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only for those who really need them...

ublic safety agencies and certain other special zroups,
SI_I}DE}\ILY EVERYBODY COULD HAVE 2- NAY RADIO!

providing, of course, he could afford the bulk and cost
of-the equipment that was then available.

Yet in spite of the bulk and the cost, nearly two million
i Citizens Band transceivers have been purchased to date! A
tremendous demand has developed!

You can imagine what will happen now that compact, pro-
fessional-quality instruments like the CADRE ‘500’ and
the CADRE ‘100° are available! :

These CADRE units are built to the highest standards of

’ the electronics mdustry. by a company that has been long
established as a prime manufacturer of precision electronic
research equipment and computer assembliess. CADRE
transceivers are 100% transistorized —compact, lightweight
. engineered for unparalleled performance and reliability.

The CADRE 5-Watt Transceiver, at $199.95, for example.
for offices,-homes, cars, trucks, boats, aircraft, etc., measures a
mere 11 x 5 x 3, weighs less than 6 pounds! Nevertheless, it
offers 5 crystal-controlied transmit/receive channels (may be
used on all 22), and a range of 10 miles on land, 20 over water!

The CADRE 100-MW Transceiver, $124.95. fits into a shirt
pocket! Weighs 20 ounces. yet receives and transmits on any
of the 22 channels . . . efficiently. clearly . .. without annoy-
ing noise. A perfect “pocket telephone’!

i Chize and operatio was ra SHOP
L 3 N rmerlv«two-way radio hcemes were gmnted z)niy to
}

For the time being. it is unlikely that there will be enough
CADRE transceivers to meet all the demand. Obviously. our
dealers cannot restrict their sale to the fields of medicine.

agricul-ure, transportation. municipal serviczs. etc. How-
ever, since these CADRE units were engineered for profes
sinnal and serious commercial apphcatlons——and cost more
thmn or’linary CB transceivers—we believe that 1s “water finds
its own level.,” CADRE transceivers will, for “he maost part,
fimc their way into the hands of those who rea ly need them.

W rite jor comnlete information and detailed specifizations.

CADRE INDUSTRIES, CORP., Endicott, N.Y.

Prices appearing #w this advertisement nre suggested retail prices,
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NOW READY
The NEW NRI Home Study Course in

e

ELECTRONICS

PRINCIPLES — PRACTICES — MAINTENANCE

SPECIAL TRAINING
EQUIPMENT

No extra cost. In NRI Electronics train.
ing especially developed training kits
bring to life theory you learn in easy,
illustrated lessons. You get practical ex-
perience with Thyratron Tube circuits,
Multivibrators, Capacitors, Diodes, Tran-
sistors, Telemetry, Computer Circuits
and other basic circuits and components.

KIT 1 Get p_raclic.ﬂ experience
measuring vollngc. current,
building circuits.
KIT 2 Build d'Arsonval type Vac.
uum Tube Voltmeter. Test
power line {requencics. high audie. radio
frequency signals, resistances.
KIT 3 Practice with resistors. ca.
pacitors. coils, Work with
half.. full-wave. bridge, volitage doubler
and pi-type filter eircuits.
KIT 4 Build circuits with pentode
tubes, seleninm resistors.
transistors. Build oscillator, check signal
phase shift with oscilloscope,
KIT 5 Experiment with thyratren
tube circuits, Lissajous pat-
terns. Study hasic amplitude Jetector cir-
cuits. modulation. demodulation.
KIT 6 Get practical cxperience
with magnetic amplifiers,
learn to use modified Prony brake; deter.
mine motor torque. Use strobe disc to
measure motor spred.
KIT 7 Learn eflects of positive and
negative feedhacks (used in
analog computers). Practice varying po-
larizing voltage and illumination.
KIT 8 Experiment with multivibra.
tors used as timing genera-
tors in hinary counters, and as frequency
dividers. Learn to use blocking oscilla-
tors. thermisiors.
KIT 9 Praciical gxpprience in
telemetry circuits used in
carth satellites, remote control devices.
Work with basie circuits used in digita!
and analoeg compuicrs.
KIT 10 Assemble cireuits in elec-
trical and electro.mechani-
cal systems, make valuable practical
elecironic circuits.
MAIL COUPON—-New 64-Page Cata-
log pictures and describes Training
Kits, explains what you learn.

POPULAR ELECTRONICS Is publishol
i

1953). at 434 Wabazh Ave., Chi

January, 1961

NRI is America’s oldest, largest home
study Radio-Television-Electronics
school. For over 45 years NRI has been
training men without previous experi-
ence for success in Radio-Television
Servicing and Communications. Now,
expanded uses of Electronics in indus-
try, business and defensc are increasing
the demand for Electronic Technicians.
Four to seven Technicians are needed
for every enginecr. To meet this de-
mand NRI announces a complete, com-
prehensive course in ELECTRONICS

—Principles, Practices, Maintenance.

This training stresses basic fundamen-
tals because so many Electronic devices
are built around identical Electronic
principles. It is for beginners, or for
Technicians who wish to expand their
knowledge.

This is the
Electronic Age.
Electronice
Equipment is al-
ready heing used
to count, weigh,
control flow of
: liquids, solids,
gases. Control exposure in photog-
raphy. detect fumes, or fire. In-
spect at remote points. Supervise
traflic. Survey land arcas and ocean
contours. Search for oil, miles he-
neath the surface. Measure radia-
tion and control power levels in
atomic installations. Control air
traflic. Translate one language into
another. The MILITARY applica-
tions of Electronies. .. particularly
in space rockets and missiles, track-
ing devices, ete.. .. . probably equal
all of the uses above. Electronie
equipment is used to machine parts
through complex eycles. 1t is used
in business to process data, control
inventory, prepare payrolls, post,
calculate, and in
medicine for
electrodiag-
nosis. measure
body charaeter- |
istics, electro-
surgery. |

Job Counselors Recommend
Right today a career in Electronics offers

munthly by Zif-Davie Puhtishing Company. Willlam 8. Zir, ¢

5. g eaire 5, 111 Chicago. Illinuis

Department, Ottawa, Canada, as second-class matter. SUBSCRIPTION RATES: One year U.S. and
I*an-American Union Countries 54.50. all other foreign cuuntries, $5.00

Secoml.class nostage paid at

unlimited opportunity. Job Counselors
know the pay is high, jobs interesting.
advancement opportunities great. They ad-
vise ambitious. aggressive men who want
higher pay now and a better future: “For
an interesting career. get into Electronics.”
LLearn More to Earn More

Simply waiting and wishing for a better
job won't get you ahead. You have to de-
cide you want 10 succeed and you must act.
NRI ean provide the training you need
at home in spare time. No need to go away
to school. You don’t need a high school
diploma or previous Electronic experience.
This course is planned to meet the needs
of beginners. You work and train with
components and circuits you will meet
throughout your Electronics career. You
get especially developed training kits for
practical experience that make Electronics
easy, simiple 1o learn.

Oldest and Largest School
Training men to succeed. is the National
Radio Institute’s only business. The NRI
Diploma is respected and recognized. NRI
graduates are everywhere throughout U.S.
and Canada. Mail the coupon today. New,
FREE 61-page Catalog gives facis. oppor-
tunities ahout careers in Industrial and
Military Electronics, al=o shows what you
learn, facts about NRI's other courses in
Radio-Televizion Servicing and Radie-
Television Commuuications. Menthly pay-
ments available.
OLDEST & LARGESY wOME STVDY
“c'lonul adio
WASHINGTON 18, <.,

MAIL THIS COUPON NOW

RADHO.TV SCHOOL

nstitute

. ISTABLISHED 1914

| NATIONAL RADIO INSTITUTE

| Washington 16, D. C. VAD4A

! Send me full inlormation without cost or oblige.
| tion. No salesmen will call

| (Plesse print.)

: Name -

: Address

| City .. .. State .

I ACCRUMITED MEMD HATIOEAL NOME BTUSY COWaCIL

i

3 i the IRE
Authurized Dby P Office
£ EN 1 Canada $1.003
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“] Teach MATH
a Funny Way”

—says DR. AARON BAKST, distinguished mathematician and
lecturer at New York University.

An Amazing New Way To Master Every Phase
of Mathematics—The Key To a Better Job,
Higher Pay, Security In Today’s Technical Age

PARTIAL CONTENTS
of this 791-Page Book

Shert Turns in Lang Division

Fractions Without Denwminators

The Ganre of 999

Properties of Numbers

Repeated-Digit Baffers

The Other Side uf Zero

Secret Codes with Numbers

The Great Pyramid AMystery

Simple Calenlating Devices

A Home-Made Abacus

Muhiplication Made DPainless

Remember that Phone Number

The Nummber Magician's Secret

Algebra Magic

Why the Rich Get Richer

Arithhnetic Sequences for Rabbits

Logarithm Declares a Dividend

Streamlining Evervday
Computaiions

How to Figure the Odds

Uusqunaring the Square

The Triaugle—Servant and Master

Measuring Heights with a Mirror

The Secret of the Sphinx

Trig without Tables

Squashing the Rectangle

IHow o Wiap a Circle

Catting Corners From a Triangle

The Shortest Route on Earth

Cork-screw Geomelry

Muathemalies on the Ritle Range

Systems of Numeration

Number Giants

The Gogolplex

Sherlock Holmes Arithmetic

The Math-Minded Mother-in-Law

Algebra and Common Sense

How to Buy on Installments

Fun with Lady Luck

Passport for Geometric Figures

200 Men and an Ege

Math—Key to the Universe

Math and Magie

A WHOLE LIBRARY IN ONE
GIANT 791-PAGE VOLUME

January, 1961

R. BaksTs “funny way fo leach
math”™ cuts out the learning and
memorizing of rules and lormutas. Tn
791 Tascinating pages his book. Math-
emuatics: 1ts Magic und Mustery, uses
entertaining puzzles, games and tricks
o simplify and humanize math for
the average person.

Fven il you never finished high
school math. you'll find this book casv
to follow. It explains every hasic step
in mathematics: shows how 1o solve
all sorts of problems, from adding up
evervday bills to short-cut ways of
operaling giant electronic caleulaiors.
And even Einstein's theory of rela
tivity is explained so simply that any
layman can readily understand it.

Unsquaring the Square;
How to Figure the Odds;
The Great Pyramid Mystery;
The Game of 999

These and scores of other intriguing
solutions to problems (see partial
table ol contents at left) quickly
give you a good grasp of advanced
arithmetic, algebra, geometry, and
trigonometry.

You learn by doing, nol by study-
ing. And what vou do is made so ab-
sorhing that vou'll thoroughly enjov
each single “treasure hunt” episode

shipping cost, s paid.

RINT NAME. ..

CITY .. ... ...

Wil pay

D. VAN NOSTRAND COMPANY, INC., DEPT. 171,

120 ALEXANDER STREET, PRINCETON, N. J.
Please  send——tor  ten 3

MATILEMATICS: §TS MAGIC AND MA

either return the book or s b

per month for three months until the total price of $7.50,

days’ free ¢

ADDRESS. ... .

3 SAVE: Check here if you
all shipping costs.
(In Canarla: Address 25 Hollinger Huad, Toronta 16, €

Foreign and A.P.O.—plense send

50 with order. l

THE NEW YORK TIMES says
of Dr. Bakst’s method: “A rich
dish, well-stocked with parlor
tricks and ingenious problems
...a new trend toward the
humanization of mathematies.”

with this gifted mathematician and
writer.
Today’s Stress on Math

In todav's world of science, auto-
nution, engineering, and auwtomalic
computing. a good knowledge of all
phases of mathematics will help any-
one 1o advance himsell faster and
farther. In fact. it is an absolute es-
sential in manv fields. for reaching
the top positions.

Dr. Bakst's hook assures that yvour
new knowledge of math will be of
practical value 1o vou—hecanse he
applies its principles to home life, in-
surance, business, finance. scientific
and managerial problems.

SEND NO MONEY
Examine it FREE for 10 days

There is no need to send any money
now. The coupon will bring vou
this 791-page book for 10 days™ free
trial. Ii not convinced that it hrings
vou an interesting and practical way
to gain a knowledge of mathematics
which will be of great value to you,
return it and owe nothing. Otherwise
vou may kecp it by sending us only
%1.50 down and the balance in casy
pavinents. Mail the coupon NOW,

D. Van Nostrand Company, Inc,
Dept. 171, Princeton, N. J.
(Established 1848)

FREE EXAMINATION COUPON |

amination Dr. Aaren Buksi's
STERY. Withiu ten days 1 will
1d vou $1.50 as fi pavient and only $2.00

7.50. plus a sl

...... STAFE. ..o
e enclosing WITH this eonpon. Then WE
Same veturn privilege: refund guaranteed.

ada. Prire stightly higher)
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COMING NEXT MONTH
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(ON SALE JANUARY 26)

@ INFRARED

Iinvisible infrared light is the secret behind many new
products. Next month, infrared theory and some unusual
applications will be coming your way—including a two-
way infrared walkie-talkie

CONSTRUCTION

Complete plans for an ''in-circuit’’ low-power transistor
tester that checks both p-n-p and n-p-n units, a broadcast-
band DX tuned r.f. booster designed to pep up those weak
DX signals, plus many others

@ SQUARE-WAVE GENERATORS

The next installment on hi-fi testing tells how the square-
wave generator works and how it measures phase shift
and transient response—both of which are bugaboos of
hi-fi reproduction

SUBSCRIPTION SERVICE: Forms 3579 and all Subscrintion correspondence snould he addressed to Circulation Department, 434
Please allow at least four weeks for chanfe of address. InClude your old address as

well as new——enclosiag if possible an address label from a recent issue.

CONTRIBUTORS: Contributors are advised to retain a coPy of their manuscripts and illustrations. Contributions should be mailed
to the New York Editorial Office and must be accompanied by return postage. Contrihutions will he handied with reasonahle care,
hut this magazine assumes no responsibility for their safety. Any copy acCented is subiect to whatever adaptations and revisions
are necessary to mect the reduirements of this publication. Payment covers all author’s. contributor’s and contestant’s rights,
titles, and interest in and to the material accepted and will he made at our Current rates upon acceptance. All Photos and draw-
ings will he considered as bart of material purchased.
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We Really Mean It...When We

to prepare AT HOME the DeVry way for a job that

pays REAL MONEY in El&CtI’O“iCS!

LET US TELL YOU WHY!

Say

s )
4 s
il S
&

—

" OUR INTEREST IN YOU ... MAKES THE BIG DIFFERENCE!

In preparing you at home for a profitable job in the billion dollar opportunity field of
electronics, DeVry Tech is more interested in your BESIRE TO GET AHEAD than we are in
what you know about the field now. DeVry's training is thorough and practical. No previous

electronic experience is required. We train you even if you don't know how to spiice
alamp cord.

Our thorough training, with its many exclusive features such as home movies, has pro-
duced many graduates so well-trained, they have bzen empioyed by some of today's
best-knawn firms and by scores of Radio and TV stations across the cantinent. DeVry
Tech graduates are in demand. There are many jab opportunities for them.
Becoming a DeVry Tech man in itseif is a big liit. We have found during the past

29 years that by understanding a man's probiems . . . by encouraging him in
every way possibie, we usually help him get the brezk he wants. 1t heips him
do things he carmot do alane.

Another imporzant benefit of becoming a DeVry Tech man is knowing you are

part of an institution that not only trains you and helps you get started . . .

but an organization that stands behind you on the job. it is such things
as these that make DeVry Tech graduates DIFFERENT . . . it makes them

PREFERRED men by so many employers.

training
movies help 3
you learn FASTER!™Y

We Have Residential Training for High School Graduates

MILITARY SERVICE [EARN WHILE YOU LEARN [ RESIDENT TRAINING
We have valuable Practical training shows DeVry Tech has modern

information for every you how to earn good training centers in
man of draft age. money in spare time. Chicago. and Toronto.

Mailing that coupon could be a big step forward . . . toward
greater heights . . . better pay!

WORK IN THESE EXCITING FIELDS WHEN TRAINED!

® Your Own Service Shop

Remote Control Systems
TECHNICAL

DeVRY insnrure

CHICAGO ¢ TORONTO

Name____

Address__

e

Why don't you send the coupen below for 2 FREE booklets . . .

1 Automation Electronics

1
i
Ra.dar ® Guided Missile Fon!rol ® Television ® Radio EDMicrowaves
Micro-Waves ® Communications @ Industrial Electronics 1 (0 Radar
Computers ® Automation Electronics @ Broadcasting !

City___ _ =

1 Check here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd
970 Lawrence Avenue West, Taronto 19, Ontario 2072

DeVry Sends You Actual
Equipment You Need '

At No Extra Cost!

DeVry Tech, in addition to its exclusive
training movies, semds you the practical
“Electro-Lab” system which includes 16 ©
shipments of equipment to work more
than 300 learn-by-deing projects in your /.
own home. We know of nothing more

effective than DeVrs Tech's
tooi-in-hand training.

B fecons
£mr
g o
e -
2 FREE [

S ~ B g
BOOKALETS [ E"gﬂqx i
Accredited member _5&0?!1:[ ﬁ%mg' iludy Council | e

DeVRY TECHNICAL
4141 Belmont Avenue ® Chicago 41, lllinois ® Depl. PE-1-R
Please give me your two free booWets, 'Pocket Guide to Real
Earnings” and ‘“‘Electronics in Space Travel”;
on how to prepare for a career in Electronics. | am interested in
the following Opportunity fields (check one or more):
O Space & Missile Electronics
[ Television and Radio

INSTITUTE

also include details

(] Communications

[J Computers

[J Broadcasting

[ Industrial Electronics
O Special “Short Courses”

S {
PLEASE PRINT
Apt.

__Zone State
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Notes from the
= Editor

1961--SOME RANDOM PROGNOSTICATIONS

Vg

CITIZENS BAND. Activity will reach the saturation point in the urban
areas by September/October .... The 5-watt input level will not
be raised to 10 or 25 watts .... At least two manufacturers will
offer a single-sideband transceiver claiming that SSB can double
the number of available CB channels .... Crystals for "Receive"
channels will be eliminated and replaced by push-button tuning

CB transceivers will incorporate "spotting" switches which
use the transmitter crystal to set tunable receiver dial cali-
bration.

STEREO AND HIGH FIDELITY. Three-speaker stereo (derived from two chan-
nels) will gain widespread acceptance among those "in the know"
....Reverberation techniques will be improved, but will still re-
main in the gimmick category .... More FM tuners and receivers will
be sold in 1961 than in any other year in the history of FM ....
At least one manufacturer will offer a "flexible" speaker enclo-
sure for the home owner who wants to build a system into the walls
of his home .... Another manufacturer will stress multiple small
speakers for good bass response as opposed to one big speaker.

EXPERIMENTERS AND HOBBYISTS. Tunnel diodes will drop in price and find
their way into many home-built projects .... Infrared will attract
a lot of interest and will be found in fire and burglar alarms....
There will be a spurt of interest in R/C model control supported
by new transistorized circuits, higher transmitter power and bet-
ter antennas. Long dormant, model control looks like a hot sub-
ject in 1961/62 .... G.E.'s "Compactrons," off to a shaky start,
will prove that vacuum tubes are not on their way out.

HAM RADIO. There will be a quarter of a million hams by December ....
Sunspots will decline and cause a mass exodus from the 10-meter

band .... The interest in SSB will continue unabated .... Six me-
ters will become increasingly popular as a "mobile" band, and
greater use will be made of the top end of the band .... More manu-

facturers will follow the trend toward decreasing the cost of
ham equipment by offering it in partially assembled kits.

SHORT-WAVE LISTENING. DX on the 25-, 31- and 4l-meter bands will be
dominant during the late fall and early winter .... The British
plan not to report stations operated by the Communists will gain
favor--especially stations in those countries that operate jam-
ming transmitters .... In the fall of 1961 one manufacturer will
offer SWL's receivers with a special bandspread dial calibrated
for the 16-, 19-, 25-, 31- and 49-meter bands.

All-in-all, we think 1961 is going to be pretty interesting.

el ftt
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CREI’s extension
program in

advanced electronic
engineering technology
offers you...

higher status & better income

The CREI home study program is designed the mosi modern you will find . . . anywhere.
to meet your present and future employment This is one reason why the demand for CREI
needs and to increase your professional status graduates and students at the CREI Placement
and earning power. The program—which is Bureau has far exceeded the supply for the past
comparable in technological content to ad- several years.
vanced residence courses in electronics—was * CREI curricula is accredited by the Engi-
developed hand-in-hand with leading companies
and Government agencies in clectronics, com-
munications, missiles and space exploration.

The courses are presented in casy-to-under-

neers’' Council for Professional Development.

*U. S. Office of Education lists CREI as "'an
institution of higher education."”

stand format, and our experienced instructors *More than 20,500 students are enrolled in
guide your progress siep by step. The program CRE! Home Study and Residence Programs.
may be completed in 2 to 4 years, depending on " More than fifty of America’s leading com-
how much spare time you can devote to study. panies and government agencies pay the
: tuition for their employees studying with
CREI brings you the latest advances CREI ploy _—

and breakthroughs in electronics.

Recenl advances and new techniques have
placed tremendous importance on how modern
and up-to-date the individual's education is.
Recognizing this, CREI maintains a large staff
of engineers and scientists who occupy promi-
nent positions in government and industry.
These men continuously revise the CREI pro-
gram and incorporate all new technical infor-

mation and breakthroughs. CREI courses are Ma” This Coupon TOdaY-'

I_ ________________________
THE CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curriculn o Founded 1927 di d del
ept.1201-H, 3224 16th St.,, N.W., Washington 10, D.C., U.S.A. service an 0 avoi elay,
England: CREI London, G ile H . - Si St d, P

Lgr%daonn e éjr?élg?\d ranville House. 132-135 Sloane Stree itis necessary that the fol-

Please send me your course outline and FREE 56-Page Book. , M lowing information be filled

“Your Future in Electronics and Nuclear Engineering Technology”’ in:
.« . describing opportunities and CRE] home study courses.

YOU QUALIFY FOR CREIl if you have a high
school diploma or equivalent, and if you have
had basic electronic training or practical ex-
perience in electronics.

NEW 56-Page Catalog Discusses [ilectronics
Industry, lts Dynamic Future, IRecent Break-
throughs, Career Opportunities, CREI Courses.

To obtain fast, immediate

Rudar, Servo and Computer kKngineering Technology Employed by ___
Electronic Engineering Technology

0o

o e e

Check field [0 Communications Engineering Technology
of greatest [] Television Engineering Technology —_—
interest [] Aeronautical Electronie Engineering Technology
[J Autfomation and Industrial Electronics Engineering Technology
T Nuclear Engineering Technology Type of Present Work
Name Age Education:
- Years of High School
Street >
i Other
City Zone State
Check: [J Home Study O Residence School ] Korean Veteran Electronics Experience
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If you're in a weak signal area where all chan-
nels are not sharp and clear, or in a big city
where buildings interfere with reception B If
your TV set is growing old and doesn’t per-
form the way it used to B If you're operating
2, 3 or more TV sets from a single antenna, and
reception is not quite up to par B If your FM
radio is not bringing in all stations in your area

ADID

NEW BLONDER-TONGUE TV/FM
POWER BOOSTER — MODEL BTA

TV PICTURES WILL SPARKLE
and FM will come through
crisp and static-free
W offers more gain that ever before possible, at
such a low price B improves TV and FM recep-
tion by boosting signal strength. (7 to 9 db,
channels 2-13; 4-8 db, FM) M installs in sec-
onds with only a screwdriver.

engineered and manufactured by

BLONDER-TONGUE, 9 Alling Street, Newark 2, N. ).

Canadian Div.: Benco Television Assec., Ltd., Toronto, Ont,
Export: Morhan Export Corp., New York, 13, N.Y.

Attt !MU ARAARARAR Predeh Atk et tese e
LRI By ROBERT E. TALL

b Washington Correspondent

' CB License Problems

HE FCC is upset about statements

that have appeared in reputable maga-
zines concerning the supposed ‘“legal”
use of unlicensed radio equipment (under
Part 15 of the Rules) with CB units.
Such statements can cause trouble for
people who do not understand the CB

| Rules and who try to persuade other

people to use ‘“‘unlicensed” equipment for
improper purposes.

To set the record straight, if you are
licensed in the Class D citizens radio
service, do not communicate with any
station which is not licensed for Class D
service. If you are licensed and you do
communicate with such stations, the
penalties accrue to you and not to the
man with the unlicensed equipment.

Some Part 15 equipment can be oper-
ated on either a licensed or unlicensed
basis. But your Part 15 transceiver must
be licensed if you want to communicate
with stations that are licensed under
Part 19 of the Class D rules. If you have
a 100-milliwatt Part 15 transceiver, be
sure it meets the minimum CB equipment
specifications given in Section 19.51 of
the FCC Rules and Regulations.

For the first time since the CB service
became a “formality,” the FCC has for-
mally expressed its policy on club licens-
ing, and says that it presents a ‘“distinct
problem.”

The agency has indicated that it real-
izes CB clubs are ‘‘capable of playing an
important and useful part in the self-
regulation of the service, when they func-
tion to promote equitable solution of
mutual interference problems.” But the
FCC feels it is “difficult to visualize” the
need for a radio club to hold a station
license., Presumably, the agency says,

Always say you saw it in—POPULAR ELECTRONICS



¢+ These men are getting practical training in NEW Shop-labs of ‘\‘

COYNE

in Chicago—prepare for today’s TOP OPPOR-'
TUNITY FILELD. Train on real full-size equip- |
ment at COYNE where thousands of successful
men have trained for over 60 ycars—largest,

ON REAL

Motors—Generators

&izgf:ﬁﬁ;gz; oldest, best equipped school of its kind. Profes-

Appliances— sional and experienced instructors show you
Automatic how, then do practical jobs yourself. No pre-|

Electronic vious expericnce or advanced education necded.

Employment Service to Graduates. I
START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Pari-time employment help for students.
GET FREE BOOK —*‘Guide to Careers’” which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Control Units

Ceyne Electrical Schoot, 1601 W. Congress Parkway
Chartered Not For Profit e Chicago 7, Dept. 11-2C

ECTRONICS
CTRONICS. I T Nt

RADIO EL

) COYNE ELECTRICAL SCHOOL
TV Receivers— Dept. 11-2C—New Coyne Building
Black and White l 1501 W. Congress Pkwy., Chicago 7, Il
and Color Send B!G FREE book and detoils of all the training
AM-FM and l you offer. However, | am especially interested in:
Auto Radios | (J Electricity [ Television [ Both Fields
Transistors I
Printed Circuits
Test Equipment : -

Nome.

I Ci'yr State

e ol

COYNE offers

LOW COST vISI
LEV s
lo T co Training in B Mpgg:’:&mmsnuc

Spare Time AT HOME ke g

YOU cay Quicky

The future is YOURS in TELEVISION! Send Coupon ot white o address below
A fabulous field—good pay—fascinating work—a k
prosperous future in a good job, or independence in for Free Boo oy
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- i‘,‘:l}l:g;gg 613%:'\:;
ing; training designed to meet Coyne standards at truly lowest cost No o -

s " Py o obligation, no
—you pay for training only —no costly *‘put together kits.”" Not an | i call
old Radio Course with Television “tacked on.” Here is MODERN ECLBCTag e b

covne
ALacTaicaL xcHooL

TELEVISION TRAINING including Radio, UHF and Color TV. F——=———-————"—=" -
No Radio background or previous experience needed. Personal | COYNE Television

guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division

do actual servicing jobs—make money early in course. Free Life- Dept. 11-H2, New Coyne Building

time Employment Service to Graduates.

- N
ELECTRICAL SCHOOL

| 1501 W. Congress Pkwy., Chicago 7, 1il.

| Send Free Book and details on how I can get
Coyne Quality Television Home Training a¢
| low cost and easy terms.

{ Name____
CHARTERED AS AN EDUCATIONAL INSTITUTION 8. W. COOKE, Jt.. Prasident ]
NOT FOR PROFIT Counethe Tnstitution bebind this train- | Address
. - . ing . . . the largest, oldesat. best equipped .
1501 W, Congress Parkway + Chicago 7.0ept.  11-HZ residential school of its it Foumted 1860, (1 | | S ——
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each club member holds a CB license in
his own name and, if the Rules are com-
plied with, “any proper substantive
messages could be transmitted over in-
dividually owned and licensed stations
of the club members.”

The FCC has further stated that it
will not countenance the use of a club
station as a subterfuge to avoid the five-
minute limitation contained in its Rules
on intercommunications between units of
different stations. With the unexpected
volume of citizens radio business that
the FCC has on its hands, it’s not diffi-
cult to appreciate the agency’s attitude.

Citizens Band clubs, the Commission
says, ‘“‘often appear to be very loosely
held together with little or no control or
supervision of the related activities of
their individual members.” And “serious
questions may be raised as to whether
adequate control and supervision of the
individual radio units can be maintained
at all times by the licensee, as required
by Section 19.92 of the Rules.” Such
control, the agency cautions, “must be
sufficient to prevent the use of the radio
station as a hobby in itself,” and must

@EVOLUTION OF A FAMOUS TAPE RECORDER

(MODEL EL 3536)

@ Four-track stereophonic or monophonic recording

and playback ® Three speeds—7%, 3% and 17 1ps

@ Completely self-contained, including dual recording
and playback preamplifiers, dual power amplifiers,
two Norelco wide-range loudspeakers (second in lid)

and stereo dynaniic microphone (dual e.lements)
@ Can also be used as a quality stereo hi-fi system
with tuner or record player.

I
|
I
]
I
PLUS—'Sound-on-Sound’...for adding sound over pre- :
viously recorded sound, without any danyer of erasure!
'
1
|
1
]

PLUS—Mixzing facilities ... for recording any two
sources of sound simultaneously!
Complete with dual-element microphone

and two matched Norelco loudspeakers: 5399.50

insure that all communications transmit-
ted are in compliance with Section 19.61
of the Rules.

Many private groups organized for
emergency or civil defense purposes are
also applying for CB licenses. When
such groups are actual auxiliaries of
civil defense or law enforcement agen-
cies, the governmental agency involved
has to indicate its sponsorship and ap-
proval of the group if the station license
is to be granted. If the group is not
officially sponsored and approved, it will
be considered as simply another type of
club.

The FCC wants club members and
officers to ‘‘note particularly the provi-
sions of Section 19.12 of the Rules, which
specify that not more than one person
shall be eligible as a licensee of the same
transmitting equipment.” Since by defini-
tion most organizations are ‘‘legal per-
sons,” the Commission feels that ‘“in-
dividually owned and licensed equipment
may not be also operated under a club
or other organization license without ac-
tual transfer of ownership and control of
the equipment in each case.”

5
&

we [YOrelco®
CONTINENTAL ‘400’

a new 4-track stereo-record/
stereo-playback tape recorder
guild-crafted for you by
Philips of the Netherlands

For complete descriptive literature write to:
North American Philips Co., ]nc.
High Fidelity Products Division
230 Duffy Avenue

Hicksuville, L.1.,N.Y.

)
®

_________________________ -
Pt g ]
s 7 ! : o
F /@ ‘ i &j\ N
— R - ]
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t
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% 444-PAGE ELECTRONICS CATALOG

including special products
available only from Allied

SAVE MOST ON

'\:rOT“‘ =3 EVERYTHING IN ELECTRONICS

o New Stereo Hi-Fi Systems—
f Everything in Hi-Fi Components
@ Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need
E:jﬁ> ® Best Buys in Recorders & Supplies
5 o Newest Public Address Systems,
Paging and Intercom Equipment

oV rygthing g

elec

L+

=

® Amateur Receivers, Transmitters
and Station Gear

e Citizen's Band 2-Way Radio
® Test and Laboratory Instruments
o TV Tubes, Antennas, Accessories

® Huge Listings of Parts, Tubes,
Transistors, Tools, Books

% " BUY ON EASIEST TERMS

\\Q L only$2 down on orders up to $50;

only $5 down on orders up to $200;
only $10 down over $200.
Up to 24 months to pay.

MONEY-SAVING KNIGHT- KITS®—truy the very best
in build-your-own electronic eqtipment—lowest
in cost, easiest 1o assemble, best ror performance.
Select from a complete line of Stereo hi-fi kits,
Hobbyist kits, Test Instrument and Amateur kits,
KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT® STEREQ HI-FI—Comparable 1o the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT componenis or
complete systems and save most. Also see the
largest selections of famous-name hi-fi compo-
nents and money-saving ALLiED-réecommended
complete high-fidelity music systems.

Exclusive Allied produclts save you more

You get every buying advantage at ALLED:
Lowest, money-saving prices, fastest shipment,
expert personal help, easiest-pay terms, sat-
isfaction guaranteed or your money back.

send coupon today
for 444-page catalog

13
[ ]
-

& ALLIED RADIO, Dept. 109-A1 L
: 100 N. Western Ave., Chicago 80, . =
2 O Send FREE 1961 Allied Catalog No. 200 H
. .
ALLIED RADIO $ Name. :
a PLEASE PRINT :
L]
]
Satisfaction Guaranteed or Your Money Back S Address :
World's Largest Electronic Supply House : .
[ ]
® City Zone. State__ L]
é@-m;ﬂ&ﬂ our 30th year e :
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NO SPLICE — NO SOLDER Ty

—NO SLIP!

E-Z-HOOKSs
GIVE COMPLETE RELIABILITY

Indusiry, The Mititary, Design Engi-
neers, Experimenters and Service
Technicians depend on E-Z-HOOK
Connectors for easy - fast - reliable
test connections:

CONNECTS ANYWHERE

Chos%
= ﬁ

For positive test connections order long-
lasting, fully-insulated E-Z-HOOK Connec-
tors from your favorite parts distributor,
today. From 49c.

Ground
Wires

No. 71-1 E-Z-HOOK SUB . . . only 69¢

See the complete line, TODAY!

L N E-Z-HOOK TEST PRODUCTS
\1 m\"‘ 1536 Woodburn Avenue Covington, Ky.
“+ras1*%” Canadian Rep.: ten Finkler, Lid., Toronto 12, Ontario

BUILD THE
PROJECTS
DESCRIBED
IN THIS
ISSUE OF

PRODUCTS

POPULAR
ELECTRONICS

The Noise That Banishes Pain
Use BUD CU-2102A—80¢

Advanced Experimenters Corner
Trans-Geiger
Use BUD CU-2105A—%1.20

CB Channel Spotter
Use BUD CU-2116A—92¢

All Bud products are available for im-
mediate delivery from your Authorized
Bud Distributor. They are the best for
applications described in these projects.

WATCH FOR THESE LISTINGS EVERY MONTH
IN POPULAR ELECTRONICS

BUD RADIO, INC.
Cleveland 3, Ohio

2118 East 55th Street
Dep?t. P.E.

Hi-Fi|
E@ Showcase

GOOD many hi-fi manufacturers are

swinging into the new year with some
truly noteworthy new products. Space
doesn’t permit mentioning all of them,
but a trip to your local dealer will soon
convince you that things are really jump-
ing in hi-fi. For more information on any
of the products mentioned here, write
directly to the manufacturers (see ad-
dresses at the end of this column).

Aecro Products, long famous for its
output transformers, has put two of
these transformers in its new Stereo 120
amplifier. A brute of a unit (it weighs 47
pounds), the Stereo 120 puts out 60 watts
in stereo, 120 watts in monaural—enough
to make even the most inefficient speaker
system sit up and take notice. It makes
use of the famous Ultra Linear circuit,
which Acro’s president, Herb Keroes,
patented some years back. The output
tubes are EL-34’s, but it's a simple mat-
ter to substitute KT-88’s or 6550’s if you
prefer the British or American equiva-
lents to the Dutch. Price of the Stereo
120: $159.50 for the kit, $219.50 for the
factory-wired model. . . . . If you haven't
been keeping up with developments in
the arm-and-cartridge area, you may be
surprised to learn that tracking pres-
sures of a gram and less aren’t unusual
these days. Audio Dynamics’ new stereo
cartridge, for example, reduces record
wear to just about the vanishing point
with a tracking force of 0.75 to 1.5 grams
in top-grade arms, The ADC-1 is a cinch
to mount, since it will fit in almost any
arm, regardless of mounting centers, and
its four pin connectors can be used with
either 3- or 4-wire leads. The cartridge
sells for $49.50, with replacement styli
priced at $25.00 each.

Simultaneous Bach and bop don’t
sound very enticing. But divided, and
fed into separate rooms, they can be
mighty nice—especially when you need
only one major piece of equipment for
the whole setup. The keystone for such
an arrangement is Bogen-Presto's new
40-watt FM/AM stereo/mono sound cen-

Always say you saw it in—POPULAR ELECTRONICS



*21 nen

Receiver Kit included

RADIO-TV and

ELECTRONICS TRAINING

T A PRICE
DU CAN AFFORD!

Yes, this great course costs far less than any training of its kind
given by other major schools! Radio-Television Training School
will train you for a good job in Television or Industrial Elec-

tronics — AT HOME IN YOUR SPARE TIME.

Think of it—a complete fraining program including over
120 lessons, Fourteen Big Radio-Television Kits, Complete
Color-TY Instruction, Untimited Consultation Service .
ALL at a really big saving to you.

this? Write to us today . . .

How can we do
and find out!

And what's more — you can (if you wish)

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHOP

We Want Many More Shops This Year

This 38 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TY Repair Shops in
principal cities throughout the U. S.
So far, a great many such shops are
NOW [N BUSINESS AND PROSPER-
ING, We are helping and training
ambitious men to become future

COMPLETE

COLOR TV

INSTRUCTION
INCLUDED

P )

Get your free book on the

FAMOUS RTS BUSINESS PLAN
find out how you can open

A REPAIR SHOP OF YOUR OWN

We suppiy and finance your equipment

When you are ready and qualified to operate

one of our RTS-Approved TV Repair Shops

WE WILL SUPPLY AND FINANCE EVERY

BIT OF EQUIPMENT YOU NEED TO GET

STARTED plus an inventory of parts and

supplies. In other words we will stake you

N OFFER NEVER MADE BEFORE BY

ANY TRAINING ORGANIZATION. Under

the RTS Business Plan you receive:

1. An electric sign for 6.
the shop front.

2. Complete labaratory
of test equipment.

3. Letterheads, calling
c‘ard:. repair tickets,

Plans for shop

arrangement.

7. Instructions on how
to go into business.

8.

9

Continuous cansul-

4. Basic inventory of
tubes, parts,
supplies,

%. Complete advertising
and promotional
material.

Approval, and the
RTS Credo

The right to use
the Famous
Trade Mark.

10.

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.

January, 1961

owners and operators of these
shops in all areas.

FOR UNSKILLED
INEXPERIENCED MEN ONLY -~
WE TRAIN YOU OUR WAY!

you build these
and other units

",
g’“f'ﬂ"ﬂtﬂ’,};gl '
¥ «\:
@,

RADIO-TELEVISION
TRAINING SCHOOL

815 EAST ROSECRANS AVENUE
LOS ANGELES 59 CALIFORNIA

We must insist that the men
we sign up be frained in
Radio-TV Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
. ments of the industry.
(o Therefore, we will TRAIN
BN « ¥ You . . we will show
you how to earn EXTRA
CASH, during the first
month or two of your
training period. YOU
KEEP YOUR PRESENT
JOB. TRAINING TAKES
PLACE IN YOUR OWN
1o HOME, IN YOUR
2 ™% SPARE TIME!

]
: nctzow!

*tybes
excluded

v

RAD!O-TELEVISION TRAINING SCHOOL

1815 €AST ROSECRANS AVE Dept. PE-11

—. | LOS ANGELES 59 CALIFORNIA

SEND ME FREE — all of these big opportunity books —

‘'Good Jobs in TV-Electronics,'” ''A Repair Shop of Your Own’’
and ‘‘Sampie Lesson.’’ | am interested in:

D Radio-Television D Industrial Electronics
(Automation;

BUSINESS
PLAN

Name Ag

Address

City & State
9

Moil This Coupon Now—No Salesman Will Call

CUT OUT AND MAI 0DAY!

ST S S G S —




2 New easy-to-build
KITS from H. H. Scott

Here are kits that make you a professional! Kits you can
build that look and perform like factory units.

¢ Kit-Pak  box opens to work-table ¢ All wires pre-cut,
pre-stripped ¢ All mechanical parts pre-riveted to chassis
« Parts mounted on special Part-Charts in order you use
them, simplifics and speeds assembly ¢ Beautiful goid-finish
panel harmonizes with H. H. Scott wired components.

LT-10 FM TUNER KIT

| Professional H. H. Scott Wide-Band tuner with
pre-aligned, pre-mounted silver-plated front
end. Uses Ez-A-Line  alignment system . . . no
special tools . . entire alignment takes 15 minutes.

$89.95*

LK-72 72 WATT STEREO
AMPLIFIER KIT

Plenty of power for any speaker systems. Fabu-
lous H. H. Scott features never before available
in a kit: Separate bass and Ireble controls, center
channel control, tape recorder monitor, many

more.
$149.95

H.H. SCOTT

H. H. SCOTT Inc. 111 Powdermill Rd., Maynard, Mass. Dept. PE-1
Send me details on your new kits and stereomaster components for 1961,

Name.

Address.

City State.

*Slightly higher west of Rockies. Accessory case extra.
Export: Telesco International Corp., 36 W. 40th St., N.Y.C.

CITIZEN BAND KIT SALEN |

We're closing out our large stock of Citizens Band Trans-
ceiver kits. These were advertised nationally at $39.95
up. All kits are complete with power supply, tubes. crystal.
cabinet, coils, parts, wire, less mike. All sales final at this
closeout price, but hundreds are being used all over the
country. Get the Grove price on accessories too!

110 Volt CB Transceiver Kits.

Sale Price ................... e $19.95
12 Volt CB Transceiver Kits.
Sale IPriGe ses <4 30 37 w0000 o0 4 €15 33 simNels $22.95
6 Volt CB Transceiver Kits.
Sale Price ...............cc.00ieun. $22.95

FAMOUS MAKE CITIZENS BAND XMTG $1 99
CRYSTALS. SALE PRICE. . ... .. ......... -
HR-G ECONOMY MOBILE ANTENNA—4-section 311"
collapsed, 100” extended. adj. swivel base.
static ball, 15 ft. cable. .. .. .. ........... .

3-ELEMENT CITIZENS BAND BEAM ANTENNA
ALL ALUMINUM—9 FOOT BOO\I—BUTYRATE INSULA-
BB GA—REG. PRICE 539,05 GROVE

J E ICE—

SALE PRICE wa g sl nbi-n. d8cso. . 468 $11 99

GET FREE CB XMTG CRYSTALS WITH YOUR

PURCHASES OF ANTENNAS & KITS!!!!
PHILMORE CT-1 'I‘RANSMITTER KITS (+ 2
Pl;‘l“([)eL'(\:‘g}S?.té”SC)CON Aopagasioda G2R R4 $39 95

ILM C NVERTER KITS (+ 1

Free Crystal]) ONLY.................. $16 50
ANTENNA SPECIALISTS M-1 MOBILE AN- $ 8 97
TENNA (+ 1 Free XTL) ONLY. ......... O
MARK MOBILE HW-118-4 CB HELIWHIPS $ 7 20
(+ 1 Free Crystal) ONLY. .. ........... O
Send For Our 1961 Catalog Listing All Your Citizen Band
Supplies Plus Free Bonus Offers That Give You More For
Your Money!!!

GROVE’'S BUY-OF-THE-MONTH!
10-PIECE MOBILE NOISE SUPPRES-
SION KIT. SALE PRICE............ $2.99

Grove Electronic Supply Company
4078 N. MILWAUKEE CHICAGO 41, ILLINOIS 4103 W. BELMONT

Include postage with orders or 50% Deposit. balance CO D Order
your transceiver kit today and get holiday arcelings via

14

Showcase
(Continued from page 12)

ter. Dubbed the RP-40, the center has
switches controlling each of its four
speaker lines, and each speaker switch
has a position for channel one, channel
two, and “off.” Inputs? Take your pick
of AM, FM, mono or stereo discs and
tapes, TV sound, or mike. Priced at
$329.50, the RP-40 can be housed in a
walnut or metal enclosure available at
slight extra cost. . . . . Working along
somewhat more conventional lines, Cros-
by Electronics has come up with the first
two models in its group of hi-fi/stereo
components. Beautifully matched in
styling, the Model 690 FM tuner and
Model 680 28-watt stereo preamp/ampli-
fier are good basic building blocks for the
heart of a component hi-fi system. Both
units are identical in size—13%%,"” x 434"
x 634”7, with price tags of $99.95 and
$119.95 respectively.

Alignment, usually a bugaboo with FM
tuner kits, is a successful do-it-yourself
procedure with Dynaco’s new Dynatuner.
An etched circuit so inherently non-criti-
cal that it can be completely aligned
without test equipment is but one feature
of this sensitive FM tuner. Prices are
$79.95 for the kit, $119.95 factory as-
sembled. . . . . For audiophiles interested
in picking up both AM and FM, Heath’s
new stereo tuner offers circuitry and
styling to satisfy the most discriminat-
ing. The AJ-30’s superbly engineered
16-tube circuit retains the excellent per-
formance of Heath’s older PT-1, with
individual AM and FM tuning meters to
boot. And a mar-proof, burn-proof, vinyl
covering for the all-steel cabinet makes
the unit one of the most attractively
housed. Prices are $89.50 for the Kit,
$145.50 for the factory-wired model.
Another new FM tuner is Lafayette’s
KT-650, featuring a low-noise triode mix-
er with double-tuned dual limiters. A
variable a.f.c. control, flywheel weighted
tuning, and a front-panel-mounted level
control are among the KT-650’s other
features. Unlike many other tuners, this
one is available only in kit form; price is
$54.50.

If you're bothered by speaker enclo-
sures that just don’t seem to “fit in” with
room furnishings, take a good look at
Leonhardrs LH-190 system. Designed

Always say you saw it in—POPULAR ELECTRONICS



_in ELECTRONICS?

I RN R

o vou WIS

F.C.C. LICENSE —THE KEY TO BETTER JOBS Learn by Correspandence or in Resident Classes

An F.C.C. conmmercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
is Federal Government cvidence of your qualifications in
electronics. Employers are cager to hire licensed technicians.

Grantham training is offered by correspondence or in
resident classes. Either way, we train you quickly and
thoroughly-- -teach you a great deal of electronics and
prepare you to pass the F.C.C. examination for a first
class license. Get details now. Mail coupon below.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class
examination. The scope of authority covered by u third class
license is extremely limited.

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and operate most all radiotelephone
cquipment except commercial broadcast station equipment.

The FIRST CLASS radio telephone license gualifies you
to install. maintain and operate every type of radiotelephone
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone hicense
available.

\ This booklet
~ FREE!
| S —

LTI

o3/

A7
AN,

!
24

This free booklet gives
details of our training
and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

NV
i

A\

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you clectronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s
Laws, Alternating Current. Frequency and Wave-
length, Inductance. Capacitance. lmpedance. Reso-
nance, Vacuum Tubes. Transistors. Busic Principles
of Amplification, Classes of Amplifiers. Oscillators.
Power Supplies. AM Transmitters and Receivers. FM
Transmitters and Receivers. Antennas and Trans-
mission Lines. Measuring Instruments. FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail

1A

o

‘v

\\ - A\

To get ahead in electronics —first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham Schoo! of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Qur free booklet gives complete details. If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California—the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

OUR GUARANTEE

If you should fail the F. C. C. exum after finishing our
course, we guarantee to give additional training at
ADDITIONAL COST. Read details in our free booklet.

HOLLYWOOD RESIDENT CLASSES
CALIF. HELD IN FOUR CITIES

If you are interest-
S&ATST*:.'E 2 edin attending day
or evening classes
mail the coupon for

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western Ave., Hollywood, Calif.

Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understand there is no obligation
and no salesman will call.

KANSAS CITY

MO free information to
z Name_ _ e . _Age
our home of- Ad
WASHINGTON fice inHolly- e
D.C. wood, Calif. = =Stofe

1 am interested in: []HomeStudy, [ Seattleclasses

E

LA D b bARS | Hollywood classes, [ ] Kansas City classes, [] Washington classes |
L MAIL COUPON NOW —NO SALESMAN WILL c»«LL—)L____________,______________________13_'_"_'
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QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE ‘D’

GREENLEE GHASSIS PUNCHES

Make smooth, accurate openings in
11 minutes or less . .. for sockets,

plugs, controls, meters, panel
lights, etc. Easy to use . ..
simply turn with wrench.
Many sizes and models. - -
Write for literature. “ea £
3 Eal.i

GREENLEE TOOL CO., 1915 Columbia Ave., Rockford Illinois

$1 ELECTRONIC SALE

Buy one at the low price listed and get the second
for only $1.00 more. Price includes postage and
insurance,

All merchandise is new, tested, guaranteed, and meets

FCC specifications where required. Tubes, transistors, and
crystals are included. Power supplies and cabinets are not.
[0 TRANSMITTER, Code *#253275. 5 watt, 27 me. crystal

controlled citizens band. $11.99 en. 2 for $15.99.
O TRANSMITTER, Code #253505, 5 watt, 50 o 54 mc.,

111\ =t‘|] (-untrollod amateur band. $14.99 ea. 2 for

V. J

(] TRANSMIYYER. Code 2925327, 100 milliwatt. 27 mc..
crystal controlled, citizens bmd comp]otelvn ansistorized.
Shirt pocket size. \Iﬂ 99 ea. 2 for %19.99.

[J OSCILLATOR, Cade Q’;O"7 100 milliwatt. 27 me.
Similar to above tmnsminer but conmins cr\'sl-nl oscil-
Litor stuage only. $12.99 en. 2 for §17

[0 CONVERTER, Code =260270. crystal controlled adapts
any broadcast radio to 24 me. c1txzens band. Tunes all
22 channels, $14.99 ea. 2 for $15.9

O CONVERTER. Code x926027, <nmln to above except
uses 3 high frequency transistors. Operates on 6 or 12
volts, $24.99 ea. 2 for ¥25.90.

[ NOISE SILENCER. Cade 113300. for superhet radio
receivers. A superior eircuit usm;: 2 dual tubes which
provides the most effective noise elipping and adjustable
squelch without audie distortion or loss of gain. $14.99

en. 2 for $15.99.

] RECEIVER, Code 715271, frequency range 27 to 29
me. citizens hband and 10 meter amateur band. Sensitivity
better than 4 microvolts. Battery operated, $9.99 ea.
2 for $10.99.

0O RECEIVER, Code 2971527, 27 me. citizens band. Pocket
size, completely transistorized. Operates on 4 pen-light
cells. £16.99 eu. 2 for ¥17.99.

Limited Quantity—no catalogs or literature avail-

able. All merchandise on display at our retail store

at 196-23 Jamaica Ave., Hollis 23, N. Y.

Mail your order direct to our factory below.

VANGUARD ELECTRONIC LABS, Dept. E-1
190-48 99 Ave., Hollis 23, N. Y.

Showcase
(Continued from page 14)

specifically for stereo sound, the LH-190"s
tubular styling makes it right at home
in almost any room, regardless of decor.
Measuring 10” in diameter and standing
2414”7 high, the LH-190 handles 15 watts
over a frequency range of 35 to 18,000
cycles, and sells for $85.00. . . .. Flipping
from mono to stereo is sometimes pretty
complicated, and so is switching from a
standard spindle hole to the big cutouts
in 45-rpm discs. Lesa’s new SM5-DU2
stereo/mono manual player solves bhoth
problems with a quick-flip switch on top
of the pickup and a 45-rpm spindle built
right in the turntable. Price is $29.95.
Pickering’s new 381 stereo car-
tridge, once sold only for lab use, is now
available for home hi-fi systems. A pro-
fessional cartridge originally designed for
making precise record measurements, the
381 is produced in both high- and low-
impedance models, is flat within 2 db
from 20 to 17,000 cycles, and has a track-
ing force in professional arms of 2 to 3
grams. All units are furnished with an
individual calibration test report; prices
are $48 to $60, depending on styli.
Featuring an exclusive silver-plated
“front end,” H. H. Scot’'s Model 310D
FM tuner also incorporates an intersta-
tion noise suppressor claimed to be the
quietest and fastest-acting ever offered
to music listeners. If you already own
other Scott equipment, you’ll be happy
to learn that chassis styling on this sen-
sitive, wide-band tuner exactly matches
that of a good many Scott amplifiers
and preamps. Price of the tuner alone,
less case, is $184.95. A matching metal
case is available for $12.95, and a
wooden case sells for $19.95 in a choice
of mahogany, limed oak, or oiled walnut
finishes. 30—

Aero Products Co.. 369 Shurs Lane, Philudelphia
2

8. Pa.

Audio Dynamics Corp.. 1677 Cudy Ave., Ridye-
wood, N. Y.

Bogen-Presto Div., Sieuler Corp., P.O. Box 500,
Paramus, N. J.

Crosby Electronics, Inc.. Syosset, L. I.. N. Y.

Dynaco. Inc., 3912 Powelton Ave. . Philadelphia 4,

Pa.

Electrophone & Purts Corp. (Les«), 530 Canal St.,
New York 13. N. Y.

Heath Co., Benton Harbor. Bich.
Lafayette Radio Electronics Corp., 165-08 Liberty
Ave.. Jumgaice 33, N. Y.
Leonhardt Engineering Co., 1300 Railroad Ave.,
Rockford, Ill.

Pickering & Co.. Inc., Plainview. N. Y.

H. H. Scott Inc., 111 Powdermill Rd., Maynard,
Mass.

Always say you saw it in—POPULAR ELECTRONICS
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

Training that is proved and tested
in Resident School shops and
laboratories. by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Radio-Electronics,

Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get in our conrse at ON

LOW TUITION'!

BETTER...

MORE COMPLETE...
LOWER (COST...

i

You get all information
by mail ... You make
your own decision ... at
home! NO SALESMAN

WILL CALL

TOP PAY... UNI.IMI'I'ED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in

ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment, trains you in your
spare time at home, for these unhim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Pructical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn cxtra money right from
the startc. Many of our studenes pay
for their course—and more— while
studying, So can you!

RESIDENT TRAINING AT LOS ANGELES

I you wish to take your training in our Resident
School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
- professionally instalied

‘Electronic equipment -
- finest, most complete facilities offered by
any school. Expert, friendly instructors. Personal

attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you learn. Check box in coupon for
tull information.

Janvary, 1961

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every Nﬂuonal Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for )ou' Send for your
FREE BOOK "Your Future in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate!

YOU GET. ..

® 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance

® Job Placement Service

o Unlimited Consultation

e Diploma—Recognized by Industry

o EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HDME TRAINING
COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV
Radio AM & FM

. Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Aut tion and Computers
Radar & Micrc-Waves

. Broadcasting and
Communications

SCHOOLS [

WORLD-WIDE RAINING SINZE 1905

ONON D WN—

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
GI Training

[}
NATIONAL TECHNICAL SCHOGLS, Dept. R2G-11 [}

MAIL NOW T9

I 4000 5. FIGUEROA ST.  LOS ANGELES 37, cauir.
Rush free TV-Radio "Opportunity” Book and sample  §
§ 1esson. No salesman will call.

aret T xame AGE .,
Ii._nml‘l _JIL.FII!.[L[UH ADDRESS :
’ L}
cTy—  70NE STATE e
NATIONAL SCHOOLS ,C] Check if interested ONLY in Resident Schocl training at Los Angeles
Los Angeles 37, Calif Runenans: Give gate of Diseharge
! ' - e GED WE GED UED WAL JED gah WE AR EID MR R SR
17
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Words of Advice on BCB DX

B Glen Kippel's article on broadcast-hand DX
(September issue, page 60) brought back many
happy memories of the days when I used to be
an active DX'er. The BCB DX’er has a hard row
to hoe before he can realize the thrill of receiving
veries from distant stations-——much harder than his
fellow listener on the short-wave bands. Mayvbe
these few words of advice from an old-timer
will help.

Don't *‘cruise’” the bands; instead, have a defi-
nite objective in mind. Monitor ecither a certain
band, or one particular geographic area, or even
a spectal station. Experiment with different anten-
nas—iu long-wire isn't always best for all stations
and all directions. A vertical antenna sometimes
works wonders.

Monitor “twilight skip” by observing the fading
pattern of a station above 1000 kc. at a distance of
40 to 60 miles. Tf the station exhibits an unusual
amount of fading and distortion, vou can be sure
that good 3000-4+000 mile skip is forming. I have
logged manyv Cuban and Central American stations
this way.

If vou are plagued with what seems to be an
all-night disc jockey. write the station and ask
when they are off the air. Set vour alarm for that
time, and behold—a silent channel, probably full

of DX. I did this with WSM in Nashville, Tenn,,

and received a prompt and courteous reply with

the information requested. One night when WSM

went oft for a few hours I logged a New Zealand
station.

Criarites C. BoEHNKE

Reno, Nevada

BCB DX’er Boehnke did most of his listening
after World War 1l from a QTH i Southern
California and was a member of the Victory
Radio Club.

"Min-O-Scope' Suggestions
B The Min-O-Scope, in your August 1060 issue,
appears to be a very nice piece of equipment, hut
I would like to make a couple of suggestions.
Wouldn't it be possible to increase the vertical
frequency response with peaking coils? They are

18

quite inexpensive and one placed between R3 and
B+ should do the trick.

Wouldn’t it also be possible to add a horizontal
input to the scope by muking Sz (which was
labeled Sr on the diagram, incidentally) a 6-posi-
tion instead of a S-position switch? When the
switch waus in the sixth position (Vz2's grid not
connected to any of the frequencv-determining
capacitors), an input signal could be fed through
a suitable blocking capacitor to the high end of
Rig. The tube (Vz) should then function as an
amplificr. This input could be used when you
wanted to show a Lissajous ficure or something of
that nature.

Horace D. Sarmre
Baytown, Texas

Reader Smith’s suggestion about peaking coils
seems sensible, but the coils would have to be care-
fully selected and the amplifier gain checked for
linearity. As far as adding a horizontal input is
concerned, it should work, bui mav require some
experimenting.

Equipment Conversion
B T have access to surplus electronic equipment—
miniature motors and other devices—which, un-
fortunately, operates only on 24- to 28-volt, 400-

cycle a.c. Can vou or any of vour readers suggest

a4 simple way to convert to this frequency from
117-volt house current?

Dr. F. A. LriMOINE

113 Girard Blvd., S.E.

Albuquerque, N. Mex.

If anyone hus any ideas on this subject, please
write direct!x to Dr. Lemoine.

Versatile FM Tuner
B Congratulations to Robert E. Devine on his fine
construction urticle in vour August issue (page
49). The “‘One-Tube FM Tuner” works better
than I ever expected it to. and I can get stations
from Buffalo, N. Y., 50 miles awayv. A friend of
mine, who also built one, receives police calls, fire
department calls, etc., by adjusting coil Lz. This
was a very rewarding project, and it didn’t hurt
my pocketbook.
JErry Warp
Toronto, Ont., Canada

Annoyed Listener
B T have had many a pleasant day at the beach or
in the country spoiled by someone else’s transistor
portable radio playing with the volume turned up
full. Some people don't seem to realize that there
arc others who prefer the peace and quiet of the
country. Can you furnish me with a circuit for a
pocket-sized noise generator or tunable oscillator
that will blot out one or more stations on the

POPULAR ELECTRONICS
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NEW PACO B-12

REGULATED POWER SUPPLY KIT

Two instruments in one! A reliable
source of variable regulated DC plate
voltage from 0-400 volts at 150 ma,
plus bias and AC filament voltages
...with an exclusive 12.6 volt AC
supply! Maximum stability. Lab-qual-
ity PACE double-jewelled D'Arsonval
meters.

Model B-12 (Kit). .Net Price: $69.95

Model B-12W (Wired)
Net Price: $99.95

PACO G-15 GRID DIP METER KIT
Truly, a hand-held electronic *‘jack-
of-all-trades’’—~VFO; Absorption
Wavemeter; Signal Source; field
strength indicator, plus an exclusive
visual/aural ‘on-the-air’ Modulation
tndicator. A ‘must’ for the ham or
electronic technician who wants
maximum quality at the lowest pos-
sible cost.
Modet G-15 (Kit)...Net Price: $31.95
Model G-15W (Factory-wired)

Net Price: $49.95

——— - — Y T T D = e o D D - - e e o G D D wn W . - P AT D -
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NEw PCO T-61C AND T-61F

SELF-SERVICE TUBE CHECKER KITS

For tke enterprising retailer who
wants to increase his store traffic
with this extra service. 2 _models:
Counter (T-61C illus.) and Floor (T-
61F). 24 tube sockets, 3 simple se-
lectors. Complete instruction data
cards make tube-checking a ‘snap’.
Model T-61C (Kit). Net Price: $ 99.95

Model T-61W (Factory-wired)

Net Price: $134.95

Model T-61F (Kit). Net Price: $124.95
Mode! T-61FW (Factory-wired)

Net Price: $164.95

NEW eaco 14
HiGH FIDELITY ULTRA-COMPACT
SPLAKER SYSTEM SEMI-KiT
A 'booksheif’ speaker system whose
sound output and small size wilt
astound you! So efficient, it assures
perfect results even with low-pow-
ered amplifiers. Response, 50-14,000
cps. Only 1514 x 914" x Bl2”, 12
tbs. Assembly-time—1 hour!
Mode! L-1U (Semi-kit) in walnut
Net Price: $24.95

NEWPACO TK-6 TOOL KIT
For the kit-builder or experienced
electronic technician, this complete
set of precision-built English and
American-made tocls can handle any
assembly job, large or small. In-
cludes: diagonal cutters; long-nosed
pliers; 40-watt scidering iron; two
screwdrivers; a pair of wire-strippers.
Plus see-through cairying-case.

Model TK6...... .Net Price: $9.95

©

NEw PACO DF-90

TRANSISTORIZED DEPTH FINDER KIT

An absolute necessity for protection
against shoals, and for finding that
elusive school of fish! Range, 0 to
120 feet. Large, illuminated diat for
easy readings. Operates on self-con-
tained batteries or from ship’s power
source. Completely fungus and mois-
ture-proof.

DF-90 (Kit)....... Net Price $ 84.50

DF-90W (Factory-wired)
Net Price: $135.50

January, 1961



Lettersrs

(Continued from page 18)
broadcast band? It should be transistorized and
have a range of about 20 feet.

Rosert D. FrEED
New York, N. Y,

Intentionallv causing interference in the manner
vou describe is a violation of the FCC Rules, pun-
ishuble by imprisonment and/or fine. Why not try
to find a quieter spot to spend the duy?

Computer Articles in Demand
M 1 just finished reading “Russian-English Trans-
lating Machine” in the August 1960 issue. Con-
eratulations to Ken Gilmore for his fine interpre-
tation of “How the Translitor Works.” I've been
a P.E. reader since 1955 and particularly enjoy
your articles on computers. How about some more
of them?
Rosrrr G. HEtm
Albert Lea, Minn.

We have a compuier article in the works now,
which is scheduled to appear in an upcoming issue.
Watch for it.

The Good Earth
B/ We read your article, “Communicating Through
the Earth,” by J. C. Fischesser, (July 1960 issue),
and we decided to try it. It works very well.
We use tape recorders as the amplifiers—they
make a very neal-looking station., By using tape

recorders, we can prerecord tapes and play them
mto the system. Our power runs from 8 to 3.3
watts. We found that 2000-ohm headphones work
best in our area.

Our call letters are GTS-71, 72, and 73. The
letters stand for Ground Travel Station. The 7

A B g AN
o 5;?4\}

/’ il |

@‘,/ H‘\J TS ew

stands for the amateur call district, and the 1, 2,
and 3 for the number of the stution.

Roeert Fuxk, KN7KZF,
DENNIS HEIDENREICH,
Dovc Moorr
Scottsdale, Arizona

Low-Frequency DX

B The frequency listed for Thule, Greenlund, in
Tom Kneitel's “DX'ing Down Below™ (July, 1960,
p. 31) has been changed. Station XPPM30 now op-
erates on 77.15 ke, instead of 98.5 kc. Also, the
audio modulation that used to appear on the

carrier has been deleted.
M/Scr. Arrexy M. Ravaroxp
1933-2 AACS Squadron
APO 864, New York

NOW YOU CAN SECURE A

HIGH SALARIED - TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

engineering technicians.

Tech, offering unusually high starting salaries.

years in training.

Resident training is easier and costs less than
you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
hooklet .., no obligation,

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand ¢ St. Louis 4, Mo.

20

ELECTRONICS is the fastest growing industry in America today, creating
l unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send rccruiters to visit each graduating class at Bailey

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer. .. this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapidly than many men who have spent four

———————MAIL TODAY————————

This Minneapolis-Honeywell system
controls hundreds of avtomatic man-
ufacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

Always say you saw it in—POPULAR ELECTRONICS
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Now you can build your own Al Transistor, Crystal local oscillator. 435 k¢ IF. Noise limiter ‘squelch. Input & mc Spaecité
$32.51

frequency. Wired, tested with crystajs. Cat. No. 300-13t

Controlled, Portable Transceiver for Citizens band
or Amateur communications. International sub-
assemblies, prewired and tested are ‘‘quickly”
interwired and ready for operation. Fifteen tran-
sistors for transmitting and receiving. Dual con-

TRA-2 AUDIO UNIT

Three transistors. Input 100,000 chms and 50 ohms. Speech amplifier for
dynamic microghane. Push-pull power ampiifler class B. Output 300 mw.
Wired and tested. Cat. No. 400-104 . $21.50
TRT-2 TRANSMITTER

Crystal controlled. Three transistors. Output 100 milliwatts minimum with
c1 transistors. Power stage uses special HF transistors. Wired and tested

version superheterodyne receiver. Noise limiter %Rl yf st G o mone, i
and squelch. International precision crystals and éz STtraa’r;sszé%r "f,"éfn mwhutdou Bozcsga.‘;) No. 150-129 §3'?§
« . T r itizens ban .
highest quality components throughout. Power re- c,isms FA'S for Amateur (01% S 400
quirements: 15 volts dc @ 60 ma average. Positive
ground. - ASSEMBLY PARTS KIT makes
TRC-1 CONVERTER rﬁ‘ & ! easy to interwire subassemblies.
Crystal centr?HEGHS‘ tranls)lstgrs '10r dw' metersdor lEIlll?nS‘ bsand Ré‘ham- QF: Kit includes base plate. squeich con-
lifier, mixer/oscillator. Double ed front en Outpy mc. ers c i i
o specf:r order. Il>’ower 15 voits udnc @rsnma wired, tested wilh Crystal. @%’” trol, volume contral, transmit-receive
Cat. No. 300-132 - — $17.95 = switch and antenna connector.
Special IF (Cat. No. 300-240). . .. ... . . $22.50 bt Cat. No. 150136 ...
TRB-1 MIXER IF UNIT
Six transistors, 2 diodes. 6 mc RF amplifier/mixer. Crystal controfled DRDER D|RECT FRUM INTERNA“UNM CRYSTM. MFG. CU.
4 '_f' '“*.».u
W »” 4
C RYSTAL MEFG. cg.‘, g
18 NORTH LEE o OKLAHOMA CITY, OKLAHOMA? 1 SEND FREE 1951 INTERNATIONAL CATALOG E
— : NAME -
! aApoRESS_ . ... :
1961 CATALOG Hrt™ TATE 1
H 1
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83 YX 929. Stereo Tape Record-Play Preamp Kit. $79.95 (less case)

One of the many great Knight-Kit stereo component kits. Professional
quality; superb performance with virtually any tape transport;
separate dual-channel recording and playback preamps; permits tape
monitoring, sound-on-sound and echo effects. Packed with quality
teatures for every possible stereo and monophonic function...

83 YX 928. FM-AM Hi-Fi Tuner Kit. $49.95
Typical-Knight-Kit hi-fi value—incomparable at the price.
With AFC, tuned RF stage on FM, multiplex jack.

Straight FM tuner kit also available at $38.95. For deluxe
Sterea FM-AM and FM tuner kits, see the Allied catalog...

83 YX 927. 20-Watt Stereo Hi-Fi Amplifier Kit. $39.95
Biggest bargain in quality Sterec hi-fi. Has special clutch-type
dual-concentric level control; simplified control facitities; DC preamp
filaments. Similarly styled 32-Watt Stereo Amplifier Kit with
full frequency center channel available at a low, low $59.95...

these and 59

A PRODUCT

a pleasure to build...

The most satisfying do-it-yourself
experience awaits you when you build a
Knight-Kit! You'll marvel at the sheer ease
of assembly, absolutely assured by
exclusive "'show-how' manuals, wall-sized
picture diagrams, step-by-step
do-and-check instructions, pre-cut wire,
"visi-packed’ parts and an engineering
perfection that eliminates guesswork.
You'll get perfect results. You'll enjoy with
pride a true custom-built electronic
product, professionally engineered and
styled—the best you can own. And to top
off your pleasure, you'll save substantially
at the unbeatable Knight-Kit price...

83 YU 934. Deluxe 70-Watt Stereo Hi-Fi Amplifier Kit. $119.95

Super-power to drive any of
today’s speakers, a do-it-your-
self stereo masterpiece, featur-
ing: special "'blend” control;
full-range center channel; tape-

source monitor; dual phasing
switches; Stereo paralleling
switch. For deluxe 40-watt
Stereo amplifier at only $76.95,
and 60-watt Stereo amplifier,
see the Allied catalog...




other money-saving

Keils

OF ALLIED RADIO

and you own the best

money back guarantee

Every Knight-Kit is unconditionally
guaranteed to meet our published
specifications for performance or
your purchase price is refunded in
full.

only $2 down

It's easy to buy any Knight-Kit:
only $2down on orders up to $50;
$5 down up to $200; $10 down
over$200—upto24d months topay.

Featined

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOCG

Send coupon today for the 1961 Allied electronics
catalog (the world’s biggest), featuring the com-
plete Knight-Kit line. See the best in electronic
kits —save on everything in Electronics. Send for

your FREE copy now!

sold exclusively by

ALLIED RADIO

pioneer in electronic kit development

our 40th year

83 YX 712-2. Superhet
Citizen's Band
Transceiver Kit.

R A A O M NS R R

Dual-conversion for highest
sensitivity and selectivity; crystal-controlied operation on any
2 channels, plus manual tuning. Another Knight-Kit
Citizen's Band Transceiver is available at an amazing low
$39.95—see the Allied catalog for full details...

83 YX 258. 4-Band ‘‘Span Master''® Receiver Kit. $25.95
Fabulous performer for world-wide reception;

thrilling shortwave adventures, plus fine Broadcast;
band-switching, 540 KC to 30 MC; with cabinet.

For additional receiver kits, radio-intercom, clock-radio,
transistor radios, intercom systems, electronic labs

and other great hobbyist Knight-Kits, see

the Allied catalog...

83 Y 125. Electronic VT VM Kit. $25.75

High sensitivity general- g
purpose VTVM; 11 meg
input resistance; bal-
anced-bridge circuit; 414"
meter. One of many fine
instrument kits including
5" scopes, AC VTVM,
tube checkers, signal
tracer, audio generator,
sweep generator, and
others, described in de-
tailin the Allied catalog...

send coupon today!

T R G N VI R G RO R RO NN SN MR R S e

ALLIED RADIO, Dept. 204-Al
100 N. Western Ave., Chicago 80, 111,

[] Send Free 1961 Allied Catalog No. 200

Name.
PLEASE PRINT

Address

City_ . Zone State.




loaded with features. ..

find new
adventure in

amateur
radio...

ADVENTURER — 50
watts CW input 8O
through 10 meters.

RANGER—75 walls
CW input; 65 watts
phone—160 through

Voikim g
1st choice of

amateurs the
world over!

with

..
®ec000000000°

kit or wired!

VALIANT—275watts |

CW and SSB; 200
watts AM—160

2 5
240-181-1... . Kit * 10 merers. * through 10 meters.
Am. Net. ..$54.95  240.161-2... . .Kit ; 240-104.2... . Kit
+ Am.Net...$229.50 , Am. Net...$349.50
* 240 161-1.. . Wired * 240-104-2.. . Wired
: Am.Net...$329.50 ] Am.Net...$439.50
. e i 4 S . e e e i -
E.F.JOHNSON CO. 1
) 1233 2nd Ave. S.W. » Woseca, Minn. |
Complete speci- ]
fications and |
schematics on alt NAME
Johnson !ronls- l
mitters, ampli-
fiers, station ADDRESS 1
accessories, keys i
and practice sets! i

¢ Tested for mutual con.

ductance in our lat

Yr. free
guarantoc' .

ahs! o

replacement
Prompt re-

funds on defective mdse.

R, & TRMTG. AN
. pnce TY"”
&

ELECTRONIC TUBE CO.

112 Martin St.
Paterson 3,

24

N.J.

All adv.
tubes not nec,
new,

pfet. fac
marked.

nste
()rdin under $i Ine.
€.0D."s. Send approx, p<lg on (.

nd

Lo a
angnZe

-
SEECED

2

Soun

but may he elec.

dep. on

a & foreign orders. Weite for co.

it of tubes

&

spec.

n.
purp. tubes,
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“SMITHSONIAN TREASURY OF SCI-
ENCE,” edited by Webster P. True.
Published by Simon and Schuster, Inc,,
630 Fifth Ave., New York 20, N. Y., in
cooperation with the Smithsonian Insti-
tution, Washington, D. C. Three volumes,
1208 pages. Hard covers. $15.00.

A veritable library of science, this
three-volume set contains articles cover-
ing almost every field of scientific knowl-
edge and research written by some of the
world’s foremost authorities. Subjects
include astronomy, physics, oceano-
raphy, meteorology, engineering, and ex-
ploration; authors include W. C. Roent-
gen (“The X-Rays”), G. Marconi (“Wire-
less Telegraphy”), J. Edgar Hoover
(*‘Physical Science in the Crime-Detec-
tion Laboratory”), and Albert Einstein
(“Isaac Newton"). Furnished with an
attractive cardboard binder, the set con-
tains 133 full-page photographic plates
and 120 text illustrations, including
maps, drawings, and woodcuts.

AR= N v v

“SUCCESSFUL PREPARATION FOR
F.C.C. RADIO OPERATOR LICENSE EX-
AMINATIONS,”" by
Darrell L. Geiger.
Published by Pren-
tice-Hall, Inc., En-
glewood Cliffs, N.J.
Hard cover. 689
pages. $9.25.

To operate, main-
tain, or service any
commercial radio
transmitter in the
United States re- |
quires some form
of FCC license.
classes of llcenses
available, some easier to get than others
but carrying fewer privileges. This book
describes the various licenses, the nature
of the examinations which have to be
taken to obtain them, and how to pre-

BX saortomm Gar AR, Conpmatient Boi e cognonty (et
e oment B b bt
[ Rt
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A\ DO-IT-YOURSELF GOLDMINE!
40 ALL-NEW PROJECTS! 20 DATA CHARTS & TABLES!

ALL IN THE 1961 ELECTRONIC
EXPERIMENTER'S HANDBOOK

If you're an electronics hobbyist, you'll
welcome the 1961 ELECTRONIC EXPERI-
MENTER’'S HANDBOOK. It's packed with
over 40 all-new projects you can build [l
yourself, plus more than 20 informa-
tion-packed charts and tables on
circuits, resistors, transformers,
capacitors, ham and citizens
band radio, sound levels,
and much more!

THESE ARE JUST A FEW OF THE EXCITING PROJECTS YOU CAN BUILD FROM
THE COMPLETE DIAGRAMS AND EASY-TO-FOLLOW DRAWINGS:

PROJECTS FOR YOUR HI-FI PROJECTS FOR THE

& AUDIO SYSTEM> 1AM AND SWL

Speaker Cabinet Designs Acoustic Phone Patch

Unusual Amplifier One Transistor Ham Transmitter

Power Megaphone Beam Antenna

Intercom Mobile Short Wave Converter

One-Tube FM Tuner Practice Oscillator

Speaker Crossover

1 > [

PROJECTS TOR YOUR SHOP PROJECTS FOR FUN
Direct Reading Frequency Meter Electronic Music Box
Grid-Dip Meter Transistorized Driver Alarm
Dual-Meter Transistor Tester Auto Safety Flasher
Citizens Radio Tune-up Probe Transistorized Pocket Fence Controller
Field Strength Meter Transistorized Pocket Radio

R.F. Power Meter

The new 1961 E ECTRONIC EX- Ziff-Davis Publishing Company

1 Park Avenue

New York 16, N. Y.

Please send me a copy of the 1961 ELECTRONIC
EXPERIMENTER'S HANDBOOK. | enclose $1.00 plus
10¢ to cover mailing and handiing charges. (Canada
and Foreign $1.25 plus 10¢ postage.)

1961p
EXPER‘I.;CETNR](')E'#g PERIMENTER'S HANDBOOK will

HANDBCOX

be on sale at your favorite news-

stand or electronic parts store NAME
Jan, 26th. Reserve your copy today ABDRESS
! CITY_______ ZONE__STATE
EF2200 2017

—or order now by handy coupon, -2 i cmmcccccmmacc e arada=.
January, 1961 25



GIANT 1961
204 PAGE

SAVE UP 10
50% ON B-A
SELECTED

HI-FI AND
STEREQ
SYSTEMS &
COMPONENTS

@WMW\ “
'RADIO TV . T
. ELECTRONICS '

) OTHER CATALOG
% BURSTEIN- APPI.EBEE €o.

£ 28 Dept. PE, 1012 McGee St., Kansas City 6, Mo.
:'__; 1 Send Free 1961 B-A Catalog No. 611
Name

State

Hi1-F1 SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 Years to Pay!

Send Us |t
Your List of
Components
For A Package

University e Viking
Acoustic Research

Quotation
WE WON'T BE

Janszen ® Superscope
Wharfedale

USL Citizen Band
Gonset o Hallicrafter
Texas Crystals
Concertone

Bell ® G.E.

Weathers
Harman-Kardon

Eico @ Pilot ® Fisher
Acrosound ® Roberts
Bogen ® Leak ® TEC
Dynakit ® H. H. Scott

Thorens* ® Sherwood*
UNDERSOLD Dual Changer
All merchandise is biand new, Ampex OCDeWald
factory fresh and guaranteed. Sony e Challenger

Wollensak ® Pentron
Garrard ® Quad*
Miracord ® Pickering
Glaser-Steers
Components
Rek-O-Kut ® Tandberg*

Free Hi-Fi Catalog

AIREX
RADIO

CORPORATION
64-PE Cortlandt St., N. Y. 7

Audio Tape

Noreico ® Magnecord*

Fairchild ® Gray

Artizan Cabinets

Rockford Cabinets
*Fair Traded

PURCHASING A

 Bookshelf

(Continued from page 24)
pare for the exams. Broad answers to
hundreds of typical questions are given
which, if studied carefully, will enable
the reader to answer any actual exam

| questions on the same topic correctly. A
| must for the man seeking a commercial
‘ license.

, R R oY

““S-9 SIGNALS’' by William I, Orr. Pub-
lished by Radio Publications, Inc., Wil-
ton, Conn. Soft cover. 48 pages. $1.00.

This latest volume from the pen of the
prolific Mr. Orr is one of the most prae-
tical paperbacks we’ve seen in a long
time. Although only 48 pages big, it
overwhelms the reader with plans for 11
antennas—the likes of which we've never
seen. Inexpensive to build and simple to
install, they undoubtedly can give S-9
signal results simply because Bill Orr be-
lieves in proper matching. Recommended
for SWL's and hams operating from 2 to
80 meters.

LSS YR w0 N ue

“AUTO RADIO SERVICE MANUAL, Vol-
ume 10" published by Howard W. Sams
& Co., Inc, 1720 East 38th St., Indian-
apolis 6, Ind. 160 pages. Soft cover. $2.95.

Still another volume in the Sams
“PHOTOFACT” series covers 31 auto ra-
dios produced in 1958 and 1959 under the
following brand names: American Mo-
tors, Automatic, Buick, Cadillac, Chevro-
let, Edsel, Ford, Gonset, International,
Mopar, Motorola, Oldsmobile, Pontiac,
Riverside, and Vauxhall. It should be a
very valuable reference work for the
service technician who specializes in auto
radio repair.

A= N et N e

“MAGNETIC AMPLIFIERS—PRINCIPLES
AND APPLICATIONS,” by Paul Mali.
Published by John F. Rider Publisher,
Inec., 116 West 14th St.,, New York 11,
N. Y. 112 pages. Soft cover. $2.45.
The increasing use of magnetic ampli-

€O 7-2137
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| flers makes this book both timely and

practical. Presuming a fundamental
knowledge of electricity, it starts with a

Always say you saw it in—POPULAR ELECTRONICS



Accredited by the National

Home Study Council

good training
doesn't cost . . .

Get All
Three Booklets

An FCC License
Or Your Money Back!

Completion of the Master Course (hoth Sections)
will prepare vou for a First Class Commercial
Radio Telephone License with a Radar Endorse-
ment. Should you fail to pass the FCC examination
for this license aiter successiully completing the
Master Course, you will receive a tull refund of all
tuition payments. This guarantee is valid for the
entire period of your enrollment agrecment.

Get This Handy Pocket
Electronics Data Guide

Free...

Puts all the commonly used conversion factors, formulas,
tables, and color codes at your fingertips. Yours abso-
lutely free i you mail the coupon today. No further
obligation.

Cleveland Institute of Electronics
4900 Euclid Avenue  Desk PE 73 Cleveland 3, Ohio

January, 1961

Increase Your Technical Knowledge

Get a government license plus an understanding of
such electronic applications as computers . . . indus-
trial clectronics . . . radar . . . communications . . .
and many more.

4900 Euclid Avenue

|

3 successtul plan for , .,
Electronics Training

Desk PE 73

Cleveland 3, Ohio

Please send Free Career Information Material pre-
pared to help me get ahead in Electronics and a free
copy of vour “Pocket Electronics Data Guide.” I
have had training or experience in Electronics as
indicated below :

O Military

U Radio-TV Servicing
[0 Manufacturing

[ Broadcasting
] Home Experimenting
(1 Telephone Company

[J Amateur Radio ] Other.......coceeeeeniieeene
In what kind of work In what branch of
are you now engaged?  Electronics ore you
................................... interested?.................
N OIM B i s i i b v i i s Age.......... ...
City o Zone........ State.............. ...

PE 73

-------------------------------d

27



Bookshelf
(Continued from page 26)

basic review of magnetism, electromag-
netism, and magnetic circuitry, then goes
into saturable reactor theory—the key
to this field. Gain and feedback in mag-
netic amplifiers is covered, as well as con-
struction and general uses, maintenance,
and trouble-shooting.

LSS o U we !

“EXPERIMENTS IN INDUSTRIAL ELEC-
TRONICS,” by Melvin Whitmer. Pub-
lished by Howard W. Sams & Co., Inc.,
1720 East 38th St., Indianapolis 6, Ind.
Soft cover. 94 pages. $1.95.

Experience in entertainment phases of
electronics is not
enough to allow
someone to step
into the field of in- Eipiimenty
dustrial electronics n
servicing—heneeds
actual bench expe- ¢ Electrunics
rience on industrial o
equipment. This ¢ e
book is intended to
provide such expe-
rience through the
construction of sev-
eral projects rep-
resentative of in-
dustrial gear, Dia-
grams and step-by-step instructions are
included for building a photo-electric
alarm, an r.f. heating system, an elec-
tronic timer, a proximity detector, etc.
For those not interested in a career in
this field, the book can serve as a source
of unusual projects.

Industrial

A g b ey mndaitan
ome s e

. o dn o
d sk it e

A" SN wE N we

“*PRACTICAL RADIO AND ELECTRONICS
COURSE FOR HOME STUDY,’’ prepared
under the direction of M. N. Beitman.
Published by Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. Soft cov-
er. 216 pages. $3.95.

In this book, the beginner in radio and
electronics is introduced to the compo-
nents that make up the ordinary house-
hold receiver. Following an explanation
of common electronic construction prac-
tices, the book advances through meters,
circuit properties, test instruments, re-

28

ceivers, transmitters, and non-entertain-
ment (industrial) equipment. It should
provide the uninitiated with a basic un-
derstanding of a broad field.

ARS N E N ue

“PRACTICAL TV TROUBLE-SHOOTING, "
published by Gernsback Library, Inc.,
154 West 14th St.,, New York 11, N.Y.
Soft cover. 128 pages. $2.35.

Here is a collection of outstanding
service articles by
many well-known
technician-writers.
Intermittents, vid-
eo if. oscillation,
horizontal  jitter,
ghosts, and picture
quality control are
among the subjects
covered. As the

HOW TO

title suggests, the %

emphasis is on the ==& e ORe
practical side of SRR rovon v sers
servicing, but some g et uomasr-e -

theory is included cos WAy
(apparently on the

assumption that ‘‘you can’t fix ’em prop-
erly if you don’t understand ’em’). Rec-
ommended for beginners and experienced
technicians alike.

Free Literature

Two additions to the regular Heath
line of amateur radio, hi-fi, marine, and
test equipment kits are featured in the
Heathkit Fall & Winter 1960-61 catalog.
A new “Science Series,” aimed at intro-
ducing youngsters to electronics, in-
cludes three simple electronic workshop
hookups, as well as radios, an intercom,
a code practice set, and a portable trans-
mitter. And for the first time in its his-
tory, the company has some of its
equipment available in factory-wired and
tested form. Write to the Heath Com-
pany, Benton Harbor, Mich., for your

copy.

A six-page folder—“Recommended Cir-
cuits for Transistorized Radios’’——can be
obtained by writing Tung-Sol Electric,
Inc., 95 Eighth Ave., Newark 4, N. J.
Four circuits are given, covering units
which incorporate from four to seven
transistors. 30—

POPULAR ELECTRONICS



FREE

J
LAFAYETTE'S |

1961 CATALOG
324 GIANT SIZED PAGES

The Complete Catalog Featuring
“The Best Buys In The Business’’

) Stemaphonic Hi-Fi Equipment
2 Puti c Address Systems
Tz pe Recorders
Radio and TV Tubes and Parts
Ci-izen Band Equipment
{37} amateur Equipment

=\ sdustrial Supplies

Send for Lafay:me's FREE Catalog—the most complete, up-
to-the-minue clzctronic supply catalog crammed full of every-
thing in electromics at our customary down-to-earth money-
saving prices.

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE
IN ANY OTMER EATALOG OR FROM ANY OTHER SOWRCE—SEND FOR
YOUR COPY NCW!

A “must” For the economy-minded hi-fi enthuslast, expen-
'Ter‘ner. hobbyist ergineer, technician, student, serviceman and
ealer.

lAFAYI:'lTE

ieay eA'I'ALo-c

jﬂmrmnmcs

WO T vERAN

Selemew 8 Tty

m\&mwm‘mm\\\‘fm
e e
. il | 'l

Our 40th Year

EASY PAY PLAN—the simplest, and quickest way to get what
you want when you want it. As little as §2 down ... up to 24
months to pay.

Lafayette Radio Electronics Corp.

Dept 14-1, P.O. Box 150 i
A o Jamaica 31, N. Y, :
n 'AI % BD X O Send me trllogaR‘:EaEul.I:fglg:sto 324 page =
Maii the coupon today for your Neme i
FREE copy of Lafayette Radio’s ; 1
1961 catalcg, l Y Address ]
£ I city.— e Zona___  State '

January, 1961 29



LAFAYETTE

TRANSISTOR PORTABLE CITIZENS BAND
“WALKIE-TALKIE”

Complete Portable Two-Way Communication — with No License Required!

2.00 Constructed with the care and i

g precision of a fine

49-50 Down Two for 96.50 watch. This new transceiver combines a portabie
transmitter and superheterodyne receiver designed

Pocket Size — 634” X 3Va” X 158" for short range communication in the 27 mc Cit-
Fully Transistorized — 9 Transistors plus izens Band. Advanced circuitry and design util-
1 Diode izes 9 transistors plus 1 diode to achieve a range
Transmits & Receives Up to 10 Miles of from 1.5 miles to 10 miles depending upon
Under Favorable Conditions) conditions. Low input power of 100 MW permits
Uses Inexpensive Penlight Battenes operation without FCC license or permit. Easy-
Telescoping Antenna — 3 ft. 9 to-use-speaker serves as microphone, controls
Complete with Earphone For anate inclyde push-to-talk switch and on-off volume
Listening control. Housed in sturdy aluminum case. Suppiied
Supplied With Attractive Leather Carrying with 8 miniature penlight batteries, earphone and
Case & Crystals For Channel 10 attractive leather case with shoulder strap.

LAFAYETTE HE-20 DELUXE CITIZENS BAND TRANSCEIVER

NOT A KIT! compieTeLy wiren! 5.00
e Foolproof Dependable Relay HE-20 99-50 Down

Switching
® 14 Tube Performance, pfus 3 e Illluminated Dial
Diodes ® Buijlt-In 12 VoIt Power Supply
® 4 Crystal-Controlled Transmit For Mobile Use
Positions ® Comes Complete with Matched
® 4 Crystal-Controlled Receive Crystals for Channel 9
Positions Plus Tuneable
Receiver cver all 23 channels The sensitivity and selectivity of this new transceiver equals that of the finest units
® “S" Meter With Switch To available. Two or more of these transceivers will serve as an effective communica-

Measure Signal Strength and To tion system over a distance of up to 20 miles, depending upon terraln and antenna
Check on wattage Input to Final height. Tunable Superheterodyne receiver section covers all 32 assigned channels

® Dependable Push-to-Talk Ce- with a sensitivity of 1 microvolt and provides for 4 crystal controlled receiving
ramic Microphone & Relay channels. 5-watt crystal-controlled transmitter operates on any 4 of 23 channels.

® Adjustable Squelch Control Complete with rugged push-to-talk ceramic mike. Special bracket-handle allows

e Highly Effective Automatic installation in any location and any position. Size 12x5x8Y%2”D. with 115v AC/12v DC
Series Gate Noise Limiter Power Supply.

LAFAYETTE HE-i5A CITIZENS BAND TRANSCEIVER

Not Superregenerative but SUPERHET!

. Completely 57 50 5.00
THE GFEATEST VALUE in The CITIZENS BAND FIELD Wired . Down
® 5 Crystal-Controlled Transmitting ® 5-Prong Microphone Jack for Easy
Positions Relay Addition
® Superheterodyne Tuneable Receiver o Complete with Transmitting Crystal
Over Fuil 23 Channels for Channel 9
® 4 Duai Function Tubes, 2 Single Func-
tion Tubes plus 2 Rectiflers for 12 HE-15A Wired & Tested (less
Tube Performance antenna) ... Net 57.50
@ Planetary Vernier Tuning HE-19 Whip Antenna ... Net 3.95
® Effective Full-Wave variable Nolse HE-16 Power Supply for
Limiter 12 volts ... ree. Net 10.95
® RF Jack on Front Panel HE-18 Power Supply for
® High Output Crystal Microphone 6 Volts ... . Net 10.95

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER

A A YETTE NEW YORK 13, N.Y. BOSTON 10, MASS. PLAINFIELO. N.J.
R a D I o 100 6th Avenue 110 Federal Street 139 W. 2nd Street
BRONX 58, N.Y. NEWARK 2, N.J. PARAMUS, N.J,
16508 LIBERTY AVENUE  JAMAICA 33, N.V. S0 e FordtBm RG] 24 Central Avenue 182 Route 17

30 Always say you saw it in—POPULAR ELECTRONICS
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¥

. . HI-FI O
th to A New World oi
ertainment

Q‘» E3
AL e, ,3‘. ;
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’

SC-AAT™ STEREC AMPLIFIER

ENGINEERING:

Created with the ncretechnizel builder
in mind. There's muct mers #un in
assembling your owrm kif end it’s

so easy. «(Ny

DESIGN:

Each kit has the fin3 pre- SJERED .
fessional - lookirg teuck. PREAMPL FIER ...79.50
Styled to blend with every
decor.

¥0AuLlc,:r;" ‘get bester Jrits : - S 'y gl MONEY‘BA ‘:‘/K
P B Pt __ - b GUARANTEE =
?:JA“:, L e E : - . Lafayette Kits cre ex- =
high pquul(ifv el o : clusive prodects of Laf- =
engineering: = ayette Electronics.

: Each Lafayettz Kit
must meet or excecd
its published spzcifica-
tions, or Jour meney i3 =
refunded in full.

LI,

OO0
AHEEHERIH |

KT-2364 33-WATY
STERED AMPLIFIER ... 59.£0

KT22Q 70-WATT
BAS € STEREO

P AMPLIF ER ... £9.50

All Lafzyette Kits zre Awvailabl2 on the Easy Pay Plan.
All Lafayette Kits Made ir L.S.A.

KT-550] 1CO0-WA™T
BASIC STEREG AMPLIFIER ... 134,50

January, 1961



hallicrafters’ new s-120
short wave receiver
has the clean look of
precision performance

Where there’s danger and excitement
. .. where men of adventure are making
history . . . you can be in on the action
with this rugged, super-sensitive short
wave receiver!

Here’s the very latest Hallicrafters
advanced design, a compact beauty
that’s professionally styled, precision
engineered to pull in the best of short
wave—ships, planes, foreign stations,
amateurs, police, emergency and military
stations—from all over the world. All
this, and it's a fine standard broadcast
receiver too!

Latest features, including electrical
bandspread for precision tuning . . . slide-
rule dial (shows you where to listen for
what) . . . telescoping “‘whip”’ antenna
. . . front panel jack for headphones. Set
up your own private listening post for
adventure today!

The new Ideas in communications
are born at. ..

@ hallicrafters

DEPT. 21, CHICAGO 11, ILL.

of short wave?

Short Wave Listening’’.

Want to hear exciting examples

Send us 25¢

and we'll rush you our limited edition
record, ‘‘The Amazing World of

-

/I

products

DEPTH FINDER
PACO Electronics Co., Inc., 70-31 84th
St., Glendale 27, L. I, N, Y., has entered
the marine-electronics field with the
Model DF-90 depth finder. A completely-
transistorized unit, the DF-90 serves as
both protection against shoals and as a
fish-school finder. Its oversize scale is
calibrated in one-foot intervals and it

may be powered by the hoat’s electrical
system or by its own batteries. The her-
metically-sealed barium-titanite trans-
ducer can be mounted on transom or hull.
Having a range of up to 120 feet, the
DF-90 measures 7”7 x 534” x 6”, and is
available either as a kit or factory-wired.
In kit form, the price is $84.50; wired,
$135.50.

CAPACITOR ASSORTMENT
For the experimenter and serviceman,
Pyramid Electric Company (Darlington,
S. C.) has packaged 45 Mylar-paper
“Gold-Dip” capacitors in a nine-drawer
plastic case. The Type 151 units come in
the most popular values ranging from 0.25
pf. (400 volts) to 0.0047 pf. (600 volts).
A dab of red paint on one lead and a
mark on the body indicate the “outside
foil.”” The case measures 43,” x 934"
x 614”7 deep and comes with drawer di-

Always say you saw it in—POPULAR ELECTRONICS



Learm RADIOLTEL AT

W [SLECTRONICS Y "

by Practicing at Home .. =
in Your Spare Time P,

At No Extra Cost you get specially de-
veloped Electronic Training Kits for prac-
tical experience. Shop and laboratory
practice at home make learning easier,
interesting, faster. You do not need a
high school diploma or previous expe-
rience.

Increasing Demand
for Trained Men

This is the Electronies age. Men with

Electronic know-how are in demand.

They enjoy high pay and growing

opportunities for advancement. Satel-

lites, Radar, Automation in Industry. ~ .

Missiles. Rockets, Planes, Sterco, .

TV, Radio, Two Way Communications for trans- NRI Hus Tr(“ne sut(ess
portation are a fcw of the fantas-

tic developments in the fast A

growing BElectronies indastry. If Fi

vou are not completely satisfied

with vour work: if vouare doubtful i A’l’

about your future, investigate 5"' ﬁ

<lecironi v . ¥
5 Lchnox.ncs‘ ) g i A
ngh POY, Prestlge, Brlght Future “I got over Lwice the “'Now in charge cf “Averaged $150 a

. . N . salary | made hefore sound effects for montih spare 1ime be-
What branch of Electronies interests you? Thou-  enrolling. NRI train-  CBC. NRI opened fore 1 graduated.

%
1

/

sands of successful NRI graduailes prove that i1ng gave me a doors to greater op.- Now have my own
NRI's learn-by-practice method is the way to thorough understand-  portunity for me. full time L-usmvslsla.
q N R . sy 5 mng. 1. ATKINSON F. TUDOR, Toronte, F. wW. co%, Holly-
success. You start in vour chosen carver *way 1000 ey Ontario. wood. Cal.

ahead of the man who only learns from becoks. You
do not need Lo give up vour job. You do no need m”
to go away to school. You learn at home, get prac- N Ew COURSE lN

tical knowledge from training kits NRI1 prcvides.

ELECTRONICS A6

Train With the Leader f— ————m e — - —
NRI1 is the world's oldest and larg- .
est h(;nn- S(U((i); Eblccl/r(i\lics S('hor(:l. CU" OU' and MalI—No SfClmp Needed

You benefit from the cexperience
NRI has gained from training men
for 45 years. NRI offers you proven
courses of home study in Elec-

tronics; Principles. Practices and ..:~.
Maintenance— Radio Television The o ‘C\“ o
Communications— Radio Televi- amazing f S .‘ -
sion Servicing. ) -4 w-ﬁf

Start Soon, Earn More | No Salesman will cal.. (Please PRINT) pept. 1304 N e

w 10 7o
Soon aflter enrolling NRI shows you M
how to apply your knowledge to
carn extra money doing Electronic
repairs or servicing Radio and
Television sets for friends and

neighbors. Take the first step to- i Add-ess

: its
Name Age for !

s
w
-

—

ward success now. Find out what
NRI offers vou. Mail the postage-
free card. No obligation. Cost of
: : NRI training is low.
8 Monthly  payment
plan available. NA- ® - °
rionar, kADIo | ational Nadio Enstitete
2% Washington16,D.C. } WASHINGTON 16, D. C.

A ACCREDITED MEMBER NATIONAL HOME STUDY CCUNCIL

City Zone State
OLDEST & LARGEST HOME STUDY RADIO.TV SZHOOL




JOB COUNSELORS ADVISE

LEARN ELECTRONICS

v RSE 7 NEW Home Study Course
!\"”T/Tig'ﬁic:g; : ,;x ELECTRONICS

n 1 Principles-Practices-Maintenance

NOW READY

This is the Electronic Age. Electronic equipment is
already being used to count and control flow of
liquids, solids. gascs. Electronics is employed to
i scarch for oil, make surveys, centrol traffic, ma-

chine complex parts and in atomic installations.

£ g
b L4 ’
L4 ’ & Ww -~ ﬂ Military uses of Electronics are great and expanding

TS ULTRA rapidly. In business, Automation with Itlectronics
{ HIGH FREQUENCY OSCILLATOR plays an important part, prepares payrolls, calcu-

i lates engineering formulas.

TRAIN'NG KITS Learn More to Earn More
Now, to mect the growing demand for trained

Electronic Technicians NRI has developed a com-
No EXTRA COST prehensive, complete course in Electronics Prin-
ciples, Practices, Maintenance. This training
stresses fundamentals. It is a course specially pre-
pared for beginners and for Technicians. You get
both theory and practical experience in an interest-
ing, exciting way.

Ten Special Training Kits
Give Practical Experience

You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D’Arsonval type
Vacuum Tube Voltmeter (Kit 2); work and experi-
ment with pentode tubes, selenium resistors, oscil-
lators, transistors, magnetic amplifiers; and get
practical experience in telemetry circuits as used
in_earth satellites, digital and analog computers
(Kit 9).

4mmSEE OTHER siDEm NRIO!dest Largest School

re— — ——————————— — — —"— — — ———t - v = C€55. YOu must act. Get FREE 64-
page Catalog from America’s oldest
and largest home study Electronic-
Radio-Television school. It gives facts,
FIR S T CLA S S opportunities in Industrial and Mili-
. tary Electronics careers, also shows
Permit NO. 20-R what you learn, tells about NRI's
other courses in Radio Television

i

(Sec. 34.9, P. L. & R) i Servicing and Radio Television Com-
!
i

-

g ﬂ :
! Ko Wo
[} - .
I LI PRAE
k. PRACTICE WITH
) LOW POWER TRANSMITTER 13

PRACTICE WITH
D'ARSONVAL TYPE VOLTMETER

: munications. Monthly payments plan.
WOShmgfon: D.C. Mail Postuge Free Card for 64-page
Catalog. NA'TTONAL RADIO IN-
STI'TUTE. Washington 16, ID.C.

BUSINESS REPLY CARD

No Postage Stamp MNecessary if Mailed in the United States

POSTAGE WILL BE PAID BY

“aiional Rudio Insiiiuie

3939 Wisconsin Avenue

Washington 16, D.C.

POSTAGE FREE CARD

MAIL Now

1



products
(Continued from page 32)

viders and adhesive labels, permitting its
further use after the capacitor supply is
exhausted.

R-C TESTER
The latest addition to the NRI “Profes-
sional” line of test instruments is the
Model 311 resistor-capacitor tester. A
bridge circuit is used for accurate meas-
urement of resistance, capacitance, leak-
age, power factor, opens, and shorts,
Four capacitance and four resistance

ranges cover from 0.00001 to 1500 uf. and
from 1 ohm to 150 megohms; 19% preci-
sion resistors, 59% capacitors, and a 6E5
null indicator insure accuracy. Price:
$28.75, wired; $19.75 as a kit. (National
Radio Institute, 3939 Wisconsin Ave.,
Washington 16, D. C.)

CERAMIC MICROPHONE
A high-output ceramic microphone avail-
able in two models (MK-3 and MK-3L)
has been announced by CBS Electronics,
100 Endicott St., Danvers, Mass. Fre-
quency response of the MK-3 is 30 to
10,000 cycles. Output is -52 db and the
recommended load resistance is 5 meg-
ohms. The MK-3L is similar to the MK-3,
but is mounted on a 131%” gooseneck
that makes it suitable for use in paging
systems and language laboratories. Other
variations with a push-to-talk button can
be had for mobile and CB use.

C.W. TRANSMITTER
Designed for the novice, and for the
advanced ham who wants a low-power
(60 watts) standby rig, the EICO 723

January, 1961

transmitter is available either wired or
as a kit. It covers 80, 40, 20, 15, and 10
meters with single-knob bandswitching.
The meter may be switched from the

final’s plate to its grid circuit. With an
external modulator, the unit can put out
an AM phone signal. Other features in-
clude: a built-in antenna relay, VFO
power take-off, modulator/accessory
socket, and effective TVI suppression.
Price: $49.95, kit; $79.95, wired. (Elec-
tronic Instrument Co., Inc., 33-00 North-
ern Blvd.,, L.I.C. 1,N. Y.)

SIGNAL-INJECTION PROBE
The “Noy-Z-Ject” Model D-800 probe,
announced by Doss Electronic Research,
Inc., Kansas City, Mo., is actually a 1000-
cycle pulse generator in probe form, Its
output ‘‘shock-excites” an rf. or if.
tuned circuit to produce a damped-wave
output signal at the circuit’s resonant

frequency. This excited signal serves as
a carrier frequency for the 1000-cycle
probe output signal. The long, sharp tip
of the probe is handy for getting into
tight places and piercing printed-circuit
board coatings. Price: $11.67, wired;
$8.67, in kit form.

REPAIR SHAFTS
Broken slotted tuning studs on i.f. trans-
formers, width coils, linearity coils, etec.,
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ELECTRONICS

BOOK SERVICE

greatest electronics books -

will send you
your choice of the world’s

for a 1-DAY FREE EXAMINATION

Here are some of the world's greatest elec-
tronics books...chosen carefully by Ziff-Davis
Electronics Book Service as among the best
in their fields. You'll find top-notch texts and
manuais on theory and instruction...impor-
tant volumes covering radio and TV servicing,
electricity and appliances...reference books to
help you understand such fields as computers,
citizens band, communications, and electron-

ics experimentation.

%4

I

ko

et

 THEORY
| AND INSTRUCTION

Each volume is designed to help you get more
know-how, greater enjoyment from your elec-
tronics specialty—and each is yours for 7 days
FREE! Simply write your choices on the coupon
below and mail it today. When your books
arrive, read and enjoy them for seven full days.
If, after that, you don't agree that they are
everything you want, return them and owe
nothing. Here is the perfect way to build the

library every man in electronics must have.

T o4 - bJi
~__RADIO
'AND TV SERVICING

Get started in radio, TV, commu-
nications, by using these simple
basic guides to electronic princi-
ples, functions, and operations!

2500. BASIC
ELECTRONICS,
Grob

An introductory text on
the fundamentals of
electricity and elec-
tronics for technicians
in radio, television and
industrial electronics.

2501. ELEMENTS OF
ELECTRONICS, Hikey and Villines

This basic electronics text offers an
excellent course for training radio
and electronics technicians and for
students in television, radar and
sonar. $6.95

2511.
UNDERSTANDING
RADIO, 3rd Ed.,
Watson, Welch

and Eby

For those with little
or no technical knowl-
edge who wish to know
the fundamentals of
radio theory and serv-
icing. $8.25

2522. ELEMENTS OF RADIO,
Hellman

A thorough grounding in alt basic
principles of radio and radio com-
munication, with a review of elec-
tricity and magnetism. iIncludes
chapter on transistors. $5.50

Save time and labor in radio and
TV maintenance by referring to
professional handbooks!

2407. HOW TO GET AHEAD IN
THE TELEVISION AND RADIO
SERVICING BUSINESS, Marcus
Shows the way to get started as a
Tv-Radio repairman, how to earn
while you learn, how to get and
keep customers. $3.50

2415. MANDL'S

TELEVISION
»——‘“’/ﬂ SERVICING, Mandl
e This standard text
i, 3 book in the T.V. serv-
icing field provides

clear descriptions of
the fundamentals of
T.V., and practical in-
struction on the diag-
nosis and correction of
typical trouble $7.50

=z

2408. ESSENTIALS OF
ELECTRICITY FOR RADIO AND
TELEVISION, 2nd Ed.,

Slurzberg and Osterheld

Provides necessary background of
principles for understanding T.V.,
FM and radio circuits. $8.25

o 2404. FM RADIO

§ m SERVICING
M. HADIS HANDBOOK, King
SEAVICING A practical guide to
BANBBOOK FM V.H.F. receivers,
u;@g their design, construc-

= tion, alignment and
i repair. $5.00

Brush up on electrica! theory, re-
pair any electrical appliance by
using these simple manuals!

2651. MAJOR
APPLIANCE
SERVICING,
Brockwell
Gives essential infor-
mation for a career in
major appliance sery-
icing. Explains meth-
ods of repairing appli-
ances, organizing and
managing a service
business. $5.95

2650. HANDYMAN'S ELECTRICAL
REPAIRS HANDBOOK, Hertzberg
Step-by-step photos and instruc-
tions show you how to repair and
maintain home power systems, ap-
pliances, air conditioners, motors,
etc. Also: how to make simple, use-
ful appliance testers. $2.50

2660. BEGINNING
ELECTRICITY,

aton

Principles, construc-
tion and operation of
basic electrical de-
vices and appliances.
A thorough foundation
in electricity plus es-
sential details on
mechanisms. $6.00

2652. HOW TO REPAIR HOME
APPLIANCES, Campbell

For the do-it-yourselfer, a handy,
easy-to-read reference book with
chapters on all kinds and types of
appliances. Concise, thorough in-
structions with many useful iltus-
trations. $2.50

beginning,
electricily




Construction
- and
- Experimentation

&

b Commuhicatfons :
and
Broadcasting

Special Topics

Wonderful ““how-to”’ books to help
you build and enjoy practical elec-
tronic devices simply and easily.

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay

with a few dollars
worth of basic tools
and this book to guide
you, you can explore
electronics experimen-
tation more completely
than ever before. 10
big sections. $4.95

2002. ELECTRONIC KITS
DIRECTORY, Ziff-Davis Publishing
Company

New 1960 edition lists over 750
kits, latest models, prices and fea-
tures for hi-fi, ham radio, SWL,
shop improvement, Citizen's Band,
fun and education. $1.00

2351. RADIO PROJECTS, Marcus

10 easy-to-construct radios de-
scribed in this book cover the field
thoroughly and completely, pro-
gressing in difficulty from the sim-
ple crystal detector to the super-
heterodyne receiver. $3.85

2001. 1960 ELECTRONIC
EXPERIMENTER’'S HANDBOOK,
Ziff-Davis Publishing Company

40 projects for home and shop, 20
of which are transistorized. Special
section on understanding transistor
circuits. $1.00; 2009. cloth, $1.95

See Your
Pants ﬂalda
On Use “Fhce

Couton Today!

Leading radio and electronics parts

jobbers, hi-fi dealers and salons are
making their stores headquarters for
books on every electronics subject.
You can take this list to your favorite

dealer for immediate purchase.

#f your local parts jobber or dealer
does not carry books, use the coupon
for prompt delivery from ELECTRON-
ICS BOOK SERVICE, on a 7-day free
trial basis..

Here are books which simplify
basic and advanced theory — and
open new horizons to you in the
field of communications!

2901. HAM RADIO, Hertzberg

Tells exactly how to become a
“ham’”’—how to obtain a ham
“ticket,”” how to learn code, how to
select receivers and transmitters—
everything you need to know is be-
tween the covers of this handy
guidebook. $2.50

2900. BROADCASTING
TELEVISION AND RADIO, Kingston,
Cowgill, Levy

A simple, practical introduction to
broadcasting, dealing with perform-
ance before the microphone and
camera. $8.65
2008. CLASS D
. CITIZENS RADIO,
E. Sands

o Gl

] CTzMe  First complete book on
- w Citizens Radio opera-

@ - tion. Covers Class D

history, rules, applica-

Pl ti !
- dombe,, ions, how it works.
ol Many illustrations.
e $4.95

2907. RADIO OPERATING
QUESTIONS AND ANSWERS,
Hornung & McKenzie

Presents specific information on
radio law, operating practices and
theory for those studying to pass
the FCC commercial radio operator
exams of the various license
grades. $6.25

Choose any of these practical
books—to take advantage of the
growing opportunities in the ex-
citing field of electronics!

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock
A fact-filled guidebook
to eiectronic comput-
ers. Explains the work-
ing of every major
computer system.
Must reading for all
who want a more com-
plete knowledge of this
important field. $4.95
2601. TRANSISTORS IN RADIO,
TELEViISION AND ELECTRONICS,
Kiver

A descriptive, non-mathematical
text for radio, television, electron-
ics technicians and for those who
want a working knowledge of tran-
sistors and circuits. $7.95

2301. ELECTRONICS &
NUCLEONICS DICTIONARY,
Cooke & Marcus

New! A revised, enlarged edition
containing authoritative definitions
of terms used in radio, television,
industrial electronics, nucleonics,
sound recording, etc. Bigger and
better than ever! $12.00

2600.
TRANSISTORS,
Gillie

Describes and analyzes
semi-conductors and
transistors and how
they behave. 300
pages, illustrated.
$7.95

T T P T R L T

ELECTRONICS BOOK SERVICE

One Park Avenue, New York 16, N. Y.

Please send me the book(s) | have listed below for a FREE 7-Day Trial
Examination. | understand that if | am not completely satisfied, | may

&)

return my selection{(s) and I'll owe you nothing. Otherwise, | will send

you payment for the book(s) of my choice. plus postage and handling.

NUMBER TITLE PRICE
*TOTAL

*New York City Residents, please add 3% sales tax.
(If you need more space for other titles, attach a sheet of paper with addl. list)

[] SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will
pay shipping charges. Same return privileges and prompt refund guaranteed.

[0 Please send me FREE CATALOG, when published. EF532

NAME o pm— e -
PLEASE PRINT CLEARLY

ADDRESS

CITY ZONE STATE

- o o i o S - e = e = e e S e e mm e B AS Am e Em e 0m A e e S e

(7-day free tria! offer good only in U.S.A. and Canada. Foreign customers must enclose
payment in full. Satisfaction guaranteed or money refunded.)

- - - S R o S A m e G e M e B EA M M e M e S AW e A e me e e



... a completely new

that meets

FCC

regulations

YModel 760:117 vac
Kit  wired

59.95 $89.95

Model 761: 117 VAC& 6 VDC ,,, $
Model 762: 117 VAC & 12 vDe " $69'95
incl. mtg. bracket (Pat. Pend.) wired 799.99

‘EICO premounts, prewires, pretunes, and seals the
ENTIRE transmitter oscillator circuit to conform
with FCC regulations (Section 19.71 subdivision d).
EICO thus gives you the transceiver in kit form that
you can build and put on the air without the super-
vision of a Commercial Radio-Telephone Licensee!

Highly sensitive, selective SUPERHET (not regenera-
tive) receiver with 5% dual function tubes and RF
stage. Continuous tuning over all 23 bands. Exclu-
sive Super-Hush® noise limiter. AVC. 3" x5” PM
speaker. Detachable ceramic mike. 5 watt crystal-
controlled transmitter. Variable “‘pi’" network matches
most popular antennas. 12-position Posi-Lock®
mounting bracket. 7 tubes and 1 crystal (extra xtals
$3.95 each). Covers up to 20 miles. License available
to any citizen over 18—no exams. Antennas optional.

SAVE with these famous VALUE LEADERS!

All-Transistor Portable

RA-6:Kit $29.95 Wired $49.95
High sensitivity & selectivity.
Plug-in transistors. 4~ x 67
speaker; push-pull audio.
Prealigned RF & IF trans-
formers. Less batt., incl.FET.

New! 60-Watt CW Transmitter
#723: Kit $49.95 Wired $79.95
|deal for novice or advanced
ham needing low -power,
stand-by rig. 60W CW, 50W
external plate modulation.
80 through 10 meters.

90-Watt CW Transmitter*
#720:Kit $79.95Wired $119.95
“Top auality’'—ELECTRONIC
KITS GUIDE. Ideal for vet
eran or novice. 90W CW, 65W
external plate modulation.
80 through 10 meters.

*U.S. Pat. No. D-184,776

High-Level Univ. Mod.-Driver

#730:Kit $49.95 Wired $79.95

Delivers 50W undistorted au- *
dio. Modulates transmitters

having RF inputs up to 100W.

Unigue over-modulation indi-

cator. Cover E-5 $4.50.

Grid Dip Meter

#710:Kit $29.95Wired $49.95
Includes complete set of
coils for full band coverage.
Continuous coverage 400 kc
to 250 me. 500 ua meter.

For FREE CATALQG, fill out coupon on Page [IJ

® 3300 N. Blva,, L.I.C. 1, N. Y.

Add 5% in the West

38

products
‘ (Continued from page 35)
can be easily repaired with a series of
repair shafts manufactured by Superex

Electronics Corp., 4 Radford Place,
Yonkers, N. Y. Both 4-40 and 6-32 sizes

are included in an assortment of six
popular sizes. Price, 79 cents per as-
sortment.

PRESSURE-SENSITIVE LABELS
Booklets of pressure-sensitive labels to
identify small parts containers are avail-
able from Kiwihstik Products, P. O. Box

263, Hicksville, L. 1., N. Y. The names of
over 450 parts are printed on the labels,
including a variety of nails, screws, bolts,
and nut sizes. Label size is 14" x 11,”;
price per booklet is $1.00, postpaid.

“SPECTACLE” RADIO
You won’t have to miss your favorite ra-
dio program if you have one of the tiny,
“spectacle” radios produced by the W. R.
Steele Co., 7569 University Ave., La
Mesa, Calif. The miniature receiver in-

corporates three transistors and a diode
and is completely contained in the
temples of a special spectacle frame. A
tiny tuning dial is mounted on one
temple, a switch/volume control on the
other. And the unit’s tiny mercury-type
battery lasts about 160 hours. Price,
$29.95.

TUBE YOKE REMOVER
Now available from the Walsco Elec-
tronics Mfg. Co. (100 West Green St.,
Rockford, I11.) is a solvent which enables
a picture tube yoke to be slipped off with-
out breaking the tube. Called “Ez-Off
Frozen Yoke Remover Spray,” the sol-
vent is packaged in a spray-type can and

is priced at 99 cents per can. 30

Always say you saw it in—POPULAR ELECTRONICS



FEATURED IN FEBRUARY POPULAR ELECTRONICS:
INFRARED!

How it’s used ...
What it 1s...

Projects you can build ...

Once known only as a
mysterious invisible
light, today infrared is

used for such diverse

tasks as spotting enemy missiles

...analyzing molecular structure...triggering alarm
systems. It's even found in children’s toys!

You'll want to find out more about this exciting invisible
light and its uses in February PoPULAR ELECTRONICS.
Learn about an incredible new infrared two-way walkie-
talkie...how to construct an infrared burglar alarm

in this fascinating article.

And you'll also enjoy these exciting February
PopuLAR ELECTRONICS constructicn projects:

« BUILD A FIELD STRENGTH METER

Here are complete construction plans for an inexpensive one-transistor
field strength meter. Tune your transmitter or beam antenna...use it to track
down troublesome TVi harmonics and r.f. “‘spill” into adjacent power

and telephone lines.

o CONSTRUCT AN INEXPENSIVE DX BOOSTER

For under $5.00, you can build a broadcast band DX booster to pep-up

" e, : ol POPULAR
those weak DX signals! Boost your communications receiver up to 7 'S II
units with the easy-to-follow plans coming ycur way in February 3 ( LUNR
POPULAR ELECTRONICS. ‘a

Don’'t miss the informative, entertaining February issue of PoPuLAR ELECTRONICS '
—on sale January 26th at your favorite newsstand.
SUBSCRIPTTON RATES:
one year $4‘ two yenrs 37 threc years Q1()
TPortiar Liecrronics, 434 South Wabash Ave., Chicago 5, Il

January, 1961



Listen to the EICOIHour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri.,

BEST BUYS IN STEREO AND MONO HI-FI

New
Stereo/
Mono
4-Track
Tape
Deck

Omm % e
e [ 3¢ K A R

Semikit (electronics in kit
form) $289.95 Wired $395.00

28W Integrated
Stereo Amplifier HF81
Wired $109.95

Kit $69.95

Ki Wirea
100W HF89: $99.50 $139.50
70W HF87: $74.95 $114.95
28W HF86: $43.95 $ 74.95

Citizens Band Transceivers j :
from
Kit
$59.95
Wired
$89.95

New Metered
Variable AC
Bench Supplies
Model 1073

(3 amps) s
Kit $35.95 Wired $47 95
Mode! 1078 (7V2 amps)
Kit $42.95 Wired $54.95

[

Tube
Tester

=625
Kit $34.95 Wired $49.95

6- & 12v
Battery
Eliminator
& Charger
#1050

Kit $29,95
Wired $38.95 2
Extra-filtered for

transistor equipt. #1060
Kit $38.95 Wired $47.95

Qe Fe s

New FM-AM Stereo Tuner ST96
Kit $89.95 Wired $129.95
Incl. FET

FM Tuner HFT30
Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

!§:: O

AM Tuner HFT94 Incl. FET
Kit $39.95 Wired $65.95

Stereo/Mono Changer /Player
1007 with stereo cartridge
and dual sapphire styli $49.75

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS

New 60W CW Transmitter 2723
Kit $49.95 Wired $79.95

BEST BUYS IN TEST EQUIPMENT

Peak-To-Peak
VTIVM 2232
& Uni-Probe®
Pat. =2,790,051
Kit $29.95
Wired $49.95

VIVM =221
Kit $25.95 Wired $39.95

RF Signal
Generator
=324

Kit $26.95
Wired $39.95 |

R-C Bridge
& R-C-L
Comparator

#9508
Kit $19.95 wired $29.95

7:15-8 P.M.

©1961 by EICO, 3300 N. Blvd, L. L C. 1, N. Y.

New 70-Watt Integrated
Stereo Amplifier ST70
Kit $94.95 Wired $144.95

- .
Tegesp
New 40-Watt Integrated

Stereo Amplifier ST40
Kit $79.95 Wired $124.95

Stereo Preamplifier HF85
Kit $39.95 Wired $64.95

B EXCELLENCE
IN
CREATIVE

ELECTRONICS

Over 2 MILLION
EICO iinstruments in
use throughout the
world. Compare, take
Transistor Portable Radio RAG [IERULIMIUCIUCIRSNE-Ll

i i "'off the shelf
:('_Ilz"$$g:r95 Wired $49.95 oo oA

neighborhood
dealers, most of
whom offer
budget terms.

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

|
1
I ‘

it
1]
i

¥

Tk
Wil 3

wix

4
ol
o

ST

9

DC—5 MC
5” Scope *460
Kit $79.95

Wired $129.50

5” Push-Pull Scope =425
Kit $44.95 Wired $79.95

1000
Ohms/ ) =
o 1 eico,
V-O-M 536 { C1sen
Kit $12.90 5 &
bkl J wc;ftlice
2 dealer D ' for which }
& > =D ndling.
‘ Ué?o%Beozw postage & ha

en for ”
Mu”i- ...........................
3 AAreSS .o T |
Tracgr City . Zone State..eeese
:14 A .............. t
Wired $26 ‘ "Add 5% in the Wes
Wired $28.95 Aol

See Page 38 for the BEST BUYS in CITIZEN TRANSCEIVERS, “HAM” GEAR and TRANSISTOR RADIOS



Edward Startz is M.C. for
“The Happy Station' pro-
gram of Radio Netherlands.

VOICES from EUROPE -~

Short-wave broadcasts beamed to North America

provide hours of informative and interesting listening

HE ‘“Voices of Europe’’ are broadcasting daily to short-

wave listeners in the United States and Canada. And a
surprisingly high percentage of the programs are in Eng-
lish. By tuning in on these broadcasts, the listener can
obtain a first-hand glimpse of life and customs in each
land, gain some understanding of the people and their
problems, and hear another side of the daily news.

The tables on the next four pages list the English
language broadcasts from European short-wave broad-
cast stations. Frequencies, call letters, slogans, times
and dates, and up-to-date program information are all
included. Slight changes in frequencies can be expected,
but the programs and times are those which these sta-
tions will follow during January and February.

PROGRAMING

Space does not permit a comprehensive listing of all the
various and vitally interesting programs on the air,
but on page 46 you'll find a few notes typical of
European winter programing.

By
STEWART WEST

The sound of Big Ben (pre-
recorded) is broadcast from
London every hour on the hour.

A charming announcer in Switzerland, known as
Pamela, can be heard regularly via the short waves.




TIME: EST (PST)
0630-0700 (0330-0400)

0630-0700 (0330-0400)
on Tue. & Sat.

0700-0715 (0400-0415)
0730-0830 (0430-0530)
0800-0830 (0500-0530)
0845-0930 (0545-0630)
0900-0920 (0600-0620)

on Sundays only
0900-0930 (0600-0630)

0915-1315 (0615-1015)

0945-1130 (0645-0830)

1000-1015 (0700-0715)

1000-1030 (0700-0730)

1030-1100 (0730-0800)

1100-1130 (0800-0830)
on Mon., Wed. & Sat.

1100-1130 (0800-0830)
on Mon. & Fri.

1100-1230 (0800-0930)
on Sundays only.

1140-1210 (0840-0910)
on Tue. & Fri.

CITY, COUNTRY (NAME)

*Warsaw, Poland (Radio Warsaw)
News—0630 (0330)

*Helsinki, Finland (Radio Finland)
DX program—1st and 3rd Sat.
0630 (0330)
Mailbag—Other Sat. 0630 (0330)

*London, England (B.B.C.)
News—0700 (0400)

*Warsaw, Poland (Radio Warsaw)
News—0730 (0430), 0800 (0500)

Paris, France (This is Paris)
News—0800

Lisbon, Portugal (Lisbon Calling)
News—0910(0610)

Oslo, Norway (Radio Norway)

*Stockholm, Sweden (Radio Sweden)
News—0900 (0600)
DX program—Mon. 0920 (0620)

*London, England (B.B.C., North American
Service)
News—1100 (0800), 1300 (1000)

Berne, Switzerland (Switzerland Calling)
News—0945 (0645)
DX program—Fri. 1020 (0720)
Mailbag—Sun. 1030 (0730)

Vatican City, Vatican (Radio Vatican)
News—1000 (0700)

Copenhagen, Denmark (Voice of Denmark)
News—Tue. & Thur. 1000 (0700)
DX program—Thur. 1020 (0720}
Mailbag—Sat. 1015(0715)

Belgrade, Yugoslavia (Radio Belgrade)
News—1030(0730)

Vatican City, Vatican (Radio Vatican)
News—1100 (0800)

Helsinki, Finland (Radio Finland)
DX program—1st & 3rd Sot.
1100 (0800)
Mailbag—Alt. Fri. 1100 (0800)

Hilversum, Holland (The Happy Station)
Mailbag—1200 (0900}

Copenhagen, Denmark (Voice of Denmark)
News—1140(0840)

FREQUENCIES (kc.)
17800, 15275, 11800

17800, 15190, 11960

17740

17800, 15275, 11800
17765

21495, 17880

25900, 21670, 17825,

15175
17840

21675,
25840 (from 1100)

21605, 17785

15120, 11740, 9645

15165

Y

15240, 11735, 9505

21515, 17840

17800, 15190, 11960

21565, 21480

15165
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TIME: EST (PST)
1145-1200 (0845-0900)

1145-1230 (0845-0930)

1200-1220 (0900-0920)
on Sundays only.
1215-1300 (0915-1000)
1230-1245 (0930-0945)
1315-1330 (1015-1030)
1330-1400 (1030-1100)

1345-1530 (1045-1230)

1500-1600 (1200-1300)
1615-1705 (1315-1405)
Daily except Sun.
1615-1815 (1315-1515)
1630-1800 (1330-1500)

1700-1730 (1400-1430)

1715-1845 (1415-1545)
1730-1800 (1430-1500)
1730-1800 (1430-1500)

on Mon., Wed. & Fri.
1800-2203 (1500-1903)

1800-0100 (1500-2200)

January, 1961

CITY, COUNTRY (NAME)

Belgrade, Yugoslavia (Radio Belgrade)
News—1145(0845)

Berne, Switzerland (Switzerland Calling)
News—1145(0845)
DX program—Fri. 1120 (0920}

Oslo, Norway (Radio Norway)

Lisbon, Portugal (Lisbon Catling)
News—1240 (0940)

Athens, Greece (Radio Athens)
News—1230(0930)

Vatican City, Vatican (Radio Vatican)
News—1315(1015)

Belgrade, Yugoslavia (Radio Belgrade)
News—1330(1030)

Berne, Switzerland (Switzerland Calling)
News—1345(1045)
DX program—Fri. 1420 (1120}
Mailbag—Sun. 1430 (1130}

*Brussels, Belgium (This is Brussels)

*Hilversum, Holland (Radio Netherlands)
News—1615(1315)

*London, England (B.B.C., G.0.S.)
News—1800 (1500)

Villa Louvigny, Luxembourg
(Radio Luxembourg)

Berlin, East Germany (Radio Berlin
International)
News—1700(1400)

*Cologne, Germany (Voice of Germany)
News—1740 (1440)

Tirana, Albania (Radio Tirana)
News—1730(1430)

Vatican City, Vatican (Radio Vatican)
News—17301(1430)

*London, England (B.B.C., G.0.S.)
News—1800 (1500), 1900 (1600},
2100(1800), 2200 (1900)

*Moscow, U.S.S.R. (Radio Moscow)
News—every hour on the hour.
DX program—2nd & 3rd Sun.

1850(1550), 2150 (1850}
Mailbag—Sat. & Sun.
1930(1630), 2230 (1930)

FREQUENCIES (ke.)
15240, 9505, 7200

21605, 15315

25900, 21670, 17825,
15175, 11850

17895

9605, 6075

15120, 11740, 9645
9505, 6100

9545, 7210

6140
11730, 9590

11860, 9510
6090

11765, 9605

11795, 9605
7157
15120, 11740

9510, 6110

9720, 9690, 9660,
9620, 9610, 9570,
7390, 7290, 7210,
7150
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TIME: EST (PST)

CITY, COUNTRY (NAME)

FREQUENCIES (kc.)

1830-2000 (1530-1700)
on Saturdays,

1900-2000 (1600-1700)
on Sun., Tue., Wed.
& Thur,,

1945-2000 (1645-1700)
on Mon. & Fri.

1900-2000 (1600-1700)-

1900-1925 (1600-1625)
on Sundays only

1900-2200 (1600-1900)

1930-1950 (1630-1650)

1930-2030 (1630-1730)
2000-2030 (1700-1730)

2030-2120 (1730-1820)
Daily except Sun.

2030-2130 (1730-1830)

2030-2215 (1730-1915)

20452115 (1745-1815)

2100-2130 {1800-1830)
Mon. through Fri.,
2030-2130 (1730-1830)

on Saturdays.

2100-2125 (1800-1825)
on Sundays only

2100-2230 (1800-1930)
on Sundays only

2130-2230 (1830-1930)

2200-2255 (1900-1955)
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*Brussels, Belgium (This is Brussels)

News—1935(1635)except Mon. & Fri.

at 1945(1645)
Mailbag—Sat. 1930 (1630}

*Budapest, Hungary (Radio Budapest)
News—1900 (1600)

Oslo, Norway (Radio Norway)

*Cologne, Germany (Voice of Germany)
English programs—Sun., Wed. & Sat.
2110(1810) -
DX program—2nd Mon. of the mont
20151715}

*Rome, Italy (Italian Broadcasting and
Television System)
News—1930 (1630)

*Warsaw, Poland (Radio Warsaw)
News—1930 (1630}

*Sofia, Bulgaria (Sofia Bulgaria Calling)
News—2000 (1700)

*Hilversum, Holland (Radio Netherlands)
News—2030(1730)

*Bucharest, Rumania (Bucharest Calling)
News—2100 (1800}

*Berne, Switzerland (Switzerland Calling)
News~20301({1730)
DX program—Fri. 27105 (1805)
Mailbag—Sun. 2115(1815)

*Stockholm, Sweden (Radio Sweden)
News—2045(1745)
DX program—Mon. 2105 (1805}

*Copenhagen, Denmark (Voice of Denmark)
News—Mon. 2106 (1800)
DX program—Tue. 27100 (1800)
Mailbag—Sat. 2030 (1730)

*0slo, Norway (Radio Norway)

*Hilversum, Holland (The Happy Station)
Mailbag—2200 (1900}

*Warsaw, Poland (Radio Warsaw)
News—2130 (1830), 2200 (1900)

*Prague, Czechoslovakia (This is Prague)
News—2200(1900)

11850, (to Africa on
11720, 9745)

11910, 9833, 7220
11850, 9610, 6130

11795, 9640

9575, 6010

15275, 11800, 9675,
7315

9700
9590, 6025

11810, 9510, 7225,
7195, 6190, 5980

11865, 9535, 6165

9725

9520 ~

11850, 9610, 6130
9590, 6025

15275, 11800, 9675,
7315

11990, 9580, 9550,
7340, 5930
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TIME: EST (PST)
2200-2330 (1900-2030)

2200-2230 (1900-1930)

2200-0100 (1900-2200)

2205-2225 (1905-1925)

2215-2300 (1915-2000)

2215-2245 {1915-1945)

2230-2330 (1930-2030)

2230-2300 (1930-2000)
Mon. through Fri.,
2200-2300 (1900-2000)

on Saturdays.
2300-2330 (2000-2030)

2315-0000 (2015-2100)

2315-0000 (2015-2100)
2330-0000 (2030-2100)
0000-0400 (2100-0100)
0000-0025 (2100-2125)
on Sundays only
0000-0055 (2100-2155)
0000-0130 (2100-2230)

0015-0100 (2115-2200)

January, 1961

CITY, COUNTRY (NAME)

*Budapest, Hungary (Radio Budapest)
News—2200 (1900}

*Bucharest, Rumania (Bucharest Calling)
News—2200 (19200)

*Cologne, Germany {Voice of Germany)
English programs—Sun., Wed. & Sat.
0010(2110)
DX program—2nd Mon. of the month
2315(2015)

*Rome, italy (ltalian Broadcasting and
Television System)
News—2205(1905)

*Madrid, Spain (Voice of Spain)
News—2215(1915)

*Stockholm, Sweden (Radio Sweden)
News—2215(1915)
DX program—Mon. 2235(1935)

*Budapest, Hungary (Radio Budapest)
News 2230 (1930)
2325(2025)

“Copenhagen, Denmark (Voice of Denmark)
News—Mon. 2230 (1930)
DX program—Tue. 2230 (1930)
Mailbog—Sat. 2200 (1900)

*Sofia, Bulgaria (Sofia Bulgaria Calling)
News—2300(2000)

*Berne, Switzerland (Switzerland Calling)
News—2315(2015)
DX program—Fri. 2350 (2050)

*Madrid, Spain (Voice of Spain)
News—2315(2015)

*Bucharest, Rumania (Bucharest Calling)
News—2330(2030)

Vienna, Austria (Radio Austria)
This is an experimental transmission.

*Qslo, Norway {Radio Norway)

*Prague, Czechoslovakia (This is Prague)
News—0000(2100)

*Cologne, Germany (Voice of Germany)
News—0025(2125)

*Madrid, Spain (Voice of Spain)
News—0015(2115)

FREQUENCIES (kc.)
9833, 7220

11810, 9510, 7225,

7195, 6190, 5980
11795, 9640

9575, 6010

9363, 6130

9725

11910, 9833, 7220

9520

9700

11865, 9535, 6165

9363, 6130

11810, 9510, 7225,
7195, 6190, 5980

6155

11850, 9610, 6130
11990, 9580, 9550,

5930

11945, 9735

9363, 6130

* Strong signals in United States and Canada
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“This Is London.” The British Broad-
casting Corporation has built up a
world-wide following during the three
decades it has engaged in short-wave
broadcasting. The announcement, “This
is London Calling” and the sound of Big
Ben striking the hour are known in every
corner of the globe. Nowadays, the Gen-
eral Overseas Service includes a variety
of unusual and the North

programs,

A Youth Forum team is
heard on Switzerland's
Youth Magazine program.

Horst Krieger is the
Short-Wave DX Editor
for the Voice of Germany.

American Service is frequently taped and
rebroadcast in the United States on AM
and FM.

During the month of January, the BBC
is sure to have something of interest for
every listener. Their two best-known
world affairs programs are “The World
Today” (daily except Saturdays at 2050
EST), and “‘Serious Argument” (Wednes-
day at 2115 EST). At 1815 each Friday
they will have a special documentary
(“Training for the Services” on January
6, 13, and 20; “Solving the World’s Food
Problems” on January 27).

For sports fans, “Sports Round-Up” is
a regular feature Monday through Satur-
day at 1745. Music lovers will be inter-
ested in “The Orchestras of Britain”
(Saturdays at 2130 EST), “BBC Concert
Hall” (Sundays at 1615), “Famous
Churches of London” (Tuesdays at
2130), and “Listeners’ Choice” (Wednes-
days at 1715).
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“The Happy Station.” Since 1928 a pio-
neer short-wave broadcasting station—
PCJ—in Hilversum, Holland, has been
enthusiastically acclaimed by SWL’s, To
a very large extent, this endorsement
has been credited to Edward Startz and
his “International Happy Station Pro-
gram.” But Startz, who originates the
ideas and hosts the program each Sun-
day at 2100, is modest about PCJ’s suc-
cess—he says that it is the inspiration
of the listeners that keeps the show so
lively.

An example of listeners’ participation
was scheduled for Christmas Day: a
“Round the World Listener Salute’ com-
prising 20 different tapes from as many
different countries—all supplied by regu-
lar listeners.

"'Switzerland Calling.” Swiss music en-
livens the air at 2050 and 2335 with
“Country Dancing Date” on Thursdays
and “Jazz Panorama” on Wednesdays.
On Saturdays at 2115 there is “Melody
Train” with an hour of requests and mu-
sical variety. And on Sundays the “Swiss
Sunday Special” provides music, infor-
mation, and fun—including a mailbag
section.

TUNING THE BANDS

The SWL tuning for European stations
must contend with two problems. One of
them is the vicious jamming of Western
European broadcasts by transmitters in
Soviet-controlled countries, Jamming
sounds like a buzz saw and almost al-
ways obliterates the broadcast it is in-
tended to cover. To evade such jamming,
many stations shift frequencies a few
kilocycles, hoping that it may be hours—
or days—before the jammer catches on.

The second problem concerns the day-
to-day variation in signal strengths. To
reach American shores, European sta-
tions must beam their broadcasts over
the Great Circle path. This means that
somewhere along its path the radio sig-
nal either passes through or very near
the Northern Auroral Zone, When the
Aurora Borealis is active, there will be
severe interference. The signal may lose
strength or it may become completely
garbled due to rapid fading. Thus, if you
find conditions poor one evening and
superb the next, don’t be too surprised—
it does happen.

(Continued on page 128)
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IF‘ your dentist hands you a pair of ear-
phones the next time you visit him,
and tells you to dial your own anesthetic,
don’t be surprised. It is simply the latest
evidence that music hath charms and,
mixed in the proper proportions with
something scientists call “white noise,”
can suppress even a nagging toothache.

The dentist calls his latest develop-
ment audio analgesia, and he will tell
you with enthusiasm that it is complete-
ly successful in about two-thirds of his
cases. In fact, the dental profession has
achieved such success with audio analge-
sia that doctors in many other fields of
medicine are beginning to wonder if they,
too, can use it.

Unusual Anesthetic. For successful
analgesic action, two ingredients are
needed: music and white noise. The
latter is quite often called waferfall

Banishes Pain

Audio analgesia may revolutionize dentistry

e By CHARLES FOWLER

January, 1961

Eaoth patient and dentist wear earphones

tut volume is controlled only by the patient.
Music and white noise are fed to the earphones
frcm a Bell Sound tape-cartridge recorder

in :his Ritter Audiac installation.

Columbus Dispatch
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Audio analgesia setup used by
author includes outlet box and
connecting cables, control box
for patient, and set of Koss
stereo earphones. Note different
colored knobs on control box.

¥

UTPUT
TRANSFORMERS

% |

Fig. 1. This circuit was the end
result of the author's experi-
mentation with various circuits.
Both dentist and patients re-
ported that this one gave the
greatest control over music
and white noise in earphones.

sound by doctors because that best de-
scribes the steady hissing heard by pa-
tients.* The primary function of the
music is to achieve a state of relaxation
for the patient by distracting his atten-
tion and giving him something else to
think about. Many patients report that
the music alone is sufficient to relieve
their habitual anxiety and to obscure
the fleeting twinges of pain. The real
pain inhibitor is the white noise, which
is added to the music in whatever pro-

*The "sound’” of white noise is very similar to the
inter-station hiss heard on some FM tuners.
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portion the patient wants. If the patient
is nervous, or very pain-sensitive, he can
turn up the volume to a very high level,
until almost any amount of what might
be called “dental pain” can be readily
blocked off.

And, according to doctors, that is ex-
actly what happens: the pain is blocked
off. It is their theory that our nervous
system can take just so much stimula-
tion. That stimulation may be in the
form of pain or in the form of sound. If
the nerve channels are filled up with
sound, then relatively little pain can seep
through. It will take time and many
experiments to confirm or amend this
theory; but the fact is that audio analge-
sia works. With its help, teeth have been
extracted and, in recent experiments,
babies have been born—all without pain.
Audio analgesia may open untold doors,
relieving pain in many situations where
a more customary anesthetic cannot be
applied.

Experiments with audio analgesia, be-
gun a little over a year and a half ago in
Boston, grew out of the observation that
one of the unpleasant aspects of sitting
in a dentist chair is the buzzing noise of
the drill. Raising the level of background
music played for patients’ enjoyment
helped to obscure the drilling sound and
relieve the nervous tension of the pa-
tients.

Further experiments revealed that
white noise was more effective than mu-
sic because, by its very nature, it is all
types of sound and thus better able to

POPULAR ELECTRONICS



block out other sounds. Music is neither
a steady nor a complete noise; other
sounds can leak through from time to
time. So experiments were continued
with white noise as an obscuring agent;
then it was discovered that more was be-
ing achieved than just relief from annoy-
ing noises. The pain threshold was being
raised and, in many cases, blocked off
completely

Make Your Own. If you have some
Emory Cook records, a stereo phono-
graph and a pair of headphones, you, too,
can have audio analgesia. The basic need
is for two sources of sound feeding into
a pair of stereo headphones through a
control box. One sound must be music,
the other white noise. The author, with
the cooperation of his own dentist and a
good many of his patients, has been able
to develop a simple arrangement which
is inexpensive yet has proven to be emi-
nently satisfactory.

In essence, Cook records are played on
a portable Zenith stereo phonograph.
The sound is fed to a Koss stereo head-

4

set through two 20-ohm, 4-watt poten-
tiometers. (Stereo enthusiasts will be
dismayed to learn that this original ar-
rangement is monophonic.) The essen-
tials of the final wiring arrangement are
shown in Fig. 1.

Starting with the phonograph, the
wires leading from the output transform-
ers to the loudspeakers were discon-
nected and a d.p.d.t. switch installed. In
one position, the phonograph functions
normally. In the other, the speakers are
cut out and the earphone cables switched
in. The switch wires are brought out to
screw-type terminal strips and the ear-
phone/control hox cables connected to
these strips.

The first section of the earphone cable
terminates near the dental chair in a
small metal box, attached to the base-
board and housing a Cinch-Jones socket.
The other end of this cable goes to the
terminal strip on the phonograph. This
is sort of semi-permanent wiring. The
second section of the cable starts with a
matching Cinch-Jones plug and termi-

St 1
DPDT |

PHONES

RI !

]

R23
20Nz

{
(B oo ] 1 200
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The final circuit, as shown in Fig. 1, was hooked up
by the author to a small Zenith portable stereo phono-
graph. A Cinch-Jones 303 socket and plug were used
for SO1 and PL1. The plug, phone jack J1, and po-
tentiometers R1 and R2 were housed in a 4” x 21"
x 154" aluminum box (Bud CU 2102A or equivalent).



nates in the control box, which has a
standard phone jack to accept the phone
plug used on most headphones.

Choice of Wiring. There are many dif-
ferent wiring arrangements possible for
the two level controls. Several have been
tried in addition to the one in Fig. 1;
two others appear in Figs. 2 and 3.

Using the arrangement shown in Fig. 2,

ou
TRANSFORMERS

=

Fig. 2. This hookup, which feeds
music and white noise into sepa-
rate earphones, proved impractical.

Fig. 3. Patients tended to become
confused when this sterec blend.
ing control arrangement was used.

ouTPUT
TRANSFORMERS

o .

music was fed from one channel to one
ear, and white noise through the second
channel to the other ear. It worked fine,
but the patients didn’t like it. If they
turned the white noise off, and had the
music on at low volume levels, then—in
spite of the pads on the earphones—
they could hear through the “silent” ear.
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Also, it gave them what several described
as a “split” sensation.

The next experiment provided a blend
control, as shown in Fig. 3. This was
even worse. Nobody could figure out
what to do with the knobs. Despite its
growing popularity, stereo has still
reached only a small part of the popula-
tion, and few indeed understood what a
blend control was or how it should be
adjusted.

The final arrangement (in Fig. 1) has
the two earphones in series across the
two amplifier outputs. Music reaches
both ears and white noise, also going to
both ears, blends with it. The loudness
level of each is separately controlled and
there is no interaction between the two
level controls.

Selection of components is not critical
as long as the prime requirement of
ruggedness is observed. The phones, in
particular, are subjected to both physical
and electrical abuse, since many pa-
tients keep the volume turned well up.

The Koss earphones work well. Use
the newer models (SP-3) with a single,
well-insulated cable going to one ear-
phone and the connection to the other
earphone over the headband., This is a
good arrangement from the point of view
of both patient and dentist; the fewer the
number of wires running around, the
better. Other stereo phones may soon be
on the market—both Cook and Sargent-
Rayment are reported to be in produc-
tion.

Results Achieved. We have found dur-
ing the weeks we have worked with audio
analgesia, that it is effective with—and
well liked by—at least two-thirds of the
dentist’s patients. This experience is con-
firmed by the reports of many other den-
tists now using this latest tool of medical
science., The very elderly do not, as a
rule, want to try something new. The
very young are not able to comprehend
how it works or what they should do.
But, in between, patient after patient
reports finding relaxation from nervous
tension and a blanking-out of unpleasant
or painful sensations.

One patient even caused a moment of
alarm. When the dentist had finished his
work and tapped the patient on the
shoulder to indicate that he could remove
the earphones, the patient didn’t respond
at all. He had fallen fast asleep.
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HI-FI FAN *‘ROLLS HIS OWN”’

John Pritchett is one hi-fi
fan who believes in getting
something for nothing—or al-
most nothing. John owns
eight recorders, and there’s
not a commercially pressed
LP in the house.

Rather than buy records,
John picks his music out of
the air, records it, and files it
away for future enjoyment.
His studio houses threc short-
wave receivers which pick up
broadcasts from around the
world, And for hi-fi record-
ings, there’s an FM tuner that
pulls in 64 FM stations, pro-
viding him with some of the
best FM coverage in the
United States.

Located in the Appalachians
near Boone, North Carolina,

John’s studio is only part of his hi-fi setup. He has wired all the
rooms in his home to receive sound from the setup, so his family
and friends can share in his hobby. Listening fare is apt to be
anything from hillbilly songs to grand opera—John supple-
ments his income as an education instructor by recording music
of local folk artists, and he has recorded all Metropolitan Opera

broadcasts for the past eight years.

A

K.
NG PLININYG B AT,

—dJohn Corey

3 NEW STEREO/HI-FI BOOKLETS

If you're keen on keeping up with devel-
opments in hi-fi/stereo, you'll want to take
advantage of three new booklets which
manufacturers have made available for
only 25 cents each. One booklet, “All About
Stereo,” is available from Bell Sound Divi-
sion of Thompson Ramo Wooldridge Inc.,
Columbus 7, Ohio. A second, issued by
Shure Brothers, Inc., 222 Hartrey Ave.,
Evanston, Ill., is entitled “The Art of Se-
lecting, Playing, and Preserving Record-
ings.” And a third, “Understanding High

Fidelity,” is distributed by Bogen-Presto, P. O. Box 500,
Paramus, N. J. Be sure to include a quarter with your re-
quest for a copy of each of these booklets.

January, 1961
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Guying Tips for the

o
- Antenna Tower

3 By JACK DARR

3 %
i .

HERE was a time when amateur radio

antenna towers were usually home-
made affairs. But the widespread use of
commercial ham and TV antenna towers
has made the homemade tower almost as
obsolete as the spark-coil transmitter.

Telescoping masts are ideal supports
for light or medium-weight beams and
can also hold up the ends of a doublet.
For heavy beams, you can buy a mast
that is bigger than you need, remove the
upper sections, and end up with a tower
strong enough to carry the load.

A tower won’t carry your antenna for
long, though, unless it is properly guyed.
Never skimp on the guy wires and

Ratchet take-up anchor (two views,
top) hauls in guy wire slack with
the twist of a wrench. Another type
of anchor (center) is a simple alumi-
num fitting with an eye for fasten-
ing guy wires. Lag screws and lead
shields (two views, bottom) secure
anchors to concrete; screw expands
shield in drilled hole for tight fit.

Tall towers and masts require guy
wires running to the top and middle
sections as well. Two guy wires can
be attached to the same ring for me-
dium towers, but high towers should
have separate rings to anchor guys.

|
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Use a turnbuckle to get the de-
sired tension on the guy wire,
with at least a six-turn tie and a
thimble at the guy-wire end. Con-
nect the turnbuckle to both the
guy wire and the screw eye anchor.
Take up any slack by twisting the
turnbuckle’s bady, using an iron
rod for leverage. Be sure to safety-
tie the turnbuckle with scrap wire
to prevent it from unwinding.

<

Always Lse a metal ring when
you attach a guy wire to a metal
tower; the sharp edges of the
structure would eventually cut
through unprotected bare wire.

Guy wires can be secured to
wcoden roofs with a 3”7 screw eye
inserted into the rafter (left).
A metal thimble loops the wire
through the eye and takes the
brunt of wear when metal rubs
metal; twisting the wire around
itsglt at lzast six times will hold
it fast. Two poor guy wire fas-
tenings (center and right) are
examples of what what not to do.
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\ WIRE

ANCHOR

SO
TOO WIDE ¢

@

A 'n three-wire guy systems, al-
ways have the guy wires equal-
ly spaced (solid lines) to pro-
vide equal bracing against all
winds. Unevenly spaced wires
(dotted lines) offer less sup-
port against strong winds.

s0° WIRE,

ANCHOR

A Four guy wires offer maximum
protection against high winds
when spaced 90° apart. Avoid
making angles too wide (dashed
lines) or the mast may topple
during the first big storm.

Not all four-wire guy systems
can be spaced 90° apart. A
building may get in the way,
or your back yard may not have
the right dimensions. In such
a case, make one wire pull
against another (solid lines) for
maximum all-round strength.
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supports—a beam and rotator cost far
more than a 50-cent length of wire.

Be sure to ground the tower. For a
rooftop job, run a length of heavy solid
wire—No. 6 aluminum or larger—from
the base of the mast to a ground rod.
Don't bend the wire sharply where it
goes over the eaves, however. Lightning
acts like a high-frequency signal and is
“blocked” by such a bend. It may jump
to a point several feet away rather than
go through a sharp bend in a wire.

If the mast is mounted on the ground,
drive a ground rod near the base of the
mast and use a U-bolt to clamp the mast
and the rod together.

If you live near the sea, where corro-
sion is a problem, use aluminum guy
wires or very heavily galvanized steel,
and spray all joints and fittings with
plastic. It’s also a good idea to inspect
the whole installation thoroughly at least
once a year.

Installing your antenna properly,
whether it's a 150-foot tower or a 12-foot
vertical, is just a series of small jobs:
tying guy wires, fastening screw eyes,
adjusting a turnbuckle, etc. If every one
of these steps is done right, you’ll have
a tower that will stay up under almost
all conditions (short of a wind that blows
the house away). If you skip just one
step you may wake up one morning and
find your tower lying in the yard., To
corn a phrase, take care of the little jobs,
and the big job will take care of it-
self.

POPULAR ELECTRONICS



RISP, solid, bass reproduction-—a hall-
mark of highest fidelity—can be
yours for a little over 850 and a week-
end’s work. And there’s no catch, even
though $250 is a more likely price for a
full-range speaker system capable of de-
livering useful output to 30 cycles and
below.
The classic method for providing good

. : bass response calls for big speakers,
and carefully matched enclosures. This
Compact enclosure approach provides superlative sound in
pretty super, too.
The performance of the ‘“Sweet Six-
delivers solid sound from those who haven’t heard it. Coloration
of sound—characteristic to some degree
. only by its absence. Measured response
extends to 20 cycles—well below audi-
point up to just below 10 ke.
Unlike many hi-fi systems, this setup
requires little driving power. Five
“clean” watts applied to the system will

heavy magnets, low resonant frequencies,

the bottom octaves, but its price tag is

. . teen” system is virtually unbelievable to

of almost every system—is conspicuous

sixteen 5-inch speakers bility—and is reasonably flat from that
By JIM KYLE, K5JKX drive all but the most hardened hi-finat-
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Required parts are few, but it's best to
gather all of them together in one place
before you start to work on the system.

ics out of the room. And the system will
handle more than 30 watts without au-
dible distortion!

Multiple Speaker Setup. The secret of
the setup is hinted at in a good many
reference books, and several similar sys-
tems have been built and described. (See
PopruLAR ELECTRONICS, September, 1960,
for one of the most recent and most elab-
orate systems, built for the Wright Air
Development Center.) Yet the idea ap-
pears to have been almost completely
ignored by most audiophiles.

Here's how it works. Instead of mat-
ing a big woofer (to handle the bass)

with a specially designed tweeter (for
mid-range and treble), a large number of
small speakers are made to work in uni-
son. At low frequencies, the small cones
acting together move the air just as if
they were one huge unit. In the mid-
range, their low mass and high efficiency
produce results not attainable with a
single larger speaker.

By using many speakers together, the
peaks and valleys in each individual
unit’'s frequency response tend to he sta-
tistically averaged into a smooth char-
acteristic, difficult to attain with a single
unit. The price tag is kept down, surpris-
ingly enough, by the use of inexpensive
replacement-quality speakers. Operated
at extremely low power levels, these
speakers are capable of hi-fi response
even though the output from each speak-
er is so low that it can barely be detected
at close range in a quiet room.

With enough of the small speakers
working together, sound output comes
up to a more-than-usable value. It's
theoretically possible (and based on ob-
servations made with this unit, perhaps
practical ) to build a system which will
reproduce frequencies as low as one cycle
if you just use enough speakers.

Interconnecting the speakers insures
that the power fed to each remains small

Speaker holes in front panel should be 4” in diameter and can be drilled most
easily with a circle cutter mounted in a large electric drill. Side rails are
intentionally designed to overlap at corners so they can be trimmed off to size.
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