptionally novel and
simple preselector has been designed by Frank
Tooker to appear in that issue.

More on $2 Baffle

® Can the idea behind the “$2 Speaker Bafile”
(November issue, page 79) be used for 127 or 15"
speakers instead of for 8” speakers?
Witriam Frynn
Brooklyn, N. Y.

Yes, Bill, it can be used; ie., the principle can,
but don’t try to up-ratio the dimensions—it 1won’t
sound as good as it could. The theory behind the
labyrinth baffle is fairly complex and too involved
to discuss here. Mavbe we can wrap up a feature
on this topic in the near future. The Weems $2
baflle was designed to be cut from a 4 x 4' sheet
of Celotex. Several other interesting ideas for
low-cost speaker bafiles are scheduled for our hi-fi
section in the February and March issues. Look
for them. 30+

POPULAR ELECTRONICS
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Get this helpful book now!
Because the loudspeaker system is so
vital in determining the guality of
reproduction you finally hear...it will
pay you to read this interesting and
colorful new Electro-Voice catalog-
guide. Contains the widest selection
of true high-fidelity speaker systems,
enclosures and enclosure kits—to suit
your musical taste, space, decor and
budget.

Look and listen . ..
for your own satisfaction

January, 1956

Manvufacturers of High-Fidelity
Speaker Systems, Amplifiers,
FM-AM Tuners, Ultra-Linear
Cartridges and Microphones

=

s
)

HIGH FIDELITY | rEE e

Gt
A ) ==
enjoyment. IS
. M i

Pt
- A R9.R

® Use this latest guide and catalog for quick facts and
easy understanding of the all-important loudspeaker.
Tells you what to choose and why—for true high fidelity
reproduction in your home music system. Explains how
E-V multiple-way speaker systems and folded-horn
enclosures give you full range reproduction in proper
musical balance. Provides the background you need to make
your own selection regardless of how much or how
little you want to spend. Also shows you how you can
start modestly and easily make additions to achieve
the ultimate in high-fidelity listening pleasure.

Fo———mmem-——mm—o—s—osSmosssmsmmmT !

WORTH MANY : ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN :
DOLLARS : Please send Catalog No. 117l “Guidte to High-Fidgl_ity Loud- :
70 YOU! ! speaker Systems.” 25¢ enc osed to cover handling cost. i
. l l

Only 2.51 brings | Name : - '
you this new ! :
Cotalog and Guide : 1
postpaid. ' Address o —
Send for it today! : :
' City . Zone___State i

L s o o m e = " - =
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IMPROVING SHORT-WAVE RECEIVERS

In the September issue of POPULAR ELEC-
TRONICS, I read an article by a Mr. E. D. Morgan
concerning a new antenna. This article stated that
the antenna would greatly improve the reception
of a radio. I would very much like to know if it
would help the short-wave reception on a 15-tube
superhet and would be sensitive to the one sta-
tion selected on the dial. Are there any other
ways to improve short-wave reception on such g
big combination radio?

F. E. ROCKMAN
Vancouver, B, C.. Canada

The antenna referred to is a loopstick an-
tenna which is designed to improve reception
in the broadcast band but not in the short
wave bands. Short-wave reception can some-
times be greatly improved by the use of a
special short-wave antenna. Such antennas
are available at most parts supply houses. A
preselector would also help; an article on such

a unit is scheduled for the February, 1956,
issue of POPULAR ELECTRONICS.

CHANGING RECORD PLAYER SPEED

With reference to the inquiry by Mr. Stan
Grygatis in the August, 1955, issue regarding con-
version of 78-rpm record players to 45 rpm (or 33)
and your reply, it seems to me that you have dis-
missed the subject rather shortly. Is there not a
possibility of converting the frequency of the line
current from 60 cycles to, say, 25 cycles, which
would come out in the proportion of about 78 to
33. I seem to remember having seen instructions
for such a conversion inh a magazine quite a long
time ago, but at that time the cost would have
been much greater than that of a new changer.

Next, could you tell me what the actual fre-
quency range of AM broadcasting is as compared
with FM. together with their bandwidths, at both
the transmiftting and receiving ends?

C. R. MEDLAND
Ottawa. Ontario. Canada

Even if it were possible to convert 60-cycle
line frequency to a lower frequency econom-
ically in order to reduce the speed of a phono-
graph motor, such a procedure would not nec-
essarily be satisfactory. The inductive react-
ance of a motor at 25 cycles is considerably
less than at 60 cycles, which means that it
would draw considerably more current. This
could result in overheating and burn out.

The Federal Communications Commission
ordinarily limits AM stations to an r.f. band-
width of 10 ke., which means a top audio fre-

3 PROVEN TRAINING PLANS

{Choose the one that fits your requirements)

1. HOME STUDY COURSE (with 9 kits of equipment)
—Qualifies you for diploma, FCC license, and 2 variety
of electronics jobs (or transfer into advanced resident
training).

2. HOME STUDY-RESIDENT COURSE (with 9 kits of
equipment) —Home study, followed by short period of
resident training. Qualifies you for diploma, FCC license,
and a wide variety of Electronics-TV-Radio positions (ot
continoe with advanced resident training). An accredited
technical inscitute curriculum.

3. FULL RESIDENT COURSE —Qualifies you for Asso-
ciate of Science (A.S.) degree and top-pay employment
opportunities as Electronics Engineering Technician. Part-
time employment opportunities available for scudents while
training. An accredited technical institute curriculum.

14

Thousands of Central graduates have been placed at almost every technical
level in the electronics industry. Free nation-wide placement service.

HIGH-PAY CAREERS

IN ELECTRONICS — TELEVISION — RADIO

Await Men with COMPLETE Training!

Nationally-recognized, accredited Central training is designed to
get you into high-paying career positions in the shortest possible
time. In addition, Central’'s "Progressive Plan™ is so arranged that
each phase of training you complete qualifies you for a more im-
portant, better-pay position. In just a few short weeks you are
qualified for certain basic jobs. Then, with every additional training
phase that you complete, you qualify “up the ladder” for more
advanced types of positions. Central offers complete Electronics-
TV-Radio training leading to an Associate of Science degree, and
qualifying you as an Electronics Engineering Technician!

Don’t limit yourself! Get the facts on Cenrrals complete
training that can take ynu just as far as you want to go in
the electronics technician field. Send coupon today for FREE

opportunities in Electronics.

btochure on your
Central offers courses

v E T E R A N S ! approved under G.I. Bill
CENTRAL TECHNICAL INSTITUTE

Dept. A-16, 1644 Wyandotte St., Kansas City 8, Mo.
l Tell me more about how you can qualify me for 2 high-pay Electronics career.
| Name__ Age
: Address
| City State

| It Korean veteran, give approximate discharge date

O G e T N S s Mt e i S S s S i S e T
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INTERESTED IN RADIO-TV-ELECTRONICS?

THEN YOU WILL WANT TO KNOW

HOW YOU GAN GET A VALUABLE
FCC Sirarors LICENSE

Your Guarantee Of Future Security

GET THESE FREE

” It’s amazing what the future”

holds for you in the modern
world of electronics. Let me send you
the entire story—FREE!

VELAND
STITUTE

OF RADIO ELECTRONICS

SAMPLE
FCCLESSON

MASTER COURSE IN
RADIO COMMUNICATION

e How to pass the FCC Exam.
e A Sample FCC lesson.

® Money making FCC License Infor-
mation.

NSt saamin ATIONS

These Three Booklets Tell You

1 Where to apply to take FCC Examinations.
JOIN THE LIST OF SUCCESSFUL 2 Scope of knowledge required.

Necessary FCC exam preparation.

ELECTRONIC TECHNIClANS 43- Positive knowledge check.

And additional data of great value.

o

1 can train you to pass the Valuable FCC
exam in a minimum of time.

Your Guarantee—

HERE'S PROOF WE GUARANTEE to train and

coach you at home until you pass

DL A the all-important FCC examina-

A/1C Ronald IL. Terson, St. Louis 20, Mo. 1st 25 weeks tion . .. If you fail to pass after

Curl Verboomen, Wrightstown, Wis. 1st 18 weeks completing our course, we will

Marvin F. Kimball, Lafayette, Ind. 20d 21 weels continue your training without

L. M. Bonino, Harlington AFE, Tex. 2nd 16 weeks additional cost until you success-

Jobn I. Hiutehison, Bluefield, W. Va. 1st 27 weeks fully obtain your commercial li-
AND THOUSANDS MORE! cense.

NATIONAL HOME

STUDY COUNCIL THROUGH US—START BUILDING FOR A
PROFITABLE LIFETIME PROFESSION

Approved Member

MAIL COUPON TODAY

fm e —_——— e — e —— —— — -
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
EMPLOYERS MAKE GOOD | $506 EUCLID AVE., DESK PE-8 cs |
JOB OFFERS EVERY MONTH! | CLEVELAND 3. Oliio ‘
| (ADDRESS TO DESK NO. TO AVOID DELAY) |
dclon gge TE SRS SECEEHIZED A R e L R
R lN THE le “*How ags F License 'amina(iqns" (does not
ELECTRONICS FIELD AS PROOF OF | cover exams ror Amateur License) o el 2 ey Masing
I FCC License Information.”’ PLEASE PRINT CLEARLY
YOUR TECHNICAL ABILITY. PAVE | |
THE WAY FOR YOUR SHARE OF [ FAME o imrns st AGE =)
THE BETTER THINGS IN LIFE. i |
I ADDRESS . seueeenssrnrseonanssoras S A I
‘ |
CLEVELAND INSTITUTE OF RADIO ELECTRONICS : O  roror A, b S Y R e STATE....... .
. K . PASTE ON A 2 CENT POSTCARD OR SEND AIRMAIL ¢
4900 Euclid Ave. Desk PE-8 Cleveland 3, Ohio I Special tuition rates to members of the U. 8. Armed Forces.

PROVEN TRAINING IN ELECTRONICS SINCE 1934 i Electronic Training Available To Canadian Residents. |
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: e 22 years experience
p S guarantees the best
& model $X-100 ® s .

| amcw'sss o IM every price range
& Ml receiver ®
® $252.00 ® 00070000000

0000 o

® {

& Y 9
® Tee-Notch” Filter provides a stable non-regenerative ® o Z’Xfﬁéu‘fﬁsﬁs @
@ system for the rejection of unwanted heterodyne in SSB. doul;le ', g
PY The “Tee-Notch” also produces an effective steepening el bfo version @

of the already excellent 50 mc i-f pass band. Upper or @ 2 ?d Cba ; . )
@ lower side band selectable by front panel switch. Notch @ @ ;’2;9 9‘2" recever o
@ depth control for maximum null adjustment. Antenna = @ :

trimmer. Plug-in laboratory type evacuated 100 kc @ P i g L
® quartz crystal calibrator—included in price. Second @ _ Precision gear drives are used on both main tuning and P
@ conversion oscillator crystal controlled—greater sta- ® @ band spread dials. Double conversion with selectable ®
@ Dility through crystal control and additional tempera- @ crystal controlled second oscillators. Selectable side band

ture compensation of high frequency oscillator circuits. @ o reception of both suppressed carrier and full carrier trans- @
O ® @ nissions by front panel switch, delayed AVC, CW opera- PY
® ® ® tionbrvith AVC on or 02. Hasd calibrated bandspread. 8

A Double conversion superhetero yne over the entire fre-
oL model HT-30 ® o quency range. Automatic noise limiter operated from ®
® AM-CW-SSB @ front panel. Carrier level indicator calibrated in “S” units
. ira'{;?’"'”e’/ ®e irom 1 to 9, decibels to 90 db over $9, microvolts from @

exciter O to 1000 K.

® $495.00  J

o =
® o i
@ Builtin V.F.0. reads directly in kilocycles. V.F.0. sta- ® @ model $X-99

bility is equal to most crystals—.009%. There are also @ P AM-CW receiver

® provisions for 1 crystal for fixed frequency operation. Y
@ Selective filter system. is same ysed by commercial
°® communications companies for reliable sideband selec- @
tion to assure continued suppression of unwanted side [ }
@ band energy (down 40 db or more) and distortion prod-
ucts. New 50 db range meter for constant monitoring of
r-f output and carrier suppression. Voice control system @
built in with adjustable delay and anti-trip features.
@ Front panel controls allow selection of AM, CW, and
@ UPper or lower side band.

model HT-31
AM-CW-SSB
linear power
amplifier
$395.00

@ Continuous frequency coverage from 3.5 me to 30 mc. °
® Pi-network output for efficient harmonic and T.V.I.
suppression. Major T.V.l. suppression built in. Does @
® not require an antenna tuner as will feed loads from 50 ®
@ 1o 600 ohms. Full metering of all important circuits,
P including input in watts. Employs two 811-A zero bias
triodes in parallel. The input system is designed to be @
@ fed from a 50-70 ohm unbalanced line and requires a2 g
@ maximum of 10 watts drive on 80 meters. The grid
tank circuit is balanced to provide all band neutraliza- @
tion.
90000OCOOCPOOOOOOPEOSEO

hallicrafters

Chicago 24, lllinois

$149.95

Over 1000° of calibrated bandspread over the 10, 11, 15,
20, 40 and 80 meter amateur bands on easy-to-read dial.
Separate bandspread tuning condenser, crystal filter,
antenna trimmer, “S” meter, one r-f, two i-f stages and
new styling. Complete front panel controls: antenna
tuning, sensitivity, band selector, main tuning, band-
spread tuning, volume, tone, standby, selectivity, crystal
phasing, noise limiter.

model SR-500
complete amateur
radio station
31495.00

@ Acomplete radio station in a handsome console cabinet—
@ lransmitter/exciter, finear power amplifier, receiver—
affording the finest in V.F.0. or crystal. SSB, AM and CW ]
L transmission and reception. You need supply only the ®
@ antenna, microphone and AC power. All the wiring is
PY complete, and external connections are provided for @
antenna and microphone. A special communications
@ speaker is positioned above the operating shelf. Console
is mounted on casters. Three blank panels provide for
installation of additional equipment.
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HOW TO MAKE YOUR TIME WORTH

$95 AN HOUR!

Here’s part of a letter we got from an L. C. S. student—

“Every spare-lime hour I spent earning my L C. S. diploma
has been worth $95 to me! My position, my $7000 a year
income, my home, my family’s happiness—1 owe to L. C. S.”

Hardly a day goes by without a letter like this coming in
from an 1. C. S. student . .. from men and women of all ages
who, in their spare time, at home, pulled themselves out of
the small-pay rut and put themselves on the road to success.

Take the case of 1. C. S. student Frank B. I was making
$152 a month when I signed up with L. C. S.,” he writes. “My
present income is $395.25 a month.”

L. C.S. is the oldest and largest correspondence school.
9277 courses. Business, industrial, engineering, academic, high
school. One for you. Direct, job-related. Bedrock facts and
theory plus practical application. Complete lesson and answer
service. No skimping. Diploma to graduates.

3 FREE BOOKS—=a 36-page pocket-size guide to ad-
vancement, a gold mine of tips on “How to Succeed.””
Also a big catalog outlining opportunities in your
field of interest and a sample I.C. S. lesson text.

For Real Job Security—Get an L C. S. Diploma!

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 94295M, SCRANTON 9, PENNA.
without cost or obiigation, send me ""HOW to SUCCEED" and the opportunity booklet about the field

O Construction Engineering

[ Highway Enginesring

O Reading Struct. Blueprints

[ Sanitary Engineering

0] Structural Engineering

O Surveying and Mapping
DRAFTING

BUSINESS
O Advertising
[0 Bookkeeping and ‘Accpun!ing

O Air Conditioning—Refrig.
O Architecture

[ Architectural Interior

3 Building C: cte
[0 Building Maintenance
[ Carpenter and Mill Work
O Estimating

8]

03 Business Correspondence
[ Public Accounting

[ Creative Salesmanship

O Heating [ Federal Tax [ Aircraft Drafting
O Painting Contractor 0 Letter-writing Improvement [ Architectural Drafting
O Plumbin, 0 Office Management O Electrica! Drafting

O Mechanical Drafting

O Professional Secretary
O Mine Surveying and Mapping

2
Arch. Blueprints 2
[ Retait Business Management

[ Reading

(I:AR‘T . O Sales Management O Plumbing Drawing and
0 Lartooning [ Stenographic-Secretarial Estimating

O Commercial Art [ Traffic Management O Structural Drafting

3 Fashion lllustrating CHEMISTRY ELECTRICAL

[ Magazine |llustrating

] Show Card and Sign Lettering

(0 Sketching and Painting
AUTOMOTIVE

[ Auto Body Rebuitding

O Auto Elec. Techniclan

([ Auto-Engine Tune Up

[ Electrical Engineering
O Electrical Maintenance
[ Etectrician O Contracting
O Lineman

HIGH SCHOOL
O Commercial OJ Good English
[ High School Subjects

[ Analytical Chemistry

O3 Chenvical Engineeting

I Chem. Lab. Technician

[ General Chemistry

[ Natural Gas Prod. & Trans.
[ Petroleum Engineering

O Plastics

1. C.

ARCHITECTURE AVIATION civiL, STRUCTURAL LEADERSHIP O Television Technician
and BUILDING [ Aeronautical Engineering Jr. ENGINEERING O Foremanship RAILROAD
CONSTRUCTION [0 Aircraft & Engine Mechanic [ Civil Engineering: O industrial Supervision [ Air Brakes [ Car Inspector

Member, National

S., Seranton 9, Penna. H,me Study Council

(Partial list of 277 courses)
BEFORE which I have marked X (plus sample lesson):

O Leadership and Qrganization
[ Personnel-Labor Refations
MECHANICAL
AND SHOP

[ Diesel Locomotive
[ Locomotive Engineet
[0 Section Foreman
STEAM AND
[ Gas—Electric Welding DIESEL POWER
O Heat Treatment O Metallurgy O Combustion Engineering
O Industrial Engineering [ Diesel—Elec. (1 Dfesel Eng's
[ Industrial [nstrumentation O Electric Light and Power
0 Industria} Supervisior O Stationary Fireman
[ Internal Combustion Engines O Stationary Steam Engineering
[ Machine Design-Drafting TEXTILE
O Machine Shop Inspection O Carding and Spinning
J Machine Shop Practice O Cotton, Rayon, Woolen Mig.
[ Mechanical Engineering O Finishing and Dyeing
O Quality Control O Loom Fixi'g O Textile Des'ing
0 Reading Shop Blueprints O Textile Eng'rg O Throwing
[ Refrigeration O Warping and Weaving
OiSheet Metal Worker MISCELLANEOUS
O Tool Design [ Tockmaking [] Domestic Refrigeration
RADIO, TELEVISION O Marine Engineering
O Industrial Electronics O Ocean Navigation
[ Practical Radio TV Eng'rng O Professional Engineering
O Radio and TV Servicing O Short Story- Writing

O Automobile T Pulp and Paper Making [0 Mathematics O Radio Operating O Tetephony
Namg___ .. Age. Home Address. o
city______~~ __Zone___. _State____ Working Hours, AM.to P.M

Canadian residents send coupon to International Correspondence Schoals, Canadian, Ltd.,
Occupation__ ———————— _____ Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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2-SPEED 12" TURNTABLES
by REK-0-KUT

Model L-34
& for 45 and
83% rpm
records

Model L-37
for 78 and
33%5 rpm

records

Slightly higher on West Coost
SEE THEM BOTH
AT YOUR SOUND DEALER

or write for complete details to Dept. NA.-27

REK-O-KUT COMPANY
38-01 Queens Blvd., Long Island City 1, N.Y.

quency limit of 5 kc. However, some stations
are permitted to operate with considerably
greater bandwidths, up to 20 kec. in somse
cases, where such operation does not cause
Interference with other stations. With o broad-
band tuner, qudio frequencies up to 10 ke.
could be received. However, radio receivers
generally have a bandwidth of 10 ke. at most,
limitlng qudio response to 5 ke. On the other
hand, FM stations are required by the FCC to
have systems which broadcast the full qudio
spectrum up to 15 kc. The nominal r.f. band-
width of an FM station is 75 kc. FM has two
principal advantages over broadcast-band
AM. First, the potential freqliency response
Is considerably greater, and second, interfer-
ence of all kinds is considerably reduced,
particularly atmospheric and man-made static.

REACTIVATING LEAKY ELECTROLYTICS

Making purchases of electrolytic capacitors
through the post is quite risky. as nearly half of
the stuff you receive may turn out to be leaky
due to long storage. Is there any method of re-
activating such leaky electrolytics?

A. H. PURTI
Jamshedpur, India

It is frequently possible to rehabilitate elec-
trolytic capacitors which have become exces-
sively leaky after long periods of inactivity.
The process is known as "“reforming’’ and con-
sists of rejuvenating the insulating film in the
capacitor. To accomplish this, a variable-volt-
age d.c. power supply having good requlation
is necessary. With the voltage set very low,
the capacitor is connected across the supply
and the voltage gradually increased over a
period of several minutes until it is equal to
the working voltage rating of the capacitor.
The voltage is held at this point for several
minutes, or until the leakage current has de.
creased io its normal value. During this proc-
ess, the leakage current should be checked
frequently. If it is allowed to rise too high,
the capacitor may be permanently damaged.

REMOVING RECORD SCRATCH

I've seen advertisements on magnetic cartridges,
record compensators and scratch filters from about
$5.00 and up: this has started me wondering if
there is a way to remove scratch from ‘poorer’
recordings using a crystal pickup phonograph
with no fone control. I realize that there isn't
too much you can do with favorite songs if they're
on old 78s. I would, however, appreciate any
information you might have on what (if anything)
would help reproduction.

JOE ]. SCHEB
Gainesville, Fla.

Record scratch can be made much less an-
noying in many cases by the use of a low-
pass filter with a variable cutoff frequency.
The cutoff frequency is set for each individual
record to cut out the most scratch while still
leaving as much as possible of the program
material. Such filters are available from most
parts supply houses. Also, a simple tone
control can sometimes do wonders in mini-
mizing scratch, 30
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ELECTRONICS

TELEVISION
RADIO

Get the best!

Get National Sthools SHOP-METHOD HOME TRAINING!

Start now! Why wait around for that raise or promotion
that may never come? Get started mow in high-raying
TV-Radio-Electronies! National Schools' SHOF METHOD
Home Training prepares you for success in a top-3alary
Job or in your own business. You learn all three. .. Televi-
sion,Radio, Electronies...in one complete course. Our Shop—
Tested lessons and manuals help you magter all phases in
shortest possikle time! Send coupon, find out today!

WHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center” of the world, our staff
is in close touch with latest developments and opportun-
ities. We give you personalized job placement assistance.
We also give yau confidential help with both technieal and
personal problems relating to your training. We show
you how to make Part Time Earnings as you1 progress.
Whether you live 30 miles away, or 3,000, you will always
be pleased with our prompt, friendly service!

DRAFT AGE? Our home training helps you achieve special-
ized ratings and higher pay grades if you go in s2rvice.

30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NOW is the golden oppor-
tunity to cash in on this multi:
billion- d.:)llarmdustry.Or“write
your own ticket” in broadcast-
ing, manufacturing,
and other special-
ized phases!

IS MO

Send for

FREE LESSON!

FREE BOOK & SAMPLE LESSON
will convinee you!
SEND COUPON TODAY!

: B
YOUR FUTURE {
IN RACIO
TELEVISION

January, 1956

‘ YOUR AGE

OBSTACLE!

We send you this precision-tested Multitester! Plus parts
to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

Broadeast Superbet Receiver. All
this equxpment is part of your National Schools course.
NO EXTRA CHARGES! Send coupon for free_books!

NATIONAL SCHOOLS, ;mf‘ﬂ—ﬂ

world-famous technical pr ‘“ B
trade school. Now enter-| hEEl 11 f {If FJ._L u‘
N ATIONAI. SCHOOLS

ing our 50th year!
TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
In Canada: 811 W, Hastings St., Vanocouver, 8.C.
e APPROVED FOR G.I. TRAINING
e BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE-NEAREST YOU!
{mail in envelope or poste on postal card)

NATIONAL SCHOOLS, DEPT. R2G-16
4000 SOUTH FIGUEROA STREEY 323 WEST POLK STREET
LOS ANGELES 37, CALIFORNIA OF CHICAGO 7, ILLINOIS I
Please rush FREE BOOK, “My Future in Radio-Tele- |
vision-Electronics,” and FREE LESSON at once. I un-
derstand there is no obligation, and no salesman will call. l

NAME._ oy - B BIRTHDAY. 19__

ADDRESS _ = Y S |
cITY ZONE STATE |
0 Check it interested ONLY in Resident Training at Los Angeles. I
VETERANS: Give date of discharge. ,l
vl Ay el TG s vl i (G GRS G WS SR e R N W=

19



Build the instruments

the professionals specify...
BUILD EICO KITS-SAVE 50%

EICO VTVMs
in use 1n labs
of Stromberg-
Carlson,
Rochester, N.Y.

Vacuum Tube ? -
Voltmeter

KIT $25.95 g
Wired $39:95 &

R A |
85 ]

EICO test instrument kits are
complete and professional from &
circuitry to front panel—are
utilized by TV leaders like
Stromberg - Carlson, CBS-Col-§
umbia, Emerson, etc., -

leading &
electronic schools and univer-

5” Push Pull

sities, and over 60,000 radio-
electronic servicemen coast to Oscilloscope
coast. Kit $44.95

Wired $79.95

Exclusive “Beginner - Tested”
step-by-step instructions make f&
it easy, educational and en-
joyable to build EICO Kits.
Only basic tools, no electronics
knowledge required. You build
’em in one evening—they last
a lifetime. Exclusive 5-way @
Guarantee on instructions,
components, performance, life-
time service and calibratio:
No wonder there are over 15-
million in use the world over!&

6V & 12V Battery

Eliminator & Charger
KIT $29.95

Wired $38.95

42modelstochoose from.&
There is an EICO Distributor §
in your neighborhood. Write !
for his address & FRE
CATALOG PE-1.

Prices 5% higher 1,000 Ohms/Volt
© 55 Multimeter

on West Coast
KIT $12.90

Wired $14.90
84 Withers Street
Brooklyn 11, N. Y.

op'fronics

A —
M\N

_,
V49 o

BOOKSHELF

"ELECTRONIC MOTION PICTURES'" by
Albert Abramson. Published by the Uni-
versity of California Press, Berkeley 4, Calif.
222 pages. Cloth bound. Price, $5.00.

In many cases, the applications of elec-
tronic developments in various fields often
g0 beyond the purposes for which they were
originally intended. This has been particu-
larly true of the electronic camera. De-
signed for use in picking up and transmit-
ting television shows, it is rapidly being
taken over by the motion picture industry,
where it may soon replace the mechanical
camera as a means of making movies.

The whole story of this development is
told here. The author traces the evolution
of the electronic camera from the experi-
ments of Thomas A. Edison, through the
early iconoscopes, down to the orthicons
and photicons of our own day. Use of mag-
netic tape for recording and playback of
video programs is explained, and some per-
ceptive remarks on the camera of the fu-
ture are included. The text is amply
illustrated with many fine drawings and
numerous first-rate photographs.

The treatment of the subject matter
should appeal to the technically minded as
well as to the lay viewer. It represents an
interesting blend of explanations of equip-
ment, notes on personalities, and a running
history of the video entertainment field.
The author, himself a television engineer,
never loses sight of the human interest in-
herent in the subject of entertainment
achieved by electronic means.

Recommended: for readers at all levels
of technical development who are inter-
ested in television, cameras, and the in-
creasing application of electronics to pho-
tographic work.

AU S v O u-* Y

"SHOOT TV AND RADIO TROUBLE
FAST" by Harry G. Cisin. Published by
Harry G. Cisin, Amagansett, N. Y. 40 pages.
Paper bound. Price, $1.50.

Here, boiled down to essential working
procedures, is enough trouble-shooting in-
formation to permit a technician to solve
most of the common troubles that plague
radio and television receivers, including sets

POPULAR ELECTRONICS
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Have you thought about a

Career

in RADIO—=TV—ELECTRONICS?

FREE BOOKLET TELLS YOU HOW TO

TURN YOUR
HOBBY INTO A
HIGH-PAY
CAREER!

Turn your hobby
into profits. It's
the ‘“‘Age of Elec-
tronies!” Trained
men are in crucial
demand! You may
be ‘‘outside’ the
electronics indus-
tries now, working
prare A on a job you enjoy
far less than ex-
perimenting, build-
ing, transmitting,
receiving; working
for less money
than is being paid
to electronics en-
gineering techni-
cians. But your ‘‘true love’’ is electronics. Why not
awaken to your opportunities—now?

ELECTRONICS IS SCREAMING FOR
MEN LIKE YQU!

Here are just iwo of the high-level opportunities
available from coast to coast:

“ELECTRONIC FIELD TECHNICIANS:

If you are hetween 19 and 82 and have at least a 2-year
technical school background, with emphasis on electronics, you
can do impoftant work on COMPUTER INPUT-OUTPUT func-
tions.

1BM will train you and pay you while you train! Training at
IBM’s Kingston, N. Y. School includes: Diagnostic testing of
computers, magnetic drum, core and tape storage, complex
computer circuits, power systems, cathode ray tubes and as-
sociated circuitry, pulsing and synchronization circuits.

1BM, Neighborhood Rd., Kingston, New York"

“‘Just about four months have passed since I made my first
recruiting trip to CREI. As a result of that visit Messrs.
Kohs, Plante and Wenger are now members of the Laboratories
and Mr. Kresge soon will be . . . we have some openings now
and will have others . . ''—_Bell Telephone Laboratories,
Murray Hill, N. J.

“Two opemngs in pur Field Service . . .
. . . starting salary is $380 and up . . .
Aviation, Inc., Columbus, O.

e e 404 <
o

aircraft electronics
**—North American

BE SUCCESSFUL. SEND FOR IT NOW.

ALL YOU NEED IS ADVANCED
TECHNICAL TRAINING

Sure you have some experience. But the fellows with only
partial technical knowledge move slowly, or stand still, while
you—the man with advanced technical training—plunge ahead
in the golden world of electronies opportunities.

COUNTLESS POSITIONS MUST BE FILLED

And only trained men can fill them. You can get your share,

if you take time now to gain that indispensable knowledge.

ACQUIRE NECESSARY TRAINING AT HOME

Use spare-time hobby hours for CREI Home Study as thousands
of successful electronic engineering technicians have since
1927. Get concentrated training in minimum time, then step
into a good job and enjoy good pay in the mushrooming
electronics industry. Our job-finding facilities will be ready
to serve you.

CRE! TRAINS YOU IN MINIMUM TIME
AT HOME

Thousands of men before you have benefited quickly from
CREI liome Study training. Thousands of CREI graduates are
now employed in industry here and abroad. Here is what they

say:
*‘In this time of less than two years, I have almost doubled
my salary and have gone from wireman to engineering as-
sistant and now to junior engineer. 1 have CREI to thank.”’—
Frank A. Eckert, 22 Clover Lane, Levittown, Pa.

SEND FOR FREE BOOKLET,
IT TELLS YOU HOW

How to gain career success in the tremendous electronics in-
dustries. It pinpoints opportunities which exist. By 1960,
the electronics industries will do no less than $10 billion
worth of business per year, not counting military orders. Take
TV for example: There are about 37,000,000 TV sets and 413
TV stations on the air. Color TV is pushing ahead furiously.
There is but one field of maximum opportunity in this electronic
age.

LIKE TO STUDY IN WASHINGTON?

CREI also offers resident instruction at same high leve} day
or night. Classes start often. Check coupon for Residence
School catalog. Qualified residence graduates earn degree:
‘*Associate in Applied Science.”
VETERANQH discharged after June 27, 1950, let new
®* GI Biill of Rights help you get resident in-
struction. Check coupon for full data.
FAMOUS FOR 28 YEAR CREI is known and re-
spected throughout the
Electronic world. Since 1927 we have trained thousands in
the military, industry and government. ‘“ASK ANY RADIO-
ELECTRONIC-TELEVISION ENGINEER."

P v e SR s R m R e W
To help us answer your request intelligently, M A “_ T H |S c 0 U P 0 N T 0 D Y
please give the follpwing information: LY

EMPLOYED
BN .

CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Curricula—Founded In 1927
3224 16th St., N.

W., Dept. 121C, Washington, D. C.

TYPE OF
PRESENT WORK L Send booktet “Your Future In the New World of Electronics' and 0
l | course outline. I
scaoor, CHECK [J Practical Television Engineering
l BACKGROUND FIELD OF O Broadcast Radio Engineering (AM, FM, TV) l
N o o B ey e i .., | GREATEST O Practical Radio Electronics Engineering |
ELECTRONIES | INTEREST O Practical Aeronautical Electronics Eungineering
lE.\’PERIRNCL . o o pihne Rl i 3ianp PN i
S N o Cr IR e o P s W &y Name............ e t carmas » e § DAL soieeo.Age
[m WHAT BERANCH OF ELECTRONICS ARE |
I YOU MOST INTERESTED? .. B T T [ o o o s M e b S O, P o s . T L |
e + b Check: {0 Home Study [ Residence School (] Korean War Veteran 1

anuary, 1956
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LIFETIME GUARANTEED TUBES

BRAND NEW PIGTUHE TUBES e We guarantee to replace tubes labeled MAJOR BRAND forever ¢ Each Tube Indlvldually 1
l 4 Boxed And Guaranteed For Life e Over A Half Million Tubes Always In Stock « Imme: I
e RCA Licensed, o diate Shipment e« Free Postage On All Orders With Full Remittance,

I # One Year Unconditional Guarantee. ¥ I
| beps, Jrics Type  Price HERE'S HOW LIFETIME GUARANTEED TUBES |
12LP4 SL1.90 178P4  $20.63 SAVE » The are fewer ‘‘call backs’’ e There are no ‘'‘out of date’’

I 14BPa iggg ;?:;2 ggg; YOU MONEY [;J rt t g ;( Periormancte" testing in our fully equipped Testing I

. o epal men efore shipmen uarantees quality.
| 16RP4 19138 21EP4 2879 - SR ] |
16LP4  19.38 24AP4  42.50 B3CB8 I 7¢7 .45 | 148 .38
| Picture Tubes shipped F.0.8. Harrisan, N.J. i JES -45 | 14Q se |
3Q5GT .57 7EG .55 | 19BG6G 1.15
| NEW INDOOR ANTENNA a4 757 39 zaa 33|
I Both UHF and VHF. Brings better recep- 58Q7 -89 778 .70 | 25AV5GT.78
tion than most outdoor antennas. Use on 4827 -95 7G7 75 2580667 .78 |
top of TV. 5awa4 .75 7H7 50 | 25L6GT .47
| L erice s9.95. $3.99 each ss6 83 | | 137 75 2swacT 43 |
SU4G .43 7L7 75 25%Z6 37
4 pR|CE $3.29 cach Lots of 3 TS N7 ls6 27 O 23 I
! 3 !
| FREE BONUS BOX BN 31 12AT7 .66 3585 50 I
I With Every $25 Order 223% 3% i2ave 8 33L8er 39 |
e 1 RCA Cheater Cord 6A7 57 12AU7 .53 35Wa4 34
I e 10 Assorted resistors A8 .45 12aAVe '35 35Y4 34 I
s 10 Assorted 2 Color ‘‘blank’* tube 6AB4 ‘a3 12av7 g7 3523 3
cartons
| .+ Te8z50T tune eacy &7 ‘ 12aX46T.65 | 35Z5GT .34 |
. 6AGS5 50 1284 68 50AS .46
| 2 18888 8u0s €AGT 69 12BA6 .46 50BS 50 |
I FREE_CLOCK RADIO |y 5 i250s .48 30c.r 39 |
With Every $125 Purchase Within 30 6AKS 54 O L5105 a2z
| Days wakemaster elock ragio with famous | eaLs 39 RELTARN O (6 22l
Sessions clock movement wakes you up 6AQS .46 128Y7 .65 | 77 38
| to music or atarm.  May be purchased 6ARS 46 12827 .61 | 7g 38 |
cutright from MAJOR BRAND for §17.05. 6ASS 12CU6 .95 | go =
| inivory or rust. sase 170 | 12587 .45 | g4/674 aa |
| FREE GIFT CERTIFICATE* eaTs. ‘a9 1283, a3 | nanurer [
Worth $5 toward the purchase of any of 6AUAGT .65 1250767 S E50
H our merchandise on future orders will be 6AUSGT .59 S 117N7GT '
sent with any order of $50 or more. 6aU6 (a2 12507, 37 .
| * Free Gift Certificate cannot be used to 6AVSGT .65 125R7 .45 | 117P7GT, |
obtain another certificate unless order is 6AVE .39 12veGT .45 1.09
l $ or more, 6AX4GT .60 | 12x4 .37 | 11723 .35 I
6AX5GT .57 14A7 .42 | 117Z6GT .83
WE PAY ALL POSTAGE on orders shipped
| in USA, Territories and CARO's. Send ) . This Ad Is Worfh "M-O-N-E-Y |
only purchase price of merchandise. Clip out this ad and attach it to your order. Three 6SN7GT's will be shipped FREE
| Please include approximate postage on with any order of $10 or more, |
foreign shipments. All orders subject to
| prior sale. Add 25¢ handling on orders ] 1
unde_rls -00. tQuanllty users write for §
special discoun .
I Write For FREE Tube List—Order Blank 1 - TUBE co'
| —and FREE Sample Tube Carton. We
) want ¥-0-U On Our Mailing List!

Romano Bldg. ~ ‘ESsex 4-1106 Harrison, N. J.

SUPER

The ONE Tool for ALL Wire Sizes used in Home
Wiring, Applionces, Automobiles.

DOES ALL THESE THINGS BESIDES
CRIMPS Solderless Terminals CUTS Wire, making clean,

and Connectors without solder or sharp cut through Insulation and
tape for safe connections. Conductor.

STRIPS wire sizes #22-#10. SHEAR S Bolts and screws

Gauges assure proper length for without damaging threads — no

sure, sofe crimp. filing or hack sawing.
1315PE American Bldg., Cincinnati 2, Ohio

ORDER D'RECT-USE COUPON Send me post paid the new super Champ Hand Tool. | am

Satisfaction guaranteed or money back. ] enclosing $3.95. (Ohio residents add 12¢ sales tax.)
Send check or maney order for $3.95. [] ElerectlGlmone ylorder,
(Ohio residents add 12c sales fax.)

r------------------
T. W. Berger, Inc.

J National Distributor Champ Tool

]
§ NAME P = —

T. W. Berger, Inc.

National Distributor Consumers and Dealers B ppppees
AIRCRAFT-MARINE PRODUCTS, Inc.

1315PE American Bldg., Cincinnati 2, Ohio cry.

S GN £ Y
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. How toFind a Buyer
for Your Invention

NOW! A Brand-New Guide—by the Editors of Science
and Mechanics Magazine—Tells You Exactly HOW, WHEN,
and WHERE to Find a Buyer for Your Ideas or Inventions.

Tells You Everything You Need to Know to—

Turn Your Big Ideas into Big Money!

UNDREDS OF
s SIEE':)ED INVENTIONS

‘ ois eager to
A manusscturs in Ch‘“%l“tic toys of
ay BOO

i eal.
ousewsre inventions with wide 8DP!

i 8
A large compan in St. Louis assure!

inventions
big cash rew ard3 Boston

8. A
relating to D““:::v:g::::‘s%eof gross splﬁ: OW when you get an idea you think  brand-new guide, published after years of
comvB:Yi :z:i‘ol' gadgets and lﬂn‘_‘az'::m n may be worth thousands of dollars— exhaustive research, helps you get the
‘f:: rt‘;e horne, Bato! \Tblxl;ey'gfzzm ooy for a brand-new product wanted by every-
electronics 6‘30‘:""p°rove'rv reception.

right contact in the right firm. It lists
hundreds of inventions urgently needed
by top manufacturers. Tells you the ac-
tual name and title of the man to con-
tact in each firm to make a quick sale!

The Most Successful Sales Guide
Ever Published for Inventors

FOUR complete cross-indexed
lists tell you what you need to

body; away toimprove a product already
in use; a lower-cost, easier method of ser-
vieing, making, or doing something—you
can know exactly HOW and WHERE
to cashin on it and make big profits.
Big brand-new guide, How to Find a
Buyer for Your Invention," reveals
hundreds and hundreds of
needed inventions in every
type of business. Lists 140

npew aecessorie ek
jost a few O :

rerde ;'rev];:tionsl\ned byuot{;ptm:}r\xe

B ;ach manufacturer ists

d ¢ T
i jate sction. 0 e
mré::"?xﬁiﬁaeﬁats give you this valo
c o

able information to guide you:
.

oss Index

El{isls hondt edl:é

pesded inventonis

Manufacturers!

know to locate your best pros-
type ©. manufacturers who are eager Are You Lookin, pects and make the most mone,

T | ers withthe A v " tor New Produc! ey.
tupes ﬂl“"’;}’g\{'.f’:ems equ ':;’;';;‘::gm-. to buy inventions (patented ideas, improved You know beforehand which
w"&cvt;_;l" ; ;‘;:rool: adex ‘D"’ or unpatented) . . .and pay Processes, New
a AIB" T
Cross Index f

top cash. Tellsyou WHO to
contact and HOW to gell—
helps you get the most cash
or royalties for your ideas
or inventiona!

tnventions?
If s0, writeus for full
information telling
how your firm can be
listed—FREE—in this
brand-new inven-
tor’s guide. Your
tirm name will be in-

manufacturers have the best
facilities to make your product.

“How to Find a Buyer for
Your Invention’” more than
guides you every step of the way
in making the sale. You learn

loping. PTa
el keting youE
Lurer on invenllonn.

production.

it

Why So Man cluded in s supple- | 8 tested methods of selling inven-
ylnventorsy Fail mental list of wari” | tions; 6 sure-fireways of gaining

upon reguest to ull
purchasers of the

the immediate interest of pros-
current edition.

pective buyers. An exclusive copy-
righted Disclosure Form (alone
worth more than the low cost of
the book) enables you to include all the
vital information needed about your in-
vention to make a favorable impression.

Answers your questions about patent
brokers, free invention selling services.
Givesyou a seven-point test by which you
can tell whether your idea is salable. Qut-
lines risks involved in selling ideas and
tells how to avoid them. Tells what to do
about models, plans, drawings, how to pre-
pare a Sales Portfolio—and much more!

SEND NO MONEY

—Examine Guide FREE for 5 Days!
Just mail coupon below and we will rush
you a copy of “How to Find a Buyer for
Your Invention’'toexamine FREE for five
days. If not convinced that it is worth
many times its low cost, simply return it

Few inventors know
how to “cash in” on
theirideas. Somespend
their entire lives literally sitting
on a gold mine without ever get-
ting totheright man in the
right firm who could turn the
trick for them, easily — quickly.
The secret of selling your
invention — and your short-
cuttosuccessasanideaman
—isinknowing WHERE your
ideas are actually needed,
and HOW to contact the man
who will say ‘““Yes—BUY !’
That is exactly what the edi-
tors of Science and Mechan-
ics Magazine have now made
it easy for you to do. Their

Tells You Step-By-Step Exactly HowTo=- |

HOW to Determine it

Your ldea or Invention
isSalable: Saves youtime,
money, and heartbreak by
telling you BEFOREHAND
how to find out whether
your big idea is market-
able, T questions and an-
swers tell you whether
someone will pay good
money for your idza.
WHERE to Seill Your in-
vention: Complete, up-to-
the-minute list of 140 big
manufacturers actively
interestedinbuyinginven-
tions. Details their spe-
cific needs; facilities avail-
able; nume and address of
official to contact.

EIGHT Different Ways to
Sell an Invention. Tells
you step-by-step 20w to
sell your idea or invention

January, 1956

direct to a manufacturer;
through a patent broker;
classified ads; publicity
and news releases; at ex-
positions sponsored by en-
gineering societies, ete.
HOW to Find Outif Your
ideaorinvention is Pat-
entable: Values of a pat-
ent, commercial search,
ete. How a patent protects
you. How to use it to your
advantage when makinga
sales presentation.
WHEN to Sell Your In-
vention: Why the time of
selling is so important,
Pitfalls to avoid.
SIX Ways to Interest a
Prospective Buyers
When and WHEN NOT to
use a working model. Val-
uable hints on drawings

and descriptions. How

your patent application
can be asales ““clincher.’”
Step - by - step directions
for}gregsring a DISCLO-
SURE FORMthat will win
favorable attention.
PATENT Brokers, Sales
Agents: How to select a
Patent Broker. How to be
your own Patent Broker.
Advantages and Limita-
tions of Free Invention
Selling Services.
HOW MUCH Is Your In-
vention Worth?: How to
get maximum royalties or
outright fees for your idea.
ALSO How to sell 'Nifty
or Novel’” ideas to Maga-
zines. How ''Free Publi-
city’’ Can Sell Inventions
for You, Danger in Sign-

ing Releases and Assign-
ments—and MUCH more!

and owe nothing. You don’t risk a penny.

MAIlL COUPON NOW!

SCIENCE and MECHANICS MAGAZINE, Dept. 2648, j
450 East Ohlo Streot, Chicago 11, llinols

Please send me—for 5§ days’ FREE EXAMINATION l
—a copy of "How to Find a Buyer for Your Inven-
tion.”” Unless completely satisfied with book mufr
return it in 5 days and owe nothing. Otherwise 1 will

keep it and send you only $2.95, plus 25¢ to cover post-
age and handling.

Name

Address

City,Zone&State. ... ...
[} [:] SAVE Money! Enclose only $2.95 WiTH this cou- l
1 pon. Then WE will prepay ALL delivery charges.
Same 5-day return privilege for full refund appiles. 1
—— - - — - e e e e e et

23



24

HERSHEL SPECIALS

YSTERY PACKAGE
/,': of ELECTRONIC PARTS

’/ Worth $40.00

$

7
&
?

Our Price

3 § your
I's the surptise @
|il‘.| 20 pounde 0"
brond new ulo.hh G“‘ﬁ
surplus The ideal gi
Tor homi, o¥C.

ship parcet pust B
::,.‘::...--1!

95

Ship. Wt
20-1bs

WARE
(11, HaRD
KOVQ' 1Am PCEy
Assorted.

For Rodio & TV 99

Xi\T 2, CERAMKONS

100 Assorted s 50

75 mmid. 0

6,000 mmid.

Ki1 4, Rolory gwitches

25 Assorted s So

Terrific Buy!

KiY S, RfS\;YORS
Assorte

1‘0(2”"“ to V5 s 75

meg. V210 3

watts

HI GAIN py
N,
MIKE kit MIC

Uses ure,

2 . CAP,
E5iil ding, Mobile '

Tees ~c—PS0 baygo.
S. Dlagram Furnjsheq

PHOTO ELECTRIC CELL
¢ CE Vacuum Cell

used in AMPRO
""‘;*Pwieaor.
o

Soi

A3 garage g
Alarm Synem:‘"

SWING

2H-7H-500 MA Thordarson T48003.......$5.95

KIT 6, RF CHOKES

25 Assorted Range
from .SMH to 25MH  95¢€

KIT 7, TOGGLE AND

SLIDE SWITCHES

25 Assorted

D.P.S.T.—D.P.D.T. $325
P.5.T., etc.

KIT 8, PAPER AND
CAN CONDENSERS

}2(5 ,\ssorned

ange from 4Mfd—-
150V to 80OMfd.~ $275
450V.

KiT 9, KNOBS

100 Assorted

Push-On and Set
Screw types

$175

TERMS: Cash

AlL PRICES N,

SHEL 35i0 0.

CHOKE

KIT 10, MICAS AND
CAS
$250

CONDENSERS

25 Assorted Ran
from .1 Mfd. to
2 Mfd. up to

600 VDC.

KIT 12, HI WATTAGE
RESISTORS

20 Assorted Range

from .75 ohm to $325
20,000 ohm, 10 up

to 200 watts

KIT 13, TUBE SOCKETS
50 Assorted

4-5-6-7-8-9 pin

ge
$150

Ato3 MC.
,7 109.1 MC.
Brond New
in Cartont.
with tubes.

£ COUNTRY

WOTTEST BUY IN TH

with ordes

POWN—BaLANCE

€T r.0.5. :
MINIMyMm ORDER $2°.‘0r:°”

5249 GRAND RIVER
Detreait 8, Michigan

Phone TYler 89400

or 250,
€.0.0.

using printed circuits. Symptoms of trouble,
faults, and corrective measures are all ar-
ranged in streamlined fashion for quick
reference and quick action on the part of
the technician.

Many defects, with apparently different
symptoms, all have certain things in com-
mon. As a result, one test may often serve
to pinpoint several faults. Where this ap-
plies, the author has cross-indexed his ma-
terial, producing a text that is very easy to
follow and cutting down on the over-all
bulk of the book. It should be pointed out
that these are over-sized, double-column
pages, each one containing the equivalent
of two normal-size pages.

Recommended : as an introductory serv-
icing guide for the beginner; as a “brush-
up” or short-cut reminder for the experi-
enced technician.

(SO T W N a0 Y
"OPERATION TV" by Stephen A. Madas.
Vantage Press, Inc., New York, N. Y. 81
pages. Cloth bound. Price, $2.50.

Ignoring the extravagant claims on the
jacket (“You may be able to fix it yourself
and pocket the change . . .”), and getting
into the book itself, we feel that this little
volume may well fill a gap in the aver-
age man’s understanding of video tech-
nology.

Some insight is provided into the prob-
lem of interference, and instructions are
given for cleaning the picture tube effec-
tively and safely. This book is not in-
tended as a servicing guide and contains
no pictures or diagrams. Its chief value
lies in a general explanation of how televi-
sion works; and it reminds the user that
much improvement in reception can be
achieved by correct adjustment of visible
and accessible controls.

Recommended: for the beginner in TV
and the lay viewer.

LSS S o U wel

Free Literature Roundup

AN 8-PAGE BOOKLET titled “Questions and
Answers on Electron Microscopes’ is avail-
able free from the Research & Control In-
strument Div., North American Philips Co.,
Inc., 750 S. Fulton St., Mt. Vernon, N.Y. The
booklet covers the operation and application
of electron microscopes as well as the sub-
jects of shadow casting, electron diffrac-
tion, visual and camera work, and electron
and lens theory.

AN ILLUSTRATED FOLDER on ‘“How Mag-
netic Tape Is Made” may be had upon re-
quest from ORRadio Industries, Inc., Dept.
152, Opelika, Alabama. Included is a photo
story describing the manufacture of “Irish”
brand recording tape. 30f
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offers you the

finest training

electronics,

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.
January, 1956

V servicing,

The instruction you receive and equipment you

) get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the he-
ginner and the advanced student.

RCA Institutes, Inc., Home Study EP-61
| 350 west Fourth Street New York 14, N. Y.
I without obligation, send me FREE CATALOG
] on Home Study Courses in Rodio, Television
| ond Color TY. No solesmon will coll.
|
I
|
|

Nome. . ... ..
Pleose Print
Address -
City Zone Stote
(1



A IO O LSLURL
FREE GIFT COUPONS

FREE COUPON for exciting
gifts for every dollar you spend.

SAVE rarrs o TUBES

Electrical appliances, ete. for Radio & TYPE  PRICE TYP
use in home. sale over °°“?L"‘,§,l L el At Ty Tubes oza 'S5 | aene "TISS | Tyee  PRICE
Send fm FREE PREM » One year RTMA guarantee 1B3GT .79 6816 .49 7F8 70
CATALOG . . . order now . « Best Brands Available iLa .51 6BK5 .70 7va 35
start collectmg these valuahlc s Same day service iLe .51 6BK7A .78 12AT6 ‘a1
1LAg 57 6BNG .59 12AT7 &8
coupons'® FREE WITH $3 order or morel! 1LB4 .66 6BL7GT .77 R e
Practical, All Purpose ELECTRIC 1LC6 .66 6BQ6GT .80 ‘ss
TESTER 'Equipped with genuine 1LD5 57 68Q7A 80 12AV7 3
GE ncon glow lamp. Tests loads 1LE3 57 90 12AVE 42
3 lromCSO volts to sr?ohvous. AC itﬁs 22 gg:se .60 :g:’é;’ gg
or D Use it in the home, fac- .39
WELLER DUAL-LITE SOLDER tory, shop, garage, etc. 1LNS a7 | ecs 36 | 128BA6 a6
KIT INSGT 55 | ece 50 | 1284 70
GUN Pocket AC-DC 1R3 66 6CB6 .51 12BE6 46
100 watt gun pro- MULTITESTER igg gé 6CD6G 1.18 12BH7 60
vides the proper Hi-accuracy precision VOM- 155 23 ggg .50 12BY7 64
heat for most appli- 1000 Ohms per V. Reads AC HER 2 eS| -6 12SA7 52
eations. Dual spot- Pl Oh By £ 2200 Blus 50 | eHsGT w0 | 138er S0
l n U 1
work! it mciuges ia." Ohims 1,10, 100K " size; | 1Xz0 37 | &3 200 | lasirer  eo
] Gun, wire soldering iva, g8 L, 3 W. Test | 5527 1700 & iggg;g; 2
brush, soldering aid, $5 83 Savod a Ls&‘sg:' 9 $9_ 2v3G 80 a5 As 59
Kester solder. . ......., WVIOY AES-2od 7777 @ - %’égA -gg sxgc'r 39 14A7 .4g
c 3 .a0 1486 .4
SHELDON PICTURE TUBE BRIGHTENER $1.09 | 36 828y Fr (N
_$1.19 €8, oo e i e .Lots of 3, L] geic‘r .gg Q7 .45 1916 66
¥V AND RADIO CONTROLS _ b 654 -48 1978 -70
=01 5T4 -70 657G .47 25A7GT_ 1.50
6K-50K-100K-500K-200K., 1 meg, less switech. Your cl\cnce, 390 504G ‘a9 €5A7GT so 25AVSGT .80
_ea. 19c¢. Wigh switeh, Ioug shaft. 1/ meg.-1 meg. 5v4G 71 6SC7 .50 2 .98
70° COSINE YOKES SR 39 | esar? .43 250Q6GT 82
TV deflection voke. New type for anti-anastigmatic focusmg $2 99 523 a5 S ::g 250 <5
_With leads. List $10.30. .. .. d pze o 6SK7 .50 25Z6GT .42
STANDARD COIL CASCODE TV TUNERS A8 ol e e Z O 13282 483
Long shaft. 41MC, complete with 6J6, BQT, 12 chanuel $|3 95 6AB4 .45 6SQ7GT a4 35¢5 .48
_(2 to 13). Long shaft can be cut. coo g:g; -gg nge%'r .48 35L6GT .gg
UNIVERSAL 4-PRONG AUTO RADIO VIBRATOR $1.29 eare B0 | ewesT &8 | 32v8 ‘20
For 90 % of 6 volt auto sets. $1.39 ea.. .Lots of 10, ea. ~ 6AKS .80 6W6EGT .53 3523 .41
e s e — — e 6ALS .42 6X4 .35 3575GT 39
. 890 6AL7GT .70 | €x5 ‘39 | so085 ‘a8
_25 asst. knobs for radio. TV, auto work. .....each kit § 6ASS .50 6X5GT 35 50CS 48
GE TYPE FLYBACK TRANSFORMER e ggg aXaN 5] soLe :ssx
14.5 KV Flyback, use with 6BG6 or, 6CD6, 12 to 14.5 KV $2 49 S:ch-r "7‘8 Tha pt 30 :;3
. 7AS .55 77 §
FT. EXTENSION CORD 2:356“ 43| 188 ‘a7 8 39
- . . A7 .45 0 .
UL approved. Double outlet. Molded rubber plug. 22¢ ea. lgc 6AXEGT ‘s9 788 ‘a8 83v 50
Lots Of 8. ... uu e e a s ea. 84 .90 78S .41 117L7GT 2.00
VISULITE TV TUBE CHECKER AND CONTINUITY TESTER eEAS) -49 (B -43 117N76T 2.00
7 5 6B8CS 5o 788 .a7 117P7G6T 2.00
Automatically checks all tubes, tests electrical devices $3 85 6BE6 _45 7Ca ‘20 11723 37
such as fuses, lamps, LESISEOISIRCIIC ER-IE NN ENS S L ea. 6BG6G .18 7C5 .44 117Z6GT .65
TUBE SOCKET RIT
25 asst. octal, loctal, 7 Pin, 9 pin miniature in bakelite and wafer with each $25 or more
type. Cumplet:e. JE N 8sc %,de,.g 5.5,::!_ SyVa,"a SPFE[”AL‘St
e e O ——— epair alue
TERMINAL STRIP KIT t EB. is
10 asst. most wanted type for radio, TV. 590 light head, Sniipe aerbde o ! )
_Complete . ... R T, .ea. Kit ‘ :I:ntl hedad |sc:rtewdrwer. alignment 'l 9¢ EACH
ULATED IST! and polystyrene case.
Asst. of 100 14 watt, 1 watt, 2 watt resistors RTMA color coded. TERMS:
Bandy plastic utitity Kit. List S15.80. ... .voornnens. eontmy o1195 B e nesit LSS _|1FsG6 1629
Yo P required on all or
ders, balance €.0.D. Save C.0.D. | 12Z3 36

charges, send full remittance plus
SPEAKERS—TERRIFIC SAVINGS! cherael) St Wl peifiher izt 2620 35/00
money refunded with order. NO Dts;egard Main
ROER.

47 $| 57 MINIMUM o ube List!
Mntpchimg output transformer....... B Special Purpese Transmitting and Cathode Ray TUBES

AC- DC sets, intercoms. $1.79 ca.. .Lots of 10 ea. $| 59

Ot e S 33.33 Stanley FLECTRONICS coms,

11’8 s}ys{tems $3.49 ca.........Lots of 10 ea 7
$3.95 ea ..o Lots of 10, ea. $3.75 935 MAIN AVENUE - PASSAIC, N. J.

" Dept. GRegory
Jumbo Alnico 6 magnet. $5.50 ea..Lots of 8, ea. $4l5 PE-12 o 1-2498

EDUCATIONAL « PROFITABLE « ENJOYABLE Get Your F c c I_IGE"SE QUICkly!

GEiger cuu"ter Kit Correspondence. or residence preparation for F. C. C.

examinations. Results guaranteed.

Combine fun with profit! Now you con
build a professional model that would
ordinarily sell for at least $99.50.

An FCC commercial operator license means greater op-
porfunmes and higher pay. We are specialists in prepar-
Ing you, in a MINIMUM OF TIME, to pass FCC examina-

Comes complete with meter, latest 2 tions for all classes of licenses. Beginners get 2nd class
's”be ",’",’"'e‘?c:‘g";”'s'"/i'tc:“;l:::::":'na license in 8 weeks and [st class in 4 additional weeks.
position witch,
flashing neon light. Compoct size of Regularly scheduled resident classes are held in Washing-
4%, "x8"x4” is best for field vse. Kit ton, D. C. and Hollywood, California. Correspondence
includes all necessary parts, ore sam- courses are conducted from Washington. Write for our
ple and detoiled instructions. Fully free booklet which contains complete details.
guaranteed. Free literature. Order now, o
immedicte delvery GRANTHAM School of Electronics
Dept. 10-A Dept. 10-A
SIERRA SCIENTIFIC €O, 3415 YorkBivd, Dept. 3 5910 Sunset Blvd. QR  sriomstnw.
* Los Angeles 42, Calif. Hollywood 28, Calif. Washington, D. C.
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BUILD 16 PRINTED CIRCUIT
and METAL CHASSIS RADIO CIRCUITS

ONLY $1 995 : COMPLETE

WITH THE NEW DELUXE 1956
PROGRESSIVE RADIO "EDU-KIT"

® Absolutely No IKnowledge of Radio Necessary e

® Learn Practical Radio Theory and Construction e

e No Additional Parts Needed .

® Excellent Background for Televisian .

® Build 16 Receiver, Transmitter, Code Oscil- ©
lator, Signal Tracer, Signat Injector Circuits

WHAT THE "'EDU-KIT'' OFFERS YOU

You will learn how to build radios using regular punched metal chassis and professional radio
schematics, You will learn how to wire and solder radio circuits, You will learn the hasi¢ principles
You will build sixteen receiver, transmitter, code oscillator, signal tracer and
You will learn the princinles of RF and AF
You will learn how to servicc and trouble-
You will build a Printed Circuit Signal Injector, and learn the principles and practical
i You will learn and practice code, using

involved in radio.
signal injector circuits, and learn how to operate them.
amplifiers, detectors. RF and AF oscillators, rectifiers, etc.
shoot radios. 3
aspects of this revolutionary new method of radio building.
the Progressive Code Oscillator.

THE EDUCATIONAL RADIO KIT FOR EVERYONE

You do not need the sliuhtest background in radio or science.
The “*Edu-Kit"” is designed for the complete heginner. It is used
by young and old, by radie schools and clubs, by Armed Forces
personnel and Veterans. No instructer is required. The **Edu- Gt
Instruction Manuals are exceedingly clear and complete in all
details.

""EDU-KIT"" IS USED THROUGHOUT THE WORLD

The Progressive Radio “Edu-Kit’’ is used in every state of the
U.S.A.. the District of Columbia, Alaska, Virgin Islands, Puerto
Rico. Hawaii, Guam and the Canal Zone. |t is used 79 countrjes
in all parts of the world, including Canada. Philippines, Korea,
South Africa, Saudi Arahia, Venezuela, Israel, France, England,
Japan, India. etc, The “Edu-Kit" is very popular with American
servicemen stationed overseas.

THE PROGRESSIVE RADIO 'EDU-KIT'* 1S COMPLETE

You will receive every part necessary to huild sixteen different
radio circuits. You will receive all tubes, tube sockets, variable,
electrolytic and paper condensers, resistors, tie strips, coils, hard-
ware, tubing, Printed Circuit materials, punched metal chassis,
Instruction Manuals, etc. No solder or wire includod. In addition,
you receive an electric soldering iron as wel! as a Radio and Elec-
trical Tesler. All parts are guaranteed, brand new, carefully selected
and matched, The “Edu-Kit'* now also contains lessons for serv-
icing with the Progressive Signal Tracer and the Progressive Signal
fniector, High Fidelity, F.C.C. Novice instructions, Quizzes, Printed
Circuit instructions.

"EDU-KIT" Now Includes PRINTED CIRCUITRY in addition to
Regular Wired Punched Metal Chassis Construction

At no increase in price, the ‘“Edu-Kit” now includes Printed Circuitry.

Printed Circuit Signal Injector, a unigue servicing instrument that can detect many Radio

and TV troubles. This revolutionary new technique of radie construction is now hecoming
popular in commercial radio anmd TV sets as well as in hearing aids, computors, husiness

machines. etc.

A Printed Circuit is a special insulated hoard on which has been deposited a conducting
The various parts are merely plugged in and

material, which takes the place of wiring.
soldered to terminals.

MAIL TODAY ® ORDER SHIPPED SAME DAY RECEIVED e 30 DAY MONEY-BACK GUARANTEE

30 Day Money-Back Guarantee

Free Soldering lron, Tester & Other Extras
School Inquiries Invited

Used in 79 Countries

Learn High Fidelity

You will receive instructions for F.C.C. Novice License.
you will receive practical basic training in Radio, worth many times the small price you pay.

Reg. U. S. Pat. Off. Pend.

Radio-Television

Servicing Literature
on request
"(See Coupon below)

tn brief,

""LEARN BY DOING''—
THE PROGRESSIVE TEACHING METHOD

The Prodressive Radio **Edu-Kit’’ uses the principle of **Learn
by Doing.”’ Therefore you will build radio circuits, perform jobs.
conduct experiments, and make repairs in order to illustrate the
principles which you learn. You begin by examining the various
vadio parts, which are individually packaged and identified. You
then learn the function theory, wiring of these parts. Then You
build a simple radio, With this first set you wiil enjoy listening to
regular broadcast stations, learn theory, practice Testing and Trou-
hleshooting. Then you construct a more advanced radio, learn more
advanced theory and techniuues. Gradually, in a ProUressive man-
ner, and at your own rate, you will find yourself censtructing more
advanced multi-tube radio circuits, and doing work like a profes-
sional Radio Technician. The “Edu-IKit’ Instruction Manuals are
exceptionally clear in their explanations, illustratigns and diagrams.
In addition to regular wired punched metal chassis radios, you now
learn about Printed Circuits and actually build a Printed Circuit
Signal Injecter. These sets operate on 105-125 V. AC.DC.

LEARN TROUBLESHOOTING AND SERVICING

You will learn how to recounize and repair troubles. You will
build and learn to oPerate the Progressive Signal Tracer and the
Progressive Signal Injector. You receive a Radie and Electrical
Tester. You learn how to use these instruments for radio testing
and repairs. While you are learning in this practical way, you will
he able to do many a repair job for your neighbors and friends, and
charge fees which will far exceed the cost of the *‘Edu-Kit.”

You build a

r--—---------------‘------‘

J © send

FREE EXTRAS

included with "EDU-KIT"
Radio & Electrical Tester

Electric Soldering Iron flams

Tester Instruction Manuot
Television Book

High Fidelity Guide
Quizzes

Consultation Service

Address

''Edu-Kit'" Postpaid.
O Send ‘“‘Edu-Kit"’

0 Send me FREE additional information describing *“Edu-Kit." Include FREE
valuable Radio and TV Servicing Literature. No obiigation,

(Outside U.S.A.—~No C.0.D.'s. Send check on U.S5. bank_ or Intern’'t’l mM.O.

S*Edu-Kit"” for 105-125 V. AC/DC £20.95; 210-250 V. AC 'DC $23.45))

PROGRESSIVE "EDU-KITS" INC.

497 Union Ave., Room 516:D, Progressive Bldg., Brookiyn 11, N. Y.

f enclose full payment of $19.95.

€.0.D. 1 will pay $19.95 plus postage.

h-_------l-_----nm—------d
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ON EVERY REEL

Here's your favorite recording tape— \
“SCOTCH' Brand Magnetic Tape 111 at a
new low price!* SCOTCH" Brand slashes
the price from 85.50 to just $3.50! Take
advantage of this giant saving to stock
up on the tape used by radio
stations the world over.

“SCOTCH'" Brand Magnetic
Tape 111 offers you superior
recording results...reel-to-
reel uniformity, higher
fidelity and the exclusive new
““Loop-Lok"’ reel for easier
threading. No wonder it's the
first choice of engineers here
and in almost every

country abroad!

Buy now. Sec your dealer and treat yourself
and your recorder to the best in sound. And
don't forget you save $2.00 on.every reell

REG. U.S. PAT. OFF.

COTCH

BRAND

Magnetic Tape 11

P
£
ho tyrrm “SCOTCH' and the plaid design are rezjstered trademarks for Mammetie Tapo mado In U.S.A. by MINNESOTA MINING AND ‘@
M'IEG.%B, 8t. Paul 6, Minn. Export Sales Offiee: 95 Park Avenue, Now York 1%. N.Y. pe i ” '}
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By EDWIN LAWRENCE

Electronic
Inventions

If you have a practical solution to any of the problems
presented here, contact the National Inventor's Council

DEATH RAY that will kill at 500 yards!

An electronic typewriter which con-
verts speech directly into typed reports!
Are these devices from the 25th century
or machines from a f(lying saucer? No.
They are only two of the instruments con-
sidered worthy of serious work by inde-
pendent American inventors.

In recent years there has been a tenden-
cy tor many to think that only large
corporations and giant research labora-
tories could make material contributions
to technical development. This is not and
has never been true. The American peo-
ple represent a vast reservoir of inventive
talent, creative ability, and technical skill.
Individuals, working in basement lahora-
tories and small shops, can still and will
continue to make major contributions to
science, engineering, and industry. This
is as true in the field of electronics as it is

January, 1956

in any field, whether engineering, medicine,
physics, or chemistry.

In 1940 formal recognition of the part
that America’s individual inventors and
scientists could play in national defense
was given when the Secretary of Com-
merce, with the approval of the President,
created the National Inventor’s Council.
One of the Council’s primary functions is
to consider suggestions and inventions of-
fered by individuals. It is staffed by a
number of eminent engineers, scientists, in-
dustrialists, and military men, all of whom
lend their specialized services without com-
pensation.

The National Inventor’s Council serves
in an advisory capacity to the Armed Serv-
ices and to other government agencies. It
acts to consolidate and to make known
some of the problems encountered by the
military services. In this way the inven-
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A typewriter that evaluates the spoken word
and processes speech to printed matter would
be welcomed. This “invention” may require
a new approach before it can be evolved.

tive genius of the public will be directed
along lines which will result in needed in-
ventions or in the solution of pressing tech-
nical problems. During the years since its
organization, the Council has considered
literally hundreds of thousands of propo-
sals. A number of these have been ac-
ceptable and have resulted in incalculable
savings in lives, material, time, and money.

In order to aid in its work, the Council
has issued periodically lists of “needed in-
ventions” or ‘“technical problems” to in-
ventors, scientists, engineers, and tech-
nicians throughout the nation. Thesec lists
have covered practically every field, includ-
ing medicine, food processing, construction
techniques, communications, electronics and
transportation.

A number of the more interesting “elec-
tronic” problems from recent lists are
stated below with additional comments
and, in some cases, possible solutions. Read
the list carefully. As a PoruLAR ELECTRON-
ics reader, you are one of a great group
of Amerieans who are interested in science
and progress. You undoubtedly have many
original ideas. Perhaps you can suggest
practical solutions to some of these prob-
lems and, by doing so, help both yourself
and your nation. If you have practical
suggestions, or if you would like a com-
plete list of problems, write to The Na-
tional Inventors Council, Department of
Commerce, Washington 25, D. C.

Buried Explosive Detector

A number of mine detectors have becn
developed and used in the past. Although
many of these have performed satisfac-
torily under ideal conditions, others have
failed to operate under specialized circum-
stances. When a mine detector fails to lo-
cate even one buried explosive in a field,
that one error may result in the loss of
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several lives or in the destruction of a
valuable piece of equipment. In the past,
a number of techniques have been used, in-
cluding both high- and low-frequency radio
waves. It may be that an entirely new
approach is needed, possibly one using
ultrasonic vibrations. Regardless of the
technique used, it should be one which
will set off the explosive only at a safe
distance from the operator.

Radio-Proof Electric Blasting Cap

Electric blasting caps must be used un-
der some conditions. Unfortunately, many
of the present-day blasting caps may be
accidentally set off by high-energy radio
signals. An inexpensive and efficient elec-
tric blasting cap which will not be set off
by powerful radio or radar signals is
needed.

Microwave Oscillator

If you're a ham operator, here's a good
problem. There is a need for a microwave
oscillator, suitable for both continuous-
wave and pulsed operation, with an out-
put of 1 kw. or more. A useful oscilla-
tor would be one that will deliver high
power signals at 1000 mc. and higher fre-
quencies. One that could deliver high
power at 3000 mc. and over would be
especially valuable. Most present-day
oscillators are incapable of delivering ex-
tremely high powers at microwave fre-
quencies for any period of time. However,
technical advances are continually being
made in this field. Therefore, if you have
a potential solution, be sure to check tech-
nical literature for the status of other
developments in order to avoid any dupli-
cation.

Recorder for High-Frequency Range

Some type of recorder is needed for re-
cording signals beyond the range of from
5 to 1000 mc. per second, with either im-

The recording of television programs on wire
or on tape is a most promising development.
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Three-dimensional radar displays would expedite handling of aircraft near air-

ports as well as improve coastal defenses.
be individually activated in a “tank”

mediate playback or long-time storage be-
fore playback. Wire recorders have not
vet been developed with this wide-frequen-
cy range. Tape recorders have been de-
veloped with frequency ranges adequate
for television work, but even these do not
encompass the range from 5 to 1000 mec.
Perhaps some type of “dielectric” recorder
will do th2 job.

Portable Power Source

There is a continuing need for an effi-
cient, compact electric power source for
both field and portable (mobile) work. At
the present time, storage and *“throw-
away” dry batteries are used extensively;
but both of these have disadvantages.
Storage batteries require frequent recharg-
ing and throw-away batteries require fre-
guent replacement. This constitutes a seri-
ous problem in front line locations. In addi-
tion, where a moderate to large amount
of power is required, the weight of a bat-
tery power source becomes excessive. Gaso-
line-driven generators are too noisy for
many app ications. The recently announced
solar and atomic batteries are still in the
experimental stage and are far from be-
ing suited to field applications at this time.
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Possibly miniature aircraft could
duplicating area under surveillance.

They are also fairly expensive and will
probably continue to be so for some time
in the future.

One possible solution might be a small
sealed gas turbine with an efficient muf-
fler and driving a small generator. Still
other solutions might be found in heat- or
light-powered electrical energy sources.

The problems of converting light and
heat energy into electrical energy have
been of long standing. Many experiments
have been conducted with self-generating
photocells, solar batteries, and similar de-
vices. However, most of the experimental
units for converting light into electrical
energy have been expensive and have
been incapable of delivering really large
amounts of power. Thermocouples and
pressure-type gas burners have been tried
as possible solutions for converting heat
into electrical energy but, again, a com-
pletely satisfactory solution has not been
found.

Regardless of the method used, essential
requirements are that the device be rea-
sonably efficient, foolproof, fairly light in
weight, of reasonably small size, and ex-
tremely sturdy in order to withstand the
rigors of field use under combat conditions.
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A completely new form of communication is
needed by the military. It could be an ultra-
sonic “carrier” wave. In this drawing, the
soldier is wsing a combination “microphone/

earphone” that is plugged into his ear

A device which generates electrical energy
from heat should be capable of using sev-
eral types of fuel, such as gasoline, diesel
oil, kerosene, and alcohol. Any device sug-
gested should operate efficiently under
varying atmospheric and humidity condi-
tions and over the temperature range from
—65° to +165° F.

Three-Dimensional Information Display

There is a need in the radar display field
for a means of presenting three-dimen-
sional information. Radar display units
are used to provide a “shadow map” of the
covered area, but these are flat and give
only two-dimensional information. A
“stereo”’ system in which two cathode-ray
tubes are employed is not adequate be-
cause it does not permit any degree of ac-
curacy in determining measurements in
the three dimensions. A truly three-dimen-
sional display would not only have wide
application in military work, but might
have wide commercial application in the
development of a three-dimensional tele-
vision system for home use.

Trajectory Indicator

One badly needed device is an indicator
to show accurately the path of a missile
with respect to target aircraft. Several
means may be used for indicating a trajec-
tory . . . photographic, radio, television, ra-
dar, or acoustic. However, for military use
the system employed should be accurate,
fairly easy to use, and capable of indicating
the closest approach of the missile to the
aircraft, as well as the trajectory. An in-
dicator is needed so that the paths of
missiles can be closely checked and im-
provements can be made in guided missile
design to insure greater accuracy. In many
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cases, it is difficult to tell exactly how
close an approach has been made to a
target aircraft unless a direct hit is made
which destroys both the experimental mis-
sile and the expensive target aircraft.

Underwater Target Detection

Some means, other than sonic, is needed
for determining the direction and range
of an underwater target, such as a sub-
marine. Most of the systems used today
depend on the transmission of sound vibra-
tions through the water for their opera-
tion. Attempts have been made to use
radio and radar-like devices under water
but, in general, these have not been too
successful. Even though present sonic sys-
tems are satisfactory for many applica-
tions, they do have some limitations. A
supplemental system is also desirable for
checking purposes.

Communication System

A revolutionary new method of trans-
mitting intelligence and information is
needed to supplement and to replace con-
ventional systems. Present systems, in
general, depend on electrical impulses or
signals sent over wires (telephone and tele-
graph), radiated waves (radio and televi-
sion) and sound waves, or light waves
(blinker). The Armed Forces would like
a system utilizing completely new con-
cepts. To develop such a system, it will
probably be necessary for the inventor to
work out a completely new approach utiliz-
ing new principles. It may be that a system
utilizing an ultrasonic “carrier” wave will
offer some possibilities.

Destructive Ray

The Armed Forces have been looking for
a destructive ray for some time. Although
“disintegration rays” and ‘“death rays”
have been described frequently in science-
fiction, an entirely satisfactory method of
producing such rays has not yet been de-
veloped. Death rays would be of consider-
able value in augmenting present weapons,
such as mortars, guns, rockets, and flame
throwers. However, to be completely use-
ful, the ray should be ctapable of in-
flicting damage equal to or in excess of
that produced by conventional weapons of
similar size and range. It should be port-
able for field use, usable at distances of
at least 500 yards, not require excessive
power, and, of course, it should be prac-
tical. For example, there would be little
point in using a death ray which required
careful aiming in order to kill an enemy
soldier in the open at 500 yards. A rifle
bullet would do the same job and would
be a lot cheaper. Several types of “death

(Continued on page 122)
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Mylar-Encased Battery

THE TINY “wafer cell” battery shown at
the right was developed by the Burgess Bat-
tery Company to simplify construction of
high-powered dry batteries. The cell can
be made entirely by machine—thus offering
a major step towards automation in bat-
tery manufacture. It is sealed in a super-
thin Mylar pliofilm envelope. Stacking 13
such cells and wrapping the “sandwich’” in
Mylar produces a battery with an output
of 22% volts. This is an increase of about
30% in battery life and power over earlier
styles using carbon center rods. The new
battery consists of a sandwich of artificial
manganese dioxide mix between tiny discs
of flat zinc and earbon.

Pocket-Size Ampilifier Clips to Telephone Receiver

A NEW 3-0UNCE telephone amplifier powered by
dime-sized batteries is now available for those
who use a telephone in noisy locations and for
the hard-of-hearing. The amplifier clips over the
common telephone receiver. Produced by Remler
Company, the unit is self-contained. Batteries
are claimed to last several months. The tele-
phone amplifier picks -up the conversation by
magnetic induction. Volume is adjusted while in
use; unit shuts off when removed from phone.

semi

Solar Battery Operates Radio

A DEVELOPMENTAL transistor radio that
derives its power from the sun has been
announced by the Admiral Corporation.
Utilizing printed circuits, transistors, and
a solar battery, this radio could conceiva-
bly last a lifetime. Eight transistors are
employed in place of tubes to insure sensi-
tivity equal to an average home radio re-
ceiver. The solar battery consists of seven
silicon cells mounted along the top of the
receiver case. This battery is used to re-
charge a standby battery which operates
the receiver on cloudy days. Actually, the
sun is not necessary to operate the solar
battery, since the silicon cells can be acti-
vated equally well by a heat lamp or by an
ordinary 100-watt light bulb.




Expert care, precision equipment,

and a dust-free atmosphere are required in making TV camera tubes

Above, fragile section of glass
bubble—about .0001-inch thick
—is carefully placed on metal
ring. It is then sealed to
ring in oven to form delicate
"target’” of an image orthicon.

Right, precizion welding opera-
tion joins a 500-wire mesh
to the metal ring. The glass
bubble, ring, and wire mesh as-
sembly form a critical part of
the finished TV camera tube.
Mesh cannot touch glass bub-
ble, but must remain spaced
from it at .002-inch distance.
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ACTORY PRODUCTION of image or-
thicons — the all-important television
camera tube—is under way in ultra-mod-
ern facilities at the General Electric plant,
Schenectady, N. Y. Technicians work in
nylon clothes and use hospital-clean glass
lathes and punch presses, as well as a va-
riety of electrochemical equipment, all be-
hind sealed doors in air-filtered rooms.
This million-dollar investment in camera
tube manufacturing involves the assembly
of 256 parts to make a single tube. The
operation requires exgeptionally high dust
and lint control standards. In addition, it
calls for handicraft skills comparable to
those used by artisans of centuries past. '
Heart of the image orthicon is the ‘“‘tar-
get and mesh assembly.” Difficult to make
and install, it consists of a perfect copper
mesh of 500 wires to the inch. This mesh
must be spaced two-thousandths of an inch

POPULAR ELECTRONICS



Left, technician receives the glass target and
wire mesh assembly after every speck of dust
has been removed. Below, the assembly is in-
serted into the glass tube which eventually be-
comes the image orthicon. Technician tightens
setscrews to hold target in correct position.

from a delicate glass membrane. The mem-
brane, or “target,” must be between one-
tenth and two-tenths of a thousandth of an
inch thick.

The entire assembly is then inserted
into the 13” stem of the tube and fastened
in place with screwdrivers that are 18"
long. This must be accomplished without
either breaking the glass or permitting even
the tiniest speck of dust to enter the tube.

Despite the critical nature of this assem-
bly, the General Electric Company is man-
aging tc produce the tubes in quantity. In
addition, G. E. is looking forward to mass
production of the less expensive—and less
critical—vidicon camera tubes. Expected
to be employed in large gquantities as closed
circuit television develops in the next five
years, their use is anticipated in military,
industrial, commercial, administrative, and
home applications.

Assembly In Progress

PLEASE DO NOT
OPEN THIS DOOR

The critical nature of the work is suggested by
signs on the door. A sneeze, cough, or unsteady
nerves here could cost up to a thousand dollars
as technician finishes assembly of camera tube.

Above view of the target is what the assembler sees as she
works with thin, 18-inch offset screwdriver fastening the tar-
get assembly in place within the glass tube. One slip of the
screwdriver could shatter the glass membrane, rendering the
tube useless. A speck of dust might not show up until the
tube was completed, which would be too late to save the tube.
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HEFTS OF TRUCK CARGOES are be-

ing literally shrieked out of existence
with the aid of improved electric alarm
systems. Design and circuitry of these de-
vices, first used in 1931, have kept pace
with the expanding trucking industry and
an accompanying increase in truck cargo
thefts, particularly unattended vehicles.

Use of a shock technique is the basic
idea behind such alarm systems—not the
electrical kind of shock that shoots thou-
sands of volts through the hody, but the
audio kind that raises a cyclone of scream-
ing decibels in the air. A truck fitted with
this type of alarm will-—when tampered
with—emit a frightening siren-wail. Be-
tween the unnerving effect it has on the
thief, and the obvious warning it sounds
in the area, this alarm technique is cred-
ited with reducing or eliminating cargo
thefts wherever used. As designed, manu-
factured, installed, and serviced by Babaco
Alarm Systems, Inc., 723 Washington St.,
New York 14, N. Y., such systems presently
act as guardians of truck cargoes valued
at fifty billion dollars a year.

"Balanced Circuit" Principle

Practically foolproof, the basic system
utilizes the principle of a “balanced cir-
cuit.” A certain amount of current is per-
mitted to flow through a set of control re-
lays. Decreasing or increasing this current
creates an “unbalance,” and the relay ar-
matures are activated. Once activated, the
armatures set off a ‘chain reaction” of
other relays, self-locking devices, and the
alarm siren itself. Unbalance occurs im-
mediately when the vehicle is subjected to
any unauthorized movement or tampering.
Devices sensitive to pressure, vibration,
movement, cutting of wires, etc., flash a
signal to a set of control relays (the
“brain”), and the alarm sequence is on.
Once activated, nothing can stop the alarm
except action by someone using the correct
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"Brain"

Alarm box is mounted along-
side dashboard. Driver sets
alarm by turning key to cor-
rect position, then pushing
coded buttons below. Timing
device allows him a few
seconds to leave the cab.

combination of key and push-button
switching. A different combination is used
for each vehicle.

For example, one type of protection cir-
cuit uses a relay which is normally ener-
gized. This means that the circuit is “bal-
anced’’ so long as a fixed amount of current
flows through the relay’s coil to attract its
armature. Any decrease in the current will
release the armature to provide new con-
tacts which connect the alarm circuit. The
decrease in current could result from tam-
pering with—or cutting—the lines.

On the other hand, a relay may be con-
nected to respond to an increase in current.
An increase or “overload” could result
from short circuits, or attempts to bypass
critical networks wired into the system, or
vibration actuating the delicately poised
contacts of hidden “sensing devices.”

Each system is powered by a special bat-
tery sealed inside a miniature vault. Spe-
cial keys and combination switches assure
against tampering with the power source.

Ingenious Systems Possible

Applying these basic principles, and us-
ing relays and other components designed
to their own specifications, Babaco techni-
cians can wire any unsuspected portion of
the truck, including top, sides, and bottom.
One system was wired to activate a relay
which keyed a c.w. transmitter. When trig-
gered, the transmitter sent out a tone of a
certain frequency. This tone, received at a
remote listening station, alerted authorities
to the situation.

It would seem, at first glance, that such
a method of foiling thefts would be least
effective on the open road, in country areas.
Actually, that is not a very important con-
sideration, inasmuch as 95% of all truck
cargo thefts occur within city limits. Rea-
sons for this surprising news are: it is
easier to dispose of a cargo in the city; a
truck is less apt to appear conspicuous in
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Cargoes

Vehicles shriek for help

and can’'t be moved if

To enter cab alter alarm has been set, the
driver must shut off the alarm system. A
special key is used; otherwise opening of
door would release push button set in jamb
and turn on siren. Even if a thief managed
to enter the cab, a “parker” device would
disable engine, and truck would not move.

an area of normally heavy traffic; and the

i open highway is subject to fast police ac-
tion in the form of radio calls, pursuit, and
roadblocks. In any event, no losses at
all have been reported from trucks using
the Babaco alarms.

Special Features

These systems include refinements that Infricate mechanism of alarm’s “brain” i

mark advances over the original systems
used 25 years ago. A special ‘“seal load” de-
vice is available that seals the cargo com-
partment beyond the driver’s control. Any
unauthorized attempt to open the cargo
doors will set off the alarm. Another new
feature is the “parker” device which acti-
vates the siren if any attempt is made to
open the cargo doors or to move or tow
away the trailer section. The *parker”
operates even when the trailer is detached
from the cab of the truck.

Front page news was made recently when
thieves tried to break into a truck carrying
$20,000 in cash, toll receipts from the Tri-
borough Bridge and Tunnel Authority in
New York City. When the thugs ordered
the driver to open the cargo door, which
was wired for alarm, the driver indicated
that he did not have the keys. The bandits
tried forcing the door and the Babaco alarm
went off. Not only did the siren shriek, but
the truck’'s engine became disabled. Frus-
trated and frightened, the thieves fled, leav-
ing truck and cargo intact.

Babaco alarm systems are leased, not
sold. The cost of installation and the first
year’'s service ranges from $60 to $225.
Annual service thereafter runs to about
one-half of the initial amount.
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shown above. Master key needed for cen-
ter lock is kept by truck owner. Driver car
ries key shown at right. Lock at top cam
be opened only by Babaco. Steel plating
guards system (belew). To make repairs.
or inspect equipment, fechnician uses spe-
cial heys, following prescribed ssquence.




ADIO has become so widely used, and so

essential for communication, that any
illegal operation or harmful interference
must be detected speedily and the violators
dealt with. More than 700,000 transmit-
ters are operated in this country, with
nearly 975,000 operator permits outstand-
ing. Ninety-eight per cent of the nation’s
homes contain broadcast receivers. Polic-
ing this busy radio activity is a 24-hour-a-
day job for FCC monitors. These typical
cases were reported by the FCC Field En-
gineering and Monitoring Bureau in con-
nection with its monitoring and investiga-
tive work.

An obliging dentist recently demon-
strated an electronic device to induce local
anesthesia for tooth extractions. However,
the spark-gap oscillator he used could be
heard in a mobile unit under power lines
about a mile and a half away. Moreover, a
neon bulb glowed brilliantly when held
within 18 inches of any part of the
patient, indicating radiation from the body.
Closer physical contact caused actual
sparks. All this convinced the dentist that
his equipment should be used in a shielded
room—whenever he can get patients to
try it.

In Kansas City, a 17-year-old radio en-
thusiast played phonograph records over
a home-built transmitter under the mis-
taken notion that they could be heard only

They even threw rocks
at the home of the ham.

“hilocycle

on his friend's receiver next door. He was
surprised to learn that the signals were
going much farther. After being told that
his transmissions might obliterate radio
messages used for safety purposes, he
agreed to abandon his “short-range broad-
casting” and direct his efforts toward ob-
taining an amateur license which would
enable him to talk with “hams” the world
over.

A young ‘“Marconi” in Ohio requested
permission to use an old-fashioned spark
coil. He explained that he knew it was un-
lawful to transmit by radio without a li-
cense and for that reason proposed a “wire-
less” instead of a “radio” station. He was
told that “wireless” is just another name
for “radio” and that spark coils, which
cause great interference, have not been au-
thorized for years.

While moored at a lumber pier at Long
Beach, Calif,, a cargo vessel caught fire.
The night watchman aboard ran to the
nearest shore telephone some distance away
only to find it out of order. However, the
driver of a passing radio-équipped taxicab
saw the blaze and reported it by radio to
his supervisor, who in turn summoned the
fire department. This action saved the fire
from spreading to the lumber, and the ship
is now back in service after relatively
minor repairs.

Despite the mushrooming of Television
Interference Committees under FCC aus-
pices to tackle broadcast reception prob-
lems at the local level, TV viewers in a
certain California community were not

. « @ neon bulb glowed brilliantly
when held close to the patient . . .
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Comedy and adventure—part of

a day's work for FCC monitors

convinced by the local TVI committee that
their interference was due to receiver
deficiency. They blamed their interference
on a local amateur station. They even
threw rocks at the home of the ham. But
peace was restored when an FCC engineer
explained at a subsequent neighborhood
meeting that filters connected to poorly
shielded TV receivers would overcome the
difficulty.

Investigated by FCC field men recently
was an alleged “electronic bug killer.” A
small box was supposed to emit a ray
which sc affected the antennae of the in-
sects that it would drive them away. The
demonstration indicated that there was no
release of energy, only of sound which was
calculated to annoy the bugs.

While monitoring for interference in
Portland. Oregon, an FCC mobile unit ob-
served a strange signal which was traced
to an apartment house. It was found

. . sound calculated to annoy the bugs . . .

to be due to a home-made short-wave re-
ceiver which had been discarded for two
years. Unknown to the owner, however,
the power cord was still plugged in with
the switch “on.” This combined fire and
interference hazard was promptly reme-
died, but the owner is still trying to
determine how much it cost him on his
electric bill.

As a practical joke, a licensed amateur
sent a ‘‘questionnaire’” to a prospective
ham, asking such questions as: “Are you
familiar with the penalty for violation of
FCC rules?” Phe startled recipient prompt-
ly filled it out and, assuming it was from
the FCC, mailed it to Washington, D.C. The
face of the jokester turned red when the
prank turned on him. Investigation re-
vealed that he had sold a transmitter to
his friend and the latter had gone on the
air without a license. Both were warned,
and the offender has now obtained a Novice
license.

. . . the driver of a passing radio-equipped taxicab saw the blaze and reported it . . .
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Human Factor in Computers

AN ELECTRONIC “BRAIN” Is only as clever
as the human brain that operates it. The
human brain must have a definite concept
of each problem whick the n:achine is re-
quired to solve. This fact svas emphasized
by Claus B. Ludwig of 1he Iaternational
Harvester Company to businessmen at-
tending the Second Arnual Computer Ap-
plications Symiposium at the Armour Re-
search Foundation.

However, computers relieve humans of
monctonous and time-censumirg computa-
tians, and do the job much faster. Ludwig
mentioned that a certain caloulation in-
volved 3000 addititons and subtractions,
4000 multiplications, 8GC divisions and 1000
logical decisions. All figur2s were in seven
or more digits. A desk calculator with a
human operator performead this task in
100 hours. An IBM 6041 took 12 hours, a
CPC did it in 4 hours, and an IBM 702
computer needed only 20 secands.

. paper,
4 two or three thousandths of an inch to du-

Inductive Elevator Control

INDUCTIVELY CONTROLLED ELEVATORS have
been installed in four TV transmitting an-
tenna towers. Each of the towers is 1000
feet or more in height. They are located at
Detroit (WWJ-TV), Tulsa (KVOO-TV),
Miami (WGBS-TV), and Milwaukeec
(WISN-TV). All installations were made
by the Union Switch & Signal Division of
the Westinghouse Air Brake Company. Ele-
vators within the TV towers permit work-
ers to tune the antennas and to inspect guy
wire anchoring carefully.

The new “TVL” inductive elevator has a
144-kc. transmitter in the car which sends

. two tones of different frequencies down a

special three-conductor cable. One tone
controls the ascent of the car, the other
controls the descent. Voltage required to
operate the transmitter in the elevator car
is supplied by batteries. The carrier cur-

- rent receiver is mounted at the base of the
- lower.

Experience has shown that wire
control normally used for elevators is un-

* safe and impractical due to the high winds.

Soundproof Autos?

MONES E. HAWLEY of the Radio Corpora-
tion of America has predicted that passen-
gers will be able to ride about in soundproof
automobiles and airplanes within a few
years. Basis of this announcement is the
development of an electronic sound ab-
sorber at the RCA laboratories in Camden,
N.J. The electronic sound absorber is a
device which consists of a microphone,
amplifier, and loudspeaker connected to
form a feedback loop. Noise picked up by
the microphone is “broadcast” by the loud-
speaker with a phase reversal to cancel
the “sound” of the noise in the vicinity of
the microphone. Scientists at RCA4 are
tackling this problem by first mounting the
microphone outside the carcap of a set of
headphones. Earcap insulation prevents the
microphone from picking up sounds com-
ing through the headphones while the feed-
hack loop cancels extraneous noise sur-
rounding the wearer.

Electronic Modeling
TIE GENTLEMAN at the left is Ernest H.

" Grebnau, a highly skilled violin-maker on

the staff of the Stanford Research Insti-
tute. His services have proven to he excep-
tionally useful to the Institute’'s Radio Sys-
tem Laboratories. Delicately carved scaled-
down models permit evaluation of antennas
and other radio equipment without costly
test flights. Using wood, metal, plastics and
Grebnau must meet tolerances of

plicate in miniature the surfaces of variou:
airplanes.
POPULAR ELECTRONICS



Santa Fe Railway’s
“’Super Chief” provides
its passengers with
popular and classical

music, radio programs

AILROADS no longer compete with air-
lines on a price basis. Instead, the air-
lines offer speed to the man in a hurry and
the railroads are selling comfort and relax-
ation to the man who can take a little
more time.

Since trains take longer than planes to
carry passengers over the same distances,
the airlines have less of a problem in the
way of preventing passenger boredom.
Many of the new trains have been equipped
with music distribution systems. Most con-
sist of a radio receiver with the sound
piped to all of the cars. This type of sys-
tem has limitations since the choice of
program is usually left up to a porter and
not to the passengers.

The sleek Santa Fe “Super Chief,”” one
of the world’s most luxurious trains, has
been equipped with a music distribution
system far more complex and satisfactory
than the wired sound systems in many de
luxe hotels. The tired business man tak-
ing the train can now sit in his private
room and enjoy popular music, classical
music, or a choice of two radio programs.

Each private room on the “Super Chief”
is provided with a built-in loudspeaker and
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Power amplifiers in individual ears increase
the low-level master signal to speaker level.
The radio receivers, magmetic reproducers and
main amplifiers are set up in the lounge car.
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push-button contral panel which permits
the occupant to sslect any of four pro-
grams. In addition, hz or she can push
a button to get “silence” and another to
hear train announcements.

To prevent annoying eothers in the same
car, the loudspeaker in each private room
becomes inoperative whenever the room
door is opened. Of course, each room has

Program selector switch located in
each room enables passenger to tune
in one of four different programs,
train announcements. or “silence.”

its own volume control. The fidelity of
sound reproduction is remarkably good.

Canned music is provided from magnetic
reproducers which run for three hours,
one delivering classics and the other “pop”
tunes. Each car is equipped with its own
bank of plug-in amplifiers which are fed
at low level from a train line. The radio
receivers, magnetic reproducers (which
rewind automatically) and main amplifiers
are located in a compartment in the lounge
car. The canned music is the most pop-
ular since radio reception is not always
satisfactory in the wide open spaces tra-
versed by the “Super Chief.”

Television has been considered for enter-
taining rail passengers but so far no one
has come up with all the right answers.
With conventional off-the-air pickup of
TV programs, the movement of the train
poses many problems concerning reflections
and antenna orientation. Train television
can be practical using a closed circuit sys-
tem with filmed programs. And when taped
TV programs become a commercial reality,
train TV will be even more feasible. 30—
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French R/C Train Sets Record

THE FRENCH RAILWAY electric locomotive
BB-9003 has established a new record for
radio-controlled devices by speeding down

2w dt

the track at 75 miles per hour. This engine
is the sister of the BB-9004 which now
holds the world speed record of 205 miles
per hour.

During the trial run of BB-9003, all oper-
ation was renwotely controlled through a
relay circuit operating on two meters. Or-
ders were transmitted to the locomotive
from a radio transmitter about halfway be-
tween the startinz and finishing points of
the run.
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Electronic Red Flag
THE 0DD-LOOKING DEVICE below is an “elec-
tronic red flag” recently introduced by the
Raytheon Mfg. Co. It is designed to be

mounted on small boats to make them
highly conspicuous to larger radar-equipped
vessels. Made of aluminum, the “flag” is
an octahedral reflector that can be opened
or stored like an umbrella. Sold for $14.95.

it is available from t{he Raytheon inarine
sales department in all larger coastal ports
and cities.

POPULAR ELECTRONICS



Transistorized

Light
Meter

- L
¢ W

Front-pcnel view of completed instru-
ment. R ght, close-up of photocell in place.

DEQJATE LIGHTING of the work-
bench or reading table can assist great-

ly in relieving eyestrain and fatigue. The eye
itself, because of its adaptability to widely
varying light intensity, is in general a
rather poor judge of proper illumination;
accurate measurements with a suitable
photomerer are much more desirable.

Recent improvements in transistors and
the advent of some newly marketed photo-
sensitive devices have made it possible to
design the photometer described on these
pages. When contrasted with commercially
available instruments, it offers these ad-
vantages:

(a) Ruggedness—the meter movement is
a 0-1 milliammeter rather than a delicate
microammeter.

(b) Easy reading—the use of a 4”-scale
milliammeter is desirable if space permits,

January, 1956

By HARVEY POLLACK

Use this
to check light intensity in

easily built meter

the home, office or workshop

since quick readings can be taken with very
little visual effort.

(¢) Low cost—both the photocell and the
transistor are now quite inexpensive, while
milliammeters are considerably less costly
than microammeters.

(d) Wide range—although calibrated for
0-50 foot-candles, a much greater sensitiv-
ity of movement is possible.

(e) Long battery life—the tiny B battery
is never called upon to deliver more than
about 100 microamperes, while the current
taken from the husky little 6-volt battery
seldom exceeds 1.0 milliampere. With this
current consumption, batteries may be ex-
pected to last out their normal shelf-lives
with normal usage.

Construction

Although a detailed constructional pro-
cedure is unnecessary since the circuit and
wiring are comparatively simple, it is
worthwhile to review certain features of
ithe instrument — especially if the reader
contemplates layout or size modifications.
In planning the purchase of parts, a 0-1 mil-
liammeter of any physical size may be used
if the builder is content to sacrifice a meas-
ure of easy readability for compactness
and portability. A 2%"” or smaller move-
ment will permit the construction of a tiny
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CALIBRATION

RI
150K
CRYSTAL
PHOTOCELL

_llall| Fo/,

22.5v.

B1—22.5-volt battery, RCA VS084 or equivalent

B2—6.0-volt battery, RCA V5068 or equivalent

M1—0-1 ma. meter, 414" tace, Simpson No. 29
or equivalent

R1-—150,000-0hm, I-watt resistor

R2—250,000-ohm carbon potentiometer, linear
taper (calibration)

R3—2000-ohm, Vy-watt resistor

R4—10,000-chm carbon potentiometer, linear
taper (zero set)

S1-—D.p.s.t. toggle switch

Vi-—-Type 2N107 p-n-p junction transistor or
equivalent

1—Crystal photocell, Clairex Type CL-1 or CL-2
(improved version of CL-1), Clairex Corp., 50
W. 26th St.. New York, N. Y.

I—Aluminum case, 7”7 x §” x 3", gray hammer-
tone finish

I—Polystyrene sheet, ¥’ thick, 4" x 6”

2—1V4" pointer knobs

Misc. machine screws, wire, solder lugs, rub-

ber grommets, etc.

Catalog price of parts, approx. $20.00

photometer—really pocket-size. It should be
realized, however, that this makes it more
difficult to calibrate as well as harder to
read.

The transistor and other small parts are
assembled on a sheet of 3/16” polystyrene.
This material—now available in small
sheets from any large distributor—is easy
to work, makes a neat finished job, and
provides good insulation. The plate is held
in place by the terminal nuts of the meter
movement, while the batteries are secured
to the polystyrene by spring clips fashioned
from chimney strap steel used for TV an-
tenna installations. If desired, commercial
battery clips may be obtained from large
supply houses.

Liberal use is made of solder lugs and
machine screws to hold the small compo-
nents down and, particularly, to avoid the
need for soldering to the transistor leads.
These wires are looped around the machine
secrews under the solder lugs before tighten-
ing into place, after the circuit leads have
been soldered to the lugs. The warnings
issued by transistor manufacturers relative
to overheating these units during soldering
call for extreme caution!

If the panel layout is changed, the photo-

Left, schematic diagram and parts list.
Below, pictorial diagram of light meter.
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cell must be oriented so that light can reach
the tiny window at the end of the unit over
as wide an angle as possible.

Testing the Photometer

After the instrument has been completely
wired, cover the photocell with a light-tight
shield (the author used a Bakelite “wire-
nut”), rotate both potentiometer knobs
fully clcckwise, and snap the toggle switch
to the “on’’ position. The meter should
register a small deflection to the right. Ad-
just Rj. the *zero-set” control, until the
meter reads exactly zero. Now uncover the
photocell in the presence of a small amount
of light; the meter should show a positive
reading and, as the amount of light is in-
creased, should increase its reading. Adjust
the illumination by moving the unit closer
to or further from the light source until a
full-scale deflection is obtained, and then
slowly rotate the knob of R2—the calibra-
tion control—counterclockwise. The meter
needle should drop smoothly toward zero.

Restore the calibration control to the full
clockwise position. The reading should now
return to full-scale. When the photocell is
again cevered, the meter needle should
move back to zero. If consistent restora-
tions of former readings under identical
light corditions are not obtained, the tran-
sistor is probably faulty. Once these correct
reactions have been established, the builder
may proceed with the calibration.

Calibration

This i¢ an interesting procedure in itself.
Of course, a commercial photometer or
“foot-cardle meter’ enables the user to
calibrate simply by comparison, but in the
absence of such an instrument, the method
described below can provide accurate cali-
hrations with simple *“tools.”

First, cut a blank scale from a piece of

January, 1756

Left, underchassis view of completed
instrument. Above, comparison of
crystal photocell with paper match
gives an idea of small size of cell.

Distance from Lamp Meter
to Photacell Calibration
Feet Inches Foot-candles
0 | 9.6 50
0 10.1 l 45
0 \ 10.8 40
0 114 | 35
1 04 30
1 15 25
1 3.7 I 20
1 | 55 | 15
1 | 95 | 10
2 6.2 | 5

Table 1. Distances to use in calibrat-
ing the meter with standard lamp.

Location Foot-candles
|  Recommended

Halls I 8-15
Reading room ‘ 20-35
Assembly benches 25-50
Clerical desks | 20-30
Fine handwork on

light objects l 40-60
Fine handwork on

dark objects ‘ 70-100

Table 2. Recommended light intensity
for various locations and activities.

thin white cardboard having a good glossy
surface, and cement to the original meter
face with rubber-base adhesive. Obtain a
6-volt, double-filament automobile head-
lamp rated at 32 candlepower per filament
in an auto supply store. Either a storage
battery or a 6.3-volt, 6-amp. filament trans-
former will light it to its correct intensity.
Provide a clear stretch on the workbench
which will permit moving the light source
(Continued on page 123)
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HETHER you're an experienced ex-

perimenter or a beginner, you'll enJoy
bu:ldmg this guitar amplifier. If you’re an
“old hand,” you’ll appreciate the straight-
forward simplicity of the circuit design and
the lack of frills that make a circuit diffi-
cult to wire and to trouble-shoot. If you’re
a beginner who has “cut his eyeteeth” on
a crystal receiver or a simple one-tube
project, you'll find this three-tube amplifier
advanced enough to challenge your inter-
est, yet, at the same time, simple enough
to insure success.

Although originally designed for use as a
simple guitar amplifier, the unit can be
used as a low-cost phonograph amplifier,
with a microphone as an inexpensive p.a.
system, or as a general-purpose test ampli-
fier in the lab.

Components required are specified in
the parts list. All parts are standard and
should be readily available at a radio parts
distributor or from one of the large mail
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Simplicity of circuit design
and all standard components
make this handy three-tube

amplifier unit easy to build

By LUIS VICENS

order supply houses advertising in this
magazine.

The chassis layout (Figs. 2 and 3) serves
as a guide. Over-all dimensions and exact
layout are not critical and modifications
can be made to suit individual require-
ments. Don’t crowd the rectifier and power
output tubes too close to the electrolytic
filter capacitor; excessive heat may dam-
age this component. Locate the input jack
J1, gain control R1 and amplifier tubes in
such a way that short, direct leads are used
in all circuits. And, finally, make sure that
the over-all dimensions are not too large
for the cabinet.

Construction Details

The chassis used in the model was bent
from a flat sheet of aluminum, but a stand-
ard commercial chassis will serve as well.
When the chassis is completed, mount all
chassis parts except the filter capacitor,
using small machine screws and hex nuts.

POPULAR ELECTRONICS



Guitar Amplifier

To mount the filter capacitor, first mount
either the metal or the fiber mounting
plate on the chassis, using machine screws,
lack washers and nuts. Both types of mount-
ing plates are furnished with the capacitor.
Choose the metal plate if the chassis is to
serve as “ground,” the fiber plate if a
“foating ground” is to be used. With the
mounting plate in place, hold the capacitor
against the plate so that the small mount-
ing lugs project through the proper holes;
give each lug a 45° twist, using a pair of
pliers. The mounting lugs also serve as the
B— connection to the capacitor.

A wall speaker baffle serves as a cabinet.
It is modified by adding four rubber feet to
its broader base and mounting a kitchen
cabinet drawer pull on top to serve as a
handle. Drawer pulls may be obtained at
a hardware store. The loudspeaker and out-
put transformer are mounted in this cabi-
nat. Use ornamental head machine screws
when mounting the speaker.

A piece of perforated Reynolds ‘‘do-it-
yourself” aluminum serves as a ventilated
back ~over. This new aluminum alloy is
available at most hardware stores and the
sheet stock, from which the back cover of
the model was made, is soft enough to be
cut with ordinary household shears. Special
sheet metal shears are not needed. Several

srforated designs are available.

= (SEE TEXT)
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Cl —25-;Ad -
pacitor
C2— 005-ufd. disc ceramic capacnox J
4$(;3 C4, CS—Triple-unit elec. capacitor; 20,.80,

40 ufd. @ 150 volts (Sangamo PLT-7385)} :
CHI—Filter choke, 7 hy. @ 50 ma. (Stancor
C-1707) ‘ :

J1—Closed circuit phone jack
. PCl—Printed circuit plate {Erie 1408- 02)
R1-500,000-ohm carbon potentiometer, audfo ]
_taper volume control s
: R2--470,000-ohm, Ye-watt carbon resistor
R3—10,000-ohm, Yewatt carbon resistor
R4—150-0hm, l-watt carbon resistor
RS5—22,000-chm, Yzwatt carbon resistor
R6-—150-ohm, 10-watt wire-wound resistor.
Si—8.p.s.t: toggle awiich {power)}
- T1—Audio output ansformer, 2000 ohms to 4
ohm voice coil (Stancor A-3876) :
1—8” to 10" PM loudspeaker, 3.2-ohm voice coxl
V1—12AT7 tube
V2—-50B5 tube
- V3--35W4 tube
1—Small aluminum chassis A(about 6"”x 4"x11/g”)
1-—Polarized plug for line cord f
1—Wall speaker baffle p
~ 1—Knob
2--7-pin miniature tube sockets
- 1--9-pin miniature tube socket
l—Line cord
4—Rubber grommets
4 - Rubber feet with screws
1—Kitchen cabinet handle
1-—Sheet of perforated metal (abOut 8 sq.)
1-—Contact mlcrophone with cable and plug
Misc. wire, solder, machine screws. ‘nuts, hcxd— .
ware, terminal -mps, etc

25.volt tubular eJectronliq ca-

TS

=]

L aarrrgin b E

Fig. 1. Schematic dmgmq add

2K 1/2W.

"6
1500 10W.
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Fig. 2. Above-chassis
view of amplifier (at
left). Some parts are
mounted butnot wired.

Fig. 3. Below-chassis
view of the wired unit.
Parts are identified.

Only a few general precautions need be
observed when wiring the amplifier. Care-
fully follow both the schematic and pic-
torial wiring diagrams, checking one dia-
gram against the other as the wiring pro-
ceeds. Keep all signal lecads as short and
direct as possible. Insulate bare leads with
spaghetti tubing. Don’t bend the leads of
the printed circuit plate too sharply as
they may break off close to the plate.

Referring to the schematic diagram, note
that one side of the power line serves as
the B— lead and connects to circuit
“ground.” This ground connection may be
made to the chassis, provided a polarized
line plug is used, and the grounded side of
the line connects to the wider prong.

If it is impossible to obtain a commercial
polarized line plug, make one by soldering
a small piece of wire around the edge of
one prong of a standard plug. A small
paper clip will furnish a preformed wire
for this purpose. See Fig. 4.
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To use a standard line plug without mod-
ification, wire the circuit for a “floating
ground” and avoid accidental shocks. To in-
stall a “floating ground,” use the fiber
plate when mounting the electrolytic filter
capacitor (to insulate its shell from the
chassis), and insulating washers when
mounting the input jack Jz, making all
“ground” connections to an insulated ter-
minal. Connect this terminal to the chassis
proper through a 1-megohm carbon re-
sistor, bypassed by a .01-pfd., 400-volt
paper capacitor.

It should be noted that the microphone
cable shield will be connected directly to
one side of the line in this arrangement,
which can present a severe shock hazard.
Therefore, use of a standard line plug is
not recommended.

Several modifications in the basic circuit
are possible to meet the needs of the indi-
vidual builder. For example, the printed
circuit plate may be replaced by individual
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components. The heater dropping resistor
may be replaced by a line cord resistor or
a ballast tube having the proper resistance.

The toggle switch used as a power
switch may be replaced by a volume con-
trol type switch mounted on the gain con-
trol if care is taken to keep the a.c. leads
away from the signal circuits. And the
gain control itself may be replaced by a
different unit. Although a 500,000-ohm con-
trol was used in the model, any value {rom
100,000 ohms to as high as 2 megohms may
be uscd.

If desired, the PM loudspeaker may be
replaced by an electromagnetic speaker,
with the field coil connected as a filter
choke in place of CH1. Coil resistance
shoulé be in the neighborhood of 500 ohms.

How it Works

The guitar amplifier consists of a two-
stage triode voltage amplifier (12ATT)
driving a beam power audio output stage
(50B5), with d.c. operating power supplied
from a conventional half-wave rectifier
(35W4).

In eperation, signals supplied by a mi-
crophone through input jack J1 are applied
across gain control R1, with the setting of
this control determining what portion of
{he total available signal is applied to the
grid of the first amplifier stage, half of a
12AT7 dual-triode tube. Bias for the first
stage is supplied by cathode resistor R3,
bypassed by capacitor C1.

The amplified audio signal appearing
across plate load resistor R2 is coupled
through a .005-xfd. capacitor to the grid of

Januany, 1956

Shown at left is the amplifier betore
it is mounted in its case. Perforated
"do-it-yoursell” aluminum serves as a
ventilated back cover. Below is a
rear view of the completed amplifier.

TN AN
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Fig. 4. How to make a polarized plug
out of a conventional plug. See text.

the second amplifier stage, the last half of
the 12AT7 tube. The small capacitor is part
of a printed circuit plate (PC1) which also
includes the grid resistor for the second
stage (6.8 meg.), the plate resistor for the
second stage (470,000 ohms), the coupling
capacitor to the output stage (.005 pfd.),
and the grid resistor of the output stage
(470,000 ohms). Three additional capaci-
tors are included on the commercial print-
ed circuit plate and are shown in the sche-
matic diagram, but are not essential to the
operation of the circuit. Contact bias,
supplied by the large (6.8-meg.) grid re-
sistor, is used on the second stage.

The amplified audio signal appearing
across the plate load resistor of the second
stage is coupled through a .005-ufd. capaci-
{or to grid of power output stage V2.

Capacitor C2 acts to bypass high-fre-
quency signals and thus to reduce the ef-
fects of whatever harmonic distortion may
he present in the power amplifier. Trans-
former T1 serves to matich the high plate
impedance to the low voice coil impedance
of the PM loudspeaker.

Power to operate the amplifier is sup-
plied by a half-wave rectifier (35W4) and
a conventional “brute-force” pi-type filter
network consisting of filter choke CHI and
clectrolytic filter capacitors C4 and C5. Ad-
ditional filtering for the voltage amplifier
stages is provided by an RC filter consist-
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Pictorial diagram of the guitar amplifier shows how components are connected together.

ing of R5 and C3, another electrolytic ca-
pacitor.

The heaters are connected in series,
with resistor R6 added to permit operation
on full line voltage. Switch SI serves as
the power switch, with a polarized plug in-
suring that proper power line connection
is always made.

Using the Amplifier
The amplifier is complete in itself. Just
plug it into a wall receptacle, turn it on,

and allow a few minutes warm-up. Only
one accessory is required . . . a standard
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“contact” microphone. This is mounted on
the guitar (or other musical instrument)
and plugged into jack JI of the amplifier.
Gain control RZ may be set at the desired
level by adjusting the control while playing
a few bars on the instrument.

Don’t try to set the gain control at too
high a level or there may be a squealing
or whistling sound after each note. In
most cases, the amplifier should be set
slightly in front of and to one side of the
musician, but the exact location for best
results will depend on individual room or
auditorium acoustics. 30—
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Complete receiver (right) is
shown ccnnected to loudspeaker
(left) for normal operation.

By FRANK H. TOOKER

Building a “Regenode™ Receiver

OSTON'! ProvIDENCE! HARTFORD! BALTI-

More! WasHINGTON, D. C.! Broadcast
stations in these and many more cities now
come in at normal speaker volume at the
author’s home in South Jersey during day-
light hcurs! And they all come in with an
antenna no more than 20 feet long and
only six feet above ground.

What is the secret of this outstanding
performance? It is the result of a new
concept in regenerative receiver design.
The term “regenode” is coined from the
circuit which, using modern techniques,
is regenerative and cathode-coupled. This
circuit, plus the use of an extremely high-
@ coil, and modern, highly sensitive, high-
gain television type tubes, has resulted in
a receiver of such performance that it will
hoth please and amaze. The circuit is
simple, straightforward, and easy to get
going. Anyone who can read a wiring dia-
gram and use a soldering iron can build
the “Regenode.”

The “Ferri-tenna” used at LI in the wir-
ing diagram, Fig. 1, does a lot for the
“Regenode.” It is a coil especially de-
signed to have a very high @—ie, its
radio-frequency losses are low. To utilize
the capabilities of LI to the greatest ex-
tent, it must be connected into a circuit
which will not lower its @. A conventional
regenerative circuit does not meet this re-
quirement, because the bias rectification

January, 1956

Wide reception and exceptional
performance will result if you
build this

and cathode-coupled circuit

novel regenerative

process consumes power—and when power
is taken from a tuned circuit, its @—or
quality factor—is reduced.

To reduce loading of the tuned circuit,
L1-C2-C3, the "“Regenode” uses what is
termed a cathode follower, which is shown
as V1A in the wiring diagram. The two
most important qualities of a properly de-
signed cathode follower are: (1) extremely
light loading of the circuit to which its
input (grid circuit) is connected, and (2)
very low impedance output (at the cath-
ode) from which a certain amount of power
may be drawn without disturbing the input
circuit. Thus, the input circuit (control
grid, pin 2) of the regenerative detector,
V1B, is connected, through a capacitor, C5,
to the low impedance cathode (pin 8) of
the cathode follower, V14. The high-@
tuned circuit is connected to the grid
{pin 9) of the cathode follower where it
will not be adversely affected by the action
of the detector.

51



Regeneration is accomplished in the
“Regenode” by feeding back energy from
the screen grid (pin 3) of the detector,
V1B, through L2 into L1. The amount of
regeneration is determined by the setting
of the feedback control, R6, which varies
the voltage applied to the screen of the
detector. The more the control is ad-
vanced, the greater the regeneration, un-
til finally a point is reached where the de-
tector breaks into oscillation. Oscillation
is evidenced by a whistle or squeal in the
headphones or speaker when the receiver
is tuned to a broadcast station. The “Rege-
node” goes into and out of oscillation very
easily. There is no “plop” or “thump” at
the point of oscillation heard in many cir-
cuits. Hand capacity effects (detuning

a7

caused just by moving the hand near the
dial or chassis) are non-existent in the
"“Regenode.”

Very low voltages are used with the
detector. Normal weak-signal (maximum
regeneration) screen potential is ahout 12
volts and plate potential is around 50 volts.
It’s unnecessary to measure these voltages
while building or adjusting the “Regenode.”
These values are given merely for the
benefit of those who have the facilities to
check them—especially those who may
want to adapt the “Regenode” principle to
other applications.

Construction and Adjustment

Location of parts and the wiring in this
little broadcast receiver are not especially

Cl1—25-uutd. midget variable capacitor (an in-
sulafed coupling extender should be used be-
tween the shait and the knob)

C2—365-uutd. variable capacitor

C3—35-uuid. midget variable capacitor

C4, C8—0.01-uld. ceramic capacitor

C5—47-uutd. ceramic capacitor

C6—0.001-ufd. ceramic capacitor

C7—150-uufd. ceramic capacitor

C9—0.002-utd. ceramic capacitor

Cl10, Cl13—0.02-u1d. ceramic capacitor

Cll, Cl2—30/30 uid., 150-volt electrolytic ca-
pacitor, dual unit, Sprague TVL-2422 or
equivalent (two 25-ufd., 25-volt units may be
used instead)

J]1—Open-circuit phone jack

L1—"Ferri-tenna’ or “'Vari-loopstick” or equiv-
alent

L2-—Tickler coil (see text for details)

R1-—4700-ohm, Ys-watt carbon resistor

R2-—33,000-ohm, Y5-watt carbon resistor

R3, R4—1 megohm, V-wait carbon resistor

R5470,000-ohm, s-watt carbon resistor

R6--250,000-ohm potentiometer

Fig. 1. Schematic wiring diagram, together with parts list.

R7—390.000-0hm, l4-watt carbon resistor

R8-—1200-ohm, Vs-walt carbon resistor

R9, R10, R12—100.000-ohm, Vs-watt carbon re-
sistor

R11—2200-ohm, l4-watt carbon resistor

RFC1—2.5-mhy. radio-frequency choke, Na-
tional R-50 or equivalent

V1—Type 6U8 tube

V2--Type 12AX7 tube

2—9-pin Vector miniature sockels, or equiva-
lent

I-—Noval shield base and shield

3—Knobs

1—Vernier tuning dial

I—Scrap aluminum strip for vernier dial

l—Antenna post

l—Insulated coupling and extender (for Cl)

l—3-terminal strip, heavy duty

1—Chassis, 6” x6” x 212" (a standard 5" x 7"
x 3” chassis may be used if desired)

Misc. machine screws, nuts, ground lugs, de-
cals for lettering (if desired), wire, solder

Catalog price of parts, approx. $18.00
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Top. bottom and rear views of the broadcast receiver.
wide-open construction shown here is not specifically required.

critical if large metallic objects are kept
about 2" away from L1. Keep all leads as
short as possible; keep grid leads away
from plate leads, especially in the ampli-
fier, and both away from the heater leads.
The author used Vector sockets to accom-
modate the various small parts around
each stage; however, the more conven-
tional sockets, plus tie points, may be used
instead.

Coil L1, as purchased, has about a foot
of wire wrapped loosely around the form
just below the coil proper. Remove this
piece of wire and mark carefully the coil
terminal to which one end of it is con-
nected, as this is the terminal that should
be wired to the stator plates of C1, Cg2, C3,
and pin 9 of the cathode follower, V1A.

Assemble and wire the receiver except
for the tickler coil, L2. To make the tickler,
wrap two layers of 14”-wide plastic tape
around the coil form below L1. Put about
six turns of wire on the tickler. Use any
insulated, small-diameter wire, and close-
spaced turns; wind the coil in a counter-
clockwise direction, with the first turn
toward the chassis, and the sixth turn to-
ward L1, and spaced about %" below L.
Secure the turns to the form with a cou-
ple of small strips of the plastic tape.

Leaving the tickler coil leads free, con-
nect the lead of resistor R2, which would
normally go to the tickler, temporarily to
pin 3 of the detector. Connect a speaker,
power supply, and antenna to the receiver.
Advance the regeneration control, R6, to
about center position, and tune in a local
station near the center of the dial on the
main tuning capacitor, C2. The station
should come in clearly. If it is distorted,
try a shorter antenna or turn the plates
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of the antenna coupling capacitor, C1, for
less capacity, then retune to the station
with the trimmer, C3.

When the station is being received clear-
ly, turn Ré slowly back and forth to find
the point where reception is loudest. This
is the point of maximum detector sensitiv-
ity. Note the position of the dial pointer on
the control knob.

Turn off the power supply. Wire the
tickler coil into the circuit as shown in the
wiring diagram, Fig. 1, with the tickler
coil lead nearest the chassis connected to
pin 3 of the detector. Turn the set back
on again and, as the tubes warm up, a
loud squeal should be heard coming from
the speaker. Rotate R6 until the howl
ceases. Tune in a much weaker station
and rotate R6 until a whistle just be-
gins to be heard. This is the point of
oscillation in the detector. Note the posi-
tion of the pointer on R6—quite likely, it
will be considerably below the setting for
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Pictorial diagram of the “Regenode” shows how the various components are wired.

maximum detector sensitivity. If it is,
turn off the set, remove one turn from the
top of the tickler winding, and repeat the
check for the setting of the feedback con-
trol. Remove a second turn, if necessary—
or even a third turn—until the feedback
control setting for the beginning of oscil-
lation coincides with the previously located
point of maximum detector sensitivity,
when the tuning capacitor, C2, is set to a
weak station about mid-scale. The setting
of R6 will advance as each turn is removed
from the tickler. The author’s “Regenode”
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operates best with four turns on the tickler.

After the tickler turns are adjusted, the
core in the “Ferri-tenna” may be turned in
or out slightly to make the receiver cover
the standard broadcast band.

Using the Receiver

When receiving strong, local stations, it
is necessary to reduce regeneration (R6)
to avoid overloading the detector. Over-
loading produces severe distortion and is
easily recognized.

(Continued on page 125)
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0SS A COIN 100 times; will you get 50
heads and 50 tails? No, say careful
investigators of the subject; the most likely
result is a few more heads than tails, at
least with the most common U. S. coins.
Don't blame the people at the Mint; they
don’t try to make the coins perfectly bal-
anced.

There are times, though, when we may
want a perfectly balanced coin—to decide
whether to play golf when it looks like
rain but the Weather Bureau says ‘“fair,”
or for some other scientific purpose. Elec-
tronics can provide the answer: an equiva-
lent of coin tossing, with an instrument
which can be adjusted to simulate a bal-
anced coin.

The “‘electronic coin” shown in the pho-
tographs has two neon lamps and a push

.button. When power is applied, both “lamps
glow. When the button is pressed, orne goes
out.

Actually, when the two lamps appear to
be glowing at the same time, they are
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flashing alternately. The flashing rate is
so high that each appears to be on con-
tinuously. Pressing the switch button stops
the alternation, leaving on the lamp which
happens to be glowing at the time.

The circuit can be adjusted so that both
lamps glow for equal lengths of time; then,
when the button is pressed, one is as likely
as the other to be burning. With the lamps
marked “heads” and “tails,” pressing the
button simulates tossing a balanced coin.

How [t Works

Some of our more scientific-minded read-
ers may be interested in the functioning of
this device. Those who just want to make
and use it can skip the next few para-
graphs. The schematic diagram shows that
the circuit used is relatively simple. How-
ever, it is one which is usually not explained

in standard textbooks. The neon lamps
NE1 and NEZ2, potentiometer RI1, and
capacitor C1 form the oscillator. Capacitor
C2, selenium rectifier SR1, and resistor F3
constitute a standard half-wave power sup-
ply. Neglect resistor R2 and consider the
circuit as it would be with the arm of R1I
connected directly to the power supply. The
letters A and B on the schematic diagram
designate the two parts of potentiometer
R1 on either side of the arm.

When a small voltage is applied to a neon
lamp, the gas will not he ionized and very
little current will flow. If the voltage is
increased gradually up to a certain critical
value (which depends upon the individual
lamp), the gas will ionize and much more
current will flow. The voltage now can be
reduced below the ionizing voltage and
ionization will be maintained once it has
begun. If the voltage is reduced below a
second critical value, however, the gas will
deionize. Normal operating voltage for the
lamp is somewhere between the ionizing
and deionizing voltages.

When power is first applied to the oscil-
lator circuit, the lamps are not ionized and
very little current flows. Therefore, there
is very little voltage drop across R14 and
R1B, and almost the entire supply voltage
is across lamps NE1 and NE2. All of the
current through NE1 flows through Ri14,
and all of the current through NEZ2 flows
through R1B; no current {lows to charge
capacitor C1.

The initial voltage across the lamps is
high enough to ionize the gas, but one lamp
will ionize before the other; there will be a
slight inequality between the two circuits,
even if they have been matched as care-
fully as possible. Assume that NEI is the
lamp which ionizes first. Current through
NE] and RIA increases, the voltage drop
across R1A increases, and the voltage
across NE1 drops to the operating value.

The change in voltage across NEI also
appears across NE2 and CI in series.

Schematic diagram of “elecironic
coin” circuit, with parts list at right.
+ - R3
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Cl1—.05-utd., 400-volt paper capacitor
C2—8.0-utd., 150-volt elec. capacitor
»TJEI, NE2—NES! neon lamp
Rl—I-meg. potentiometer, linear taper (with
screwdriver-slotted shatft)
R2—220,000-ohm, Vs-watt resistor
R3— 47-ohm, V2-watt resistor
SI-—Push-button switch, normally open
S2—S.p.s.t. toggle switch
"5R1--20-ma. selenium rectifier
1-—Line cord and plug
1—Gray aluminum channel-lock box, 5V4" x 3"
x 21" (ICA Type 28410)
2—-Neon pilot assemblies for NE-51 (Dialco Se-
ries 81410 or 95410)
1 4-lug terminal strip
1—2-lug terminal strip
1—Rubber grommet
Misc. machine screws, nuts, wire and solder
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