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Send for Lafayerte’s FREE Catalog—ths most complete, up- = =
to-the-minute electronic supply catalog crammed full of every-

thing in electronics at our customary down-to-earth money-

e Our 40th Year

CONTAINS HUNBREDS OF EXCLUSTVE LAFAYETEE ITEMS NOT AVAILABLE
IN ANY OTHER CATALO6 OR FROM ANY OTHER SOURCE—SEND FOR

vAnun "r‘:llllsP‘Y ",0:! the economy-minded hifi enthusiast, experi- EASY PAY PLAN—-the simplest, qnd quickest way to zet what
menter, hobbyist, engineer, techmman studem, serviceman and  YOU want when you want it. As little as $2 down . .. up to A
dealer. months to pay.
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A ATAYETTE T P amaica 31, N. Y. i
B’ .ADIOI Send me the FREE Lafayette 324 page ]
1 1961 catalog 610 :

]
Mail the coupon tcday for your 1 =7 Name |
FREE copy of Lafayette Radio's ] ]
1961 catalog. ] Address. 1
' City .. . ..Zope._ Statea  __ '
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Profits That Lie Hidden

in America’s Mountain of =
roken Electrical Appll Al

By J. M. Smith President, National Radio Institute

And | mean profits for you — no matter who
you are, where you live, or what you are
doing now., Do you realize that there are
over 400 million electrical appliances in the
homes of America today? So it's no wonder
that men who know how to service them
properly are making $3 to $5 an hour — in
spare fime or full timel I'd like to send you
a Free Book telling how you can quickly and
easily get into this profitable field.

Tm: COMING OF THE AUTO created a
multi-million dollar service industry,
the auto repair business. Now the same
thing is happening in the electrical ap-
pliance field. But with this important
difference: anybody with a few simple
tools can get started in appliance repair
work. No big investment or expensive
equipment is needed.

The appliance repair business is boom-
ing - because the sale of appliances is
booming. One thing naturally follows the
other. In addition to the 400,000,000 ap-
pliances already sold, this year alone will
see sales of 76 million new appliances.
For example, 4,750,000 new coffee mak-
ers, almost 2,000,000 new room air con-
ditioners, 1,425,000 new clothes dryers.
A nice steady income awaits the man
who can service appliances like these.
And T want to tell you why that man
can be you — even if you don’t know a
volt from an ampere now.

A Few Examples of What | Mean
Now here’'s a report from Earl Reid, of
Thompson, Ohio: “In one month I took in
~approximately $648 of which $510 was clear.
I work only part time.” And, to take a big
jump out to California, here’s one from

J. G. Stinson, of Long Beach: “I have
opened up a small repair shop. At present
I am operating the shop on a spare time
basis — but the way business is growing it
will be a very short time before I will devote
my full time to it.”

Don’t worry about how little you may
now know about repair work. What John D.
Pettis, of Bradley, Iilinois wrote to me is
this: “I had practically no knowledge of any
kind of repair work. Now I am busy almost
all my spare time and my day off — and
have more and more repair work coming in

P oA

on your kitchen table. No technical experi-
ence, or higher education is necessary, We'll
train you at home, in your spare time, using

thods proven st ful for over 45 years.
We start from scratch — tell you in plain
English, and show you in clear pictures —
everything you need to know. And, you will
be glad to know, your training will cost you
less than 20¢ a day.

FREE BOOK
and Sample Lesson

all along. I have my shop in my b t.”
We Tell You Everything
You Need to Know

If you'd like to get started in this fas-
cinating, profitable, rapidly growing field —
let us give you the home training you need.
Here’s an excellent opportunity to build up
“a business of your own” without big in-
vestment — open up an appliance repair
shop, become independent. Or you may pre-
fer to keep your present job, turn your spare
time into extra money.

You can handle this work anywhere — in
a corner of your basement or garage, even

— s s e v v e — — —

I think that our 24-page Free Book will
open Your eyes to 2 whole world of new
opportunities and how you can “cash in”
on America’s “Electrical Appliance Boom.”

I'll also send you a Free Sample Lesson.
It shows how simple and clearly illustrated
our instruction is — how it can quickly pre-
pare you for a profitable future in this big
field. Just mail coupon, letter, or postcard
to me: Mr.J. M. Smith. President, National
Radio Institute, Dept. KB!, Washington 16,
D.C. (No obligation, of course — and no
salesman will call on you.)

EARN WHILE YOU LEARN
with this APPLIANCE TESTER

— Yours at No Extra Charge

Your NRI Course comes complete
with all the parts to assemble a
sturdy, portable Appliance Tester
that helps you earn while you learn.
Easy-to-follow manual tells how
to assemble and use the Tester
right away. Locate faulty cords,
short circuits, poor connections, etc.
in a jiffy; find defects in house wir-
ing, measure electricity used by ap-
pliances; many other uses.

With this Tester you save time
and make money by doing jobs
quicker, making sure appliances
operate correctly after repairs.

February, 1961

R o e e e e .

MAIL THIS FOR FREE BOOK and SAMPLE LESSON

Mr.J. M. Smith. President
NATIONAL RADIO INSTITUTE
Dept. XB1, Washington 16, D.C.

Tell me how I can “’cash in”" on the *‘Elec-
trical Appliance Boom." Send me your illus-
trated FREE BOOK that outlines the whole
NRI Course, tells what opportunities are
open to me, answers my questions, describes
success of other students, and much more.
Also send me the FREE SAMPLE LESSON
s0 1 can see how clear and easy your instruc-
tions are. I am particularly interested in:

[] Spare Time Ec'nlngi [ Business of My Own

I tand there is no obligati

[] Better Job
on my part;
and no salesman will call on me.

.Zone. . ..
Accrodlhd Mambor Nuhunal Homc Study Council

City.......
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...electronics in the news

YOUR EI NEWSLETTER . . .

By now everyone has heard about the success-
ful bouncing of amateur 1926-mc signals off the
Moon. Since the triumph last summer it has
been done again and again. It isn’t as simple as
making ordinary contacts via our old friend the
ionosphere, but as Columbus said, “It’s easy, if
you know how.” Our congratulations to all the
original Moonbounce pioneers. Now, about that
beard. To open a recent ARRL district conven-
tion, signals were sent to the Moon, bounced back
down to Ohio, relayed to Long Island and thence
to the convention rooms in New York. There
they triggered a solenoid which operated shears
to trim the beard of Sam Harris, W1FZJ, spark-
plug of original attempt. Maybe it wasn’t a close
shave but it sure was different.

The Post Office is now evaluating the results of its recently completed 30-day test of
“Speed Mail” between Washington, D. C., Chicago, and Battle Creek, Mich. Letters
were handwritten or typed on special forms (remember “V-Mail” from World War
II?) and no Post Office employee read them. They were opened, transmitted via
AT&T lines to destination, printed and resealed entirely by automatic machine. . . .
The Post Office is now testing an automatic typewritten address reader, too. As
the “brain” of a sorting machine, this apparatus could separate letters according
to destination and at the end hand each postman the mail for his area.

An electronic ignition system for cars developed by Tung-Sol Electric, Inc., of
N. J., has been under test by car makers. System uses a thyratron tube plus ger-
manium power transistors and silicon diodes and supposedly new circuit ideas that
overcome bugs of all previous systems.

The Soviet Union will be the No. 2 computer “power,” just behind us, by 1965,
according to a U. S. computer expert just returned from visit to European fac-
tories. We now have a lead of “a couple of years” over Europe in computer hard-
ware knowhow, but no monopoly on brains.

Atop the New Jersey palisades, across the Hudson River from skyscrapered Man-
hattan, a steel ribbed, scarecrow-shaped radio mast towers in lonely majesty. Itis
FM pioneer Major Edwin H. Armstrong’s monument. Long unused after Arm-
strong’s death, it may now serve as the support for a high UHF channel TV an-
tenna during the FCC-suggested tests of the feasibility of UHF in large cities. The
Empire State building now houses the broadcast antenna for the lower UHF chan-
nels . . . . Bell Telephone Labs recently demonstrated an acoustic antifeedback
circuit to lick ringing and squawking in public address systems. The circuit intro-
duces a five-cycle frequency shift between microphone and loudspeaker and then
back to microphone again. This frequency shift was not discernible by listeners
and eliminated in-phase feedback, major cause of howling. . . .

4 Electronics Illustrated
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These men are getting practical training in...

E LECTR I c ITY ELECTRONICS

A.C. and D.C. Motors
Generators
Switchboards
Controllers
Modern Appliances

Automatic Electronic
Control Unlts
(Shown at lgt—Instructor explaining

operation an? teating of a large Motor
Generator ix our A.C. Department.)

TELEVISION - ctronics

Oy Real:

Television Recelvers
Black & White and Color

AM-FM and Aute Radlos
Transistors —Printed

Circuits —Test Equipment
{Right — Isstructor helping students

check the woring and trace circuils of
television recaivers.)

Train in the NEW SHOP-LABS of

(o

COYNE

Largest, Oldest, Best Equipped School of its Kind in the U.S.

Prepare for your future now in today’s top opportunity field. Don’t
be satisfied with a “No Future” job. Train the Coyne way for a better
job in a field that offers a world of opportunities in the years ahead.
You train in Chicago—the Electrical and Electronic —
Center of the World—on real equipment. Profes-
sional and experienced instructors show you how,
then you do practical jobs yourself. No previous
experience or advanced education is needed.
FINANCE PLAN: Enroll now, pay most of tuition
after graduation. Part-time eniployment help for
students.

Mail coupon or write to address below for free book—* Guide to
Careers”’. Whether you prefer Electricity, Television-Radio or Com-
bined Electronics Training, which includes both fields, this book de-
scribes all training and gives facts to Vets and Non-Vets.

B. W. Cook, Jr., Pres. ® (Y Founded 1899
ELECTRICAL SCcHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W, CONGRESS PARKWAY, CHICAGO 7 Dept. 21-8C
ELECTRICITY % RADIO % TELEVISION s REFRIGERATION % ELECTRONICS

February, 1961

Mail Coupon or Write

Book comes by mail. No obliga- write Address given
tion cind no salesman will call. and Fres book.

’— e Gy wmem Aerm = cwee mwe e | with information will

Mazil coupon below in

for FREE Book an Envelope or paste

on a Postal Card or

“Guide to Careers”,

be sent toyou by
COYNE ELECTRICAL SCHOOL feiinfmal

Dept. 218C New Coyne Buildi
1501 W. Congress Pkwy., Chicago 7, lllinols

Send BIG FREE book and details of all the training

you offer. However, | am especially intarested in:

[} Electricity [ Television [] Both Fields

Name.

Address.

City State.
(I understand no Salesman will call)

o
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.. .News

The National Aeronautics and Space
Administration (NASA) has selected
Hughes Aircraft Co. to build an experi-
mental ion propulsion engine for space
craft. (Various types of ion engines
under consideration were described
over two years ago in El.) In the Hughes
engine a stream of cesium-derived ions
is neutralized by the addition of elec-
trons and then shot out from the rear of
the engine, developing an ejection speed
of more than 100,000 miles per hour. The
entire engine measures about 8 inches
long and 4 inches in diameter

o

Another new computer, this one by G-E,
automatically translates English words
and symbols info “machine language.”
This unit does not require services of
a highly trained programmer, or even
of a skilled technician, for everyday
applications. Although a complicated
piece of equipment, its operation can be
learned in about the same time that a
fairly complex office machine requires.

MICRO

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED
TUBES AT A FABULOUS LOW PRICE

Jan Surplus Tubes!

TR LISTED

Att TUBES SENT POSTAGE PAID
Please sead 25¢ hondling for orders under 35 Send 23%

deposit on C.O.D. orders. Sead opprorimale postoge on
Conodion ond foreign orders.

MICRO

ELECTRON TUBE CO.

A new tube tester, which checks for
shorts, leakages, opens and intermit-
tents in octal, loctal and 9-prong and
miniature tubes has been announced by
Electronic Measurement Corp. This
unit checks each section of multipur-
pose tubes separately. Quality is indi-
cated directly on the front dial. $22.90
for the wired unit, $14.90 for the kit.
625 Broadway, New York 12, N. Y.

oV owa |
aborage
. ry

",

® yesr of ,,
np: emg.'-..uy
! refunds 4,

Y tube
undey
Made

fomp,

is clearly o Marked

13ngs.
1959 ¢

797
IXT/XXFM
Tvg

PT. Ei2 r
veEs 'z "OR our
ES & sppciar :355 COMpLgre
S

OSE Tyges L'ST of

Dept.El-2, P, O. Box 55 Park Sta., Paterson 3, N. J.

Electronics Illustrated
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gy NOW...at hiome... get DeVry Tech’s
Also ! amazing effective training in

This DeVry
Tech VACUU M
TUBE

VOLTMETER

... oneof the

most useful of 5

all test instru- i
RADIO-TELEVISION! Nothing else like it for praviding real LABORATORY-TYPE
training ot home. Get the kind of thorough, practicul sxperience YOU NEED for
the kind of progress YOU WANT in today’s tremendous seld of Television, Radie

and Electronics. Qualify yourself for real money . . . interesting work . . . a won-

darfully promising future. And when you finish, DeVry Technical Institute’s active

Employment Service HELPS YOU GET STARTED! Or apen your own profitable

o=

—

ments.
Telivision-Rudio Servic

BT eves

R Srclusive
S HOME

MOVIES

help you grasp
important points
FASTER . .

EASIER . . .
BETIER A
tremendous
advantagel

'4 Now Prepare For

e SPACE AND MISSILE

Electronics At Home

DeVry Tech now also makes axailable their highly

effective SPACE and MISSILE ELECTRONICS Pro-
grom. Now a man zon train at home for a job in
“guter space’’—and not only “keep his feet on the
ground”: he can keep his present job while he is
training. DeVry opens a wider range of job opportu-
nities to a wider range of men 17-55.

DeVRv TECHNICAL

INSTITUTE
CHICAGO » TORONTO

b=
1

February, 1961
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e Business.
THOUSANDS OF SUCCESSFUL GRADUATES

Why has DeVry Technicol Institute bexame ose of the largest train-
ing organizations of its kind? Because it psovides EVERY MAJOR
HOME TRAINING AID to help make the subject EASIER to fearn . . .
EASIER to remember—the kind of ftreming so helpful for REAL
PROGRESS. Students get thorough, up-ta—date, practical training thar
YAKES ADVANTAGE of new and impreved training developments.
Study the ADVANTAGES shown on this page. Think what they can
mean to YOU . . to YOUR FUTURE! Or come ta DeVry Tech's modern
Training Laborataries in Chicaga or Teranto. MAIL COUPON TODAY
for complete facts—including 2 valsable free bookl s, "'‘Pocket Guide
to Real Earnings” and “Elactronics in Space Travel”. Also, valvable
information for men subject to MILITARY SERVICE.

Accredited member of
National Home Study Council

E D FOR 2 FREE BOOKLETS
IL COUPON TODAY!

DeVRY TECHNICAL INSTITUTE
£141 Belmont Avenue, Chicags 41, Ui, Dept. EI-2-R

Please give me your two free booklets, ‘‘Pockel Guide to Real Earnings"
and “Electronics in Space Travel'; alsu mnclude details on how io pre-
pare for a career in Eiectionics. | am fntery: ted in the following oppor-
tunity fietds (check one or more):
[] Space & Missile Efectronics
[] Television and Radio

[ Communications
[ Computers

[ Microwaves [3 Broadcasting t
[] Radar {3 Isdustrial Electrenics
[] Automatioe Electrenics [ Saecsal “Short Courses” |
Name__ — = g l’
PLEASE PRINT

Address. _— T — e _Apt. l
CrtySSSSas_ = ____ 7Tone__state

L] Check here if vou face mititary service. !
ool Canadian residents: Write Devry Teeh of Lanada, Ltd., 7

910 Lawrence Avepce West, Yoronto 13, Ontario
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.. .News

New Gadgets, Instruments, Ete.

The “Infraphone,” a self-powered
voice transmitter and receiver that uses
.a beam of infrared light as its transmis-
sion medium was demonstrated recently
by Infrared Industries, Inc., of Waltham,
Mass. This is a commercial product
to be on the market at a cost of $40 per
two-unit set (assuming you don’t want
to talk invisibly to yourself). This all-
transistor unit "uses a photosensitive

semiconductor sensitive to infrared. The
sending and receiving circuits are sep-
arate so that 2-way conversations may
be carried on simultaneously. The
working range is several hundred feet,
but it saves shouting and acts as a “wire-

less intercom.” Of course Infraphones
can be used only when both units are
aimed at each other within line of sight.

—_—

A new stripping gadget which slips
onto the barrel of an Ungar soldering
tip or heating unit and is used for strip-
ping wire insulation while soldering has
just been made available by Ungar Elec-
tric Tools, 4101 Redwood Avenue, Los
Angeles 66, Calif. Three different types

10

of strippers are available: v-shaped,
notched or circular. The price is $.75
per unit,

O

Healthier, happier babies through
electronics, that’s the promise of the
“Securitone” heartbeat simulator de-
veloped by Dr. Lee Salk and manufac-
tured by Sonotone Corp., Elmsford, N. Y.
When this instrument, the size of a small
table radio, is placed next to a baby’s
crib or bassinet the baby hears from it

the sound of a normal heartbeat. Tests
in hospital nurseries have demonstrated
that this sound helps infants to sleep

better and they cry less. Evidently it
gives them the secure feeling they had in
the womb when they heard this same
sound. The “Securitone” will be sold in
retail stores for under $30.

ey

Only the hardiest boatmen go out on
the water this time of year but now is
the time to build things which will in-
crease your boating fun come Spring.
One item of proven usefulness is a depth
finder. A new completely transistorized
kit has just been announced by PACO
Electronics Co., 70-31 84th St., Glendale
27, L. 1., N. Y. It is the model DF-90
with a range of 120 feet calibrated in
one foot intervals on its circular dial.
The transducer (the gizmo you put on
the bottom outside of the boat) is of the
barium titanite type and can be mounted
on the transom but will work better on
the hull. The kit is $84.50; factory
wired the DF-90 costs $135.50.

Electronics Illustrated
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BREAK THROUGH T0 HIGHER PAY

ABOVE AVERAGE INCOME

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« T¥-Radio Sales, Service and Repair

+ Profitable Business of Your Own

« Communications Teghnigian — F.C.C. Licease
« Hi-Fi. Stereo & Souné Recording Specialist

« Tv-Radio Broadcastirg Gperator

« Technician in Computers & Missiles

- Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
« Expert Trouble Shooter

« All-Phase Master Technician

g 3

START NOWE Break through the Earning Barrier that staps
half-trained men. N.1.S. "All-Phase’’ training prepares you
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. License, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Frojects.

A more rewarding job . .. a secure

future ... a richegr,I fuller life can YMI > m’k on

be yours! As an N.T.S. MASTER ac'"al lgb
TECHNICIAN you can go straight to

the top in industry ... or in your \ PM]eclS

own profitable business.

19 BIG KITS

YOURS TO KEEP

Free book
gives you all the facts

NATIONAL /% SCHOOLS

WORLD.WIDT TRAINING $INCE 190
4000 $O. FIGUEROA ST., 10% ANGELES 37, CALIL, U. 5. A

Write Dept. R4Y- ||A

,.4;,{! A
]r;f 3o E[
ELES

E RESINENT TRAINING AV 10S ANG
M you wish 1o tale your trainung -‘m:;
Resident Schosl at Los Angeles. s.:‘
HOW in our Big, modecn Shops and 1 1
Work with the iatest Avlo gnd Dissel
ah types fuet injecthen, u:
equil
© transmissions, all power
2 :::‘ mast complate facilities aftered
chool. Expert, friendty muufp
service. Hel
¢, Craduate Employment
::'Onni“ home near school - asd part
time job while you learn.
WRITE FOR SPECIAL RESIDENT STHOOL
CATALOG AND INFORMATION

(i’-ﬁ-“\

ACCREDITED mEMBER

the only notiorally

recognized acceediting
agency for pideate
home study schocls

NT.S HOME TRAININS is
e [iassroom Developed
s Lab Studio Planned
o Shop-Testee
o Industry-Approved

ACTUA . LESSON

N.T.S. Shop-Testad HOME 1RAIN-
ING is Better, More Complete,
Lower Cost. .. and it is your key
to the most fascinating, opportu-
nity-filled industry today!

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, iok proj-
ects, unlimited consultation, gradu-

ate advisory service.

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the graund up,
with parts we send you at no addi-

MAIL
COUPON

tional cost. You also get a Profes-
sional Multitester for your practical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOw!
Many students pay for entire tuition
—and earn much more — with
spare time work they perform while

training. You can do the same ...
we show you how.

SEND FOR INFORMATION NOW...

TODAY1 IT COSTS YOU NOTHING
TO INVESTIGATE.

NATIONAL@&Wen SCHOOLS (,

WORLD-WiDE TREINING SINCE 1305

Mail Now To

s Specifically Desgned
tor Home Study

Croncs TLEVIR R0

[~ !

ne

NO OBLIGATION!
NO SALSSMAN WILL CALL

Now Na'ior_wl Technical Schools, Dep+. R4Y+1)
for 4000 S. Figueroa St., Los Angeles 37, Calif.

FREE BOOK Please rush FREE Electronizs -

T/-kadio “Opportunity”” Book ard Actual
and

Lesson. No Salesman will call
ACTUAL
LESSON

(] Name_ e
Address e
City. . _Zoa= Star=.
‘ [ Check ters if interested ONLY ir Resideat Training a& Lys Angeles,
I VETERANS: Give date of disckarge.
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83 YX 928. 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
features for every possible stereo and monophonic function...

these and 59

Ikenight

83 YX 928. FM-AM Hi-Fi Tuner Kit. $49.95 A PRODUCT
Typical Knight-Kit hi-fi value—incomparable at the price.

With AFC, tuned RF st FM, multiplex jack. 'Id
St:'aight FM ;jt?neer kit :l:gea\?ar:lable Z;usgg.;;.]ggr deluxe a pleasure to bUI lman

Stereo FM-AM and FM tuner kits, see the Allled catalog...

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

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:
tuii-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. ..

vy www. americanradiohistorv. com
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83 YX 712-2. Superhet
Citizen's Band
Transceiver Kit.

$79.95

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 $2 down on orders up to $50;
$5 down up to $200; $10 down
over $200—up to 24 months to pay.

featined s

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOG

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

7
7
!

20

R SOOI

ALLIED
meri'lhmg o t £
e P C r;)? l’;llc S

also available

in Canada

pioneer in electronic kit development

our 40th year -— a E,
et ———

Name

Duat-conversion tor highest
sensitivity and selectivity; crystal-controlled operation on any
2 channels, plus manual tuning. Another Knight-Kit
Citizen's Band Transceiver is available at an amazing low
$30.95—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 VTVM Kit. $25.7

High sensitivity general-
purpose VIVM; 11 meg
input resistance; bal-
anced-bridge circuit; 4%;”
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-
tail in the Allied catalog...

ALLIED RADI10O, Dept. 203-B1
100 N. Western Ave., Chicago 80, ill.

[] Send Free 1961 Allied Catalog No. 200

PLEABE PRINT

Address.

City

Zone

State.

www americanradiohistorv com
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NEW CATALOG
Big Savings...
FAMOUS MAKES!

retail prices
of comparable

oV OFF
T0 2 accordions ...

IMPORTER TO YOU!

® Buy DIRECT from World's Largest

. Dealer. Compare our low Importer-
to-You prices . . . see how much you
save! All famous Italian makes. ..
over 30models. . . latest features, new
colors! Smail down payment—amazingly
E-Z terms. 5-day FREE Playing Trial,
100% customer satisfaction assured.
rae Bonus Gifts for promptness_Trade-ins
welcomed—free appraisal, Rush coupon for
new color catalogs. No obligation. Write
ACCORDION CORPORATION OF AMERICA

2003 West Chicago Avenue

Chicago 22,HlInols

Dept. EL-21, -
ACCORDION CORPORATION Of AMERICA '
Dept. EL-21, 2003 W. Chicago Avenue, Chicago 22, tliinols

l Rush Color Catal. and ‘‘Importer-to-You’’ prices on famous-make I
accordions . . . 0l%!‘EE

dmeieceemececemeceBBLececsenmtec et censennns l

................................ Zone.....STATE ......_

TELEVISION-RADIO- g
ELECTRONICS-RADAR 7

| 3 ﬂ LEARNE

Get CHRISTY’s Complete Course. Why
ratisied with less? CTS Shop
Method, Home Tralning makes learn-
ing easy. You receive Comprehensive
training from the start. EARN AS
YOU LEARNI! You become qualified to
open your own Electronles Repair
business or to gain high pay as a TV,
Radio, Electronics Technician.

19 TYRAINING KITS {NCLUDED!
Muliti-Tester, Oscillator, Signal Tracer,
Oscilloscope, Signal Generator, Elec-
tronic Timer, Regenerative Radio, 24"
TV set (Optional) and other valuable
equipment sent. Send today for 3
FREE BOOKS. No obligation.

I CHRISTY TRADES SCHOOL, Dept. T-1413, i
|3214 W. Lawrence Ave., Chicago 25 ]

Send me 3 Free Books and Speclal Form PAYIN i
JEARNINGS MADE WHILE LEARNING, " (7 PAYING LATER fromd

AME. . o
IN -
IADDRESS =

I CITY.

14

.. .News

Going the techniques of mass produc-
tion one step better, the Librascope Di-
vision of General Precision, Inc., of
Glendale, Calif., has just developed a
“universal” circuit card which can be
adapted to many different circuit re-
guirements, primarily for computers.

Basically, this is an etched circuit board
with a universal pattern of lines—the
interconnections formed when parts are
soldered to the board form the particu-
lar circuit needed. What an idea for a
kit maker!

=

An interesting new idea for enlarging
the printed research departments of
schools, laboratories and libraries has
just been unveiled by the Nord Photo-
copy & Electronics Corp., 300 Denton
Ave., New Hyde Park, . I, N. Y. A
central library’s microfilm slides can be
read by a viewer sitting before a tele-
vision-type console miles from the li-
brary itself. In addition, the viewer can
enlarge up to 60 times, electronically,
any portion of the microfilm slide he
wishes to view in greater detail. This
slide can contain diagrams, written ma-
terial, or photographs. The transmis-
sion system uses 945 lines per frame.

Electronics Illustrated
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Through
HOME STUDY

. "
or in x

RESIDENT CLASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple “easy-to-grasp” manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

This correspondence course is directed toward two
major objectives —(1) to feach you a great deal about
electronics, and (2) to prepare you to pass all of the
F. C.C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the School for grading and comment. You prepare for
your F.C.C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

Grantham training is the easy way to learn more
quickly — to prepare more thoroughly —for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money.

Get details concerning how we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
home office of Grantham School of Electronics in Holly-
wood, Calif., and our free catalog will be sent to you
promptly.

o~

ELECTRONICS

" field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS * RESEARCH AND DEVELOPMENT < RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
« TECHNICAL WRITING IN ELECTRONICS « INDUSTRIAL
ELECTRONICS ¢« ELECTRONIC COMPUTERS « MILITARY
ELECTRONICS ¢ INSTRUMENTATION « TELEMETERING
« AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other
interesting and profitable fields of the present and future
L]

To get ahead in electronics, you must have the proEer
training and your employer must know that you have that
training. Your F. C.(,}.) license is a “diploma” in communi-
cations electronics granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes in preparing you te earn this
diploma.

HERE'S PROOF. ..that Grantham students prepare for
F.C.C. examinations in a minimum of time. Here is a list
of a few of our recent graduates, the class of license they

got, and how long it took them: License Weeks

Edgar T. Phelps, 931 Hickory Street, Poplar Bluff, Mo.. . . ... L. tst 12
Wayne Hogg, 4830 San Fernando Rd., Glendale, Calif.. . ... ... .. 1st 26
Robert Watson, Star Route, Box 24, Renovo, Pa.. . ........... st 12
William M. Patchin, 3865 Westview Ave.,, NW, Canton, Ohio. .. ... 15t 12
V. Dean DeVore, 309 Bess Street, Washington, 1. ... ......... 1Ist 16
Edward T. Wall, Box 184, Kenly, N.C.. . ................... 1st 12
James W. Wranich, 4236 Michigan Street, Kansas City, Mo.. . .. .. st 20
Robert E. Sullivan, 2475 E. Douglas, Des Moines, lowa. .. ...... Ist 12
Nelson S. Kibler, 1413 Patrick Henry Dr., Falls Chureh, Va.. . ... .. 1st 18
Barry L. Ulrich, 1110 Chestnut Ave., Barnesboro, Pa.. .. ........ Ist 14
Jerry E. Milligan, 707 Ragsdate Dr., Milan, Tenm.. ... ......... 1st 12
Robert S. Davis, 2100 - 10 Ave., So., Apt. 12, Birmingham, Ala.. .. . Ist 13

If you are interested in details concerning our training,
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Hollywood, California — to the address given in the
coupon — for free details.

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD S EATTLE

mailed to you promptly.

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood 27, Calif.

MAIL COUPON FOR FREE DETAILS —NO SALESMAN WILL CALL==—>

February, 1961

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — Hollywood,
Seattle, Kansas City, and Washington, D.C. Regularly scheduled classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year. The day
classes meet 5 days a week and prepare you for a first class F.C.C. license in
12 weeks. The evening classes meet 3 nights a week and prepare you for a
first class license in 20 weeks. For more information about the Grantham resi-
dent schools, indicate in the coupon the city of your choice and then mail
the coupon to the School's home office in Hollywood, Calif. Free details will be

KANSAS CITY | WASHINGTON |

{Mait in envelope or poste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS
1508 N. WESTERN AVE., HOLLYWOOD 27, CALIF.
Gentlemen:

Pleose send me your free booklet telling how | can get my com-
merciol F.C.C. license quickly. | d there is no obligoti
ond no solesmoan will coll.

Nome - = —Age

Address. =

City __State
| am intesested in: [] Home Study [] Kensos City closses

[ Hollywood classes [[] Seattle closses [[] Washington closses
1818

15
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* % TEST EQUIPMENT!
B by tar the —off
& Becr vaues
/] obtainable in
/ Wired or Kit form.

/S

EMC MODEL 801

RC BRIDGE AND 1
IN-CIRCUIT

CAPACITY CHECKER

A new comprehensive wa\.&;_i;i“?i ‘1

resistance and capacity
checker. It measures
condensers for
actual value, leakage, and power factor. In addition it
measures condensers while still connected in their
original circuits for opens, shorts or intermittents.

MODEL 801 WIRED | ... $38.98
MODEL 801 KIT ... ... ... 24.95

EMC MODEL 802
SIGNAL TRACER
AND GENERATOR
Generates its own
audio, IF and RF
signal for tracing.
Uses both a magic
eye tube and a
speaker for signal
detection. Checks
noisy components. Checks and compares magnetic,
ceramic and crystal cartridges. Supplied with two
shielded audio probes and RF crystal demodulation probe

MODEL 802 WIRED . . ... ... . .. $38.95
MOOEL 802 KIT ... ... .. 5 = u 24.95

0600000000000 00000000000000000000000000

Yes, tell me more, send me FREE—a detailed
catalog of the complete EMC line. g2
NAME
ADDRESS
CITY STATE

® 00080000000 0000800 s

Etectronic Measurements Corp.

EM 625 B'way, New York 12, N. Y.

Ex. Dept. Pan-Mar Corp., 1270 B'way., New York 1, N. Y.
0000 ONVCNC OO0 EP000000000000000e0

(B A XX AR R R Y YN

16

.. .News

Your next bankbook may have your
signature in it but don't worry, this is
not an invitation to forgers to imitate
your signature on a withdrawal slip if
you lose your book or it is stolen. Your
signature will be scrambled by a new
electronic device called “Signaguard,”
just developed by RCA, and will be an
unrecognizable mass of broken lines.
When the passbook is presented at the

teller’s window the device returns your
signature to its original appearance for
comparison with the withdrawal slip.
The secret is light-transmitting glass
tubes which scatter the information they
see before it is imprinted on sensitized
paper. Similar tubes in the teller’s
viewer re-assemble the writing. Your
only fear now is a crook who likes to
build electronic gadgets.

—O—

Sylvania Electric, whose “Paneles-
cent” nite light has sold over 1 million,
has just introduced an electric switch
plate with the same principle. This
switch plate may replace any now in
use in the home and provides a green
glowing light in a darkened room. When
the switch is flicked on, the normal room
lights come on and the panelescent glow
goes off. The new switch plate is $2.49.
One plate adds about a nickel to your
electric bill . . . in a year.

—0—

For tapping new threads or renewing
old ones in metal or plastic, CBS Elec-
tronics offers a new ‘“Tri-Tap” tool com-
bining the three most popular sizes, 6-32,
8-32, and 10-32 in one small tool. At
your tube distributors.

Electronics I'llustrated
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Accredited by the National
Home Study Councli

good fraining
doesn't cost . . .
it payst

Get All
Three Booklets

Free...

An FCC License
Or Your Money Back

Completion of the Master Course (both Sections)
will prepare you for a First Class Commercial
Radio Telephone License with a Radar Endorse-
ment. Should you fail to pass the FCC ex-
amination for this license after successfully
completing the Master Course, you will receive
a full refund of all tuition payments. This
guarantee is valid for the entire period of your
enroliment agreement.

Get This Handy Pocket
Electronics Data Guide

Free...

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

Cleveland Institufe of Electronics

1762 E. 17 Street Desk Ei 29 Cleveland 14, Ohio

February, 1961

Increase Your Technical Knowledge

Get a government license plus an understamding of such
electronic applications as computers . . . industrial elec-
tronics . . . radar . . . communications . . . and many more.

a successful plan for . .o
Electranics Training

Cleveland Institute of Electronics

1762 E. 17 Street Desk El 29, Cieveland 14, Ohio

D S S D S S DI G R TR DDAy

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

[J Military [0 Broadcasting

[J Radio-TV Servicing O Home Experimenting
[J Manufacturing O Telephone Company
[J Amateur Radio TIROTNET" -t gt

In what kind of work In What branch of
are you now engaged? Electronics are you
interested? ......oienee.

-
L}
(]
i
L}
[ ]
&
[ ]
[ ]
1
]
[ ]
1
[ ]
¥
]
[ ]
1
]
]
]
]
..
[ ]
[ ]
1
1
=

MM I I e e e e R N R
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T
on everything in

STEREO HI-FIi
and ELECTRONICS

SEND FOR THE BIG
444-PAGE 1961

AULLIED chiavos

Value packed! World’s largest
selection! See products and values
you get only from ALLIED. Save on:

e Everything in Stereo Mi-Fi Music
Systeams & Components « Biggest
Selection of Hi-Fi Cabinetry » Exclu-
sive Knight® Super-value Stereo o
Knight-Kits® — Best in Build-Your-
Own Hi-Fi s Tape Recorders & Phono
Equipment « Everything in Electronic
Parts, Tubes, Transistors, Test Equip-
ment, TV Accessories, Tools, Books.

Save most at ALLIED. Write today!

ONLY s2 DOWN

on orders up to
$50;0nly$Sdown
up to $200; $10
down over $200.

SEND FOR VALUE-PACKED CATALOG

ALLIED RADIO, Dept. 155-81
100 N. Wesjern Ave., Chicago 80, Jil.

[3 Send FrREE 1961 ALLIED Catalog

our 40th
year

|
[
[
|
|
[
|
|
|
|
|
|
|
L

New “Mechanical Educator’ to

IMPROVE MEMORY

Inability to recall names, places, facts quickly 1s a common, often
costly, shortcoming that can now be easlly overcome with the aid of
a new device for mental training. This versatile new educational tool
can also be used effectively in language learning, speech correction

and improvement, in mastering tables, formulae—anything to be
memorized—faster than ever while you sleep.

DORMIPHONE Memory Trainer |

Works for you—You Learn While You Sleep

* Speeds up learning processes
* Aids concentration
+» .Provides entertainment

Using a4 mnew recording
princip’e, the Memory Trainer
records, instantly plays back,
and  automatically repeats
speech, musie, or any
spoken or broadcast material
by clock control. No reels
of tape to snart or rewind.
Completely portable. Ideal
atd  for home, school, in-
dustrial safety training use.
So simple to use, children play-back and listen!
enedtsotnalnuliandines Write TODAY for FREE folder
tical, it 15 used by educa- with complete information.
tors, psychologists, people Modernophone, 1Inc.

of all ages and professions. 367-021 Radio City, New York 20, N. Y.

l MODERNOPHONE, INC. Circle 7-0830
367-021 Radio City, New York 20, N. Y.
Gentlemen: Please send me your FREE Bookiet. I am interested
in finding out all about Scientific Sieep Learning and what the

Dormiphone Memory Trainer can do for me. No obligation—no
l salesman  will ealt

SELF-
CONTAINED

RECORDING CARTRIDGES

from 30 seconds to S5
minutes. Easily removed.
Can be stored or '‘erased’’
instantly and re.used re-
peatedly. Just record, flip a switch for

Name
Addrass
City. _ - —eem ——— Zone
My main interest in the Memory Tralner is for:
O Language Learning O Speech Impravement
Memorization 0 School or College Work
l Sleep learning O Bridge Rules

State

e e e e

.. .News

Long needed has been a public ad-
dress system tailored for school buses
to enable the driver to talk to his pas-
sengers without taking his eyes off the
road while driving. The DuKane Corp.

of St. Charles, Ill., is now marketing a
complete system to do just that. It in-
cludes a fully transistorized four-watt
amplifier, a close talking microphone
and horn loudspeakers for inside and
outside the bus.

Is your wife, sweetheart or mother
overdrying? What she needs are elec-

tronic sensors on her baffles. Or so the
Maytag Co., manufacturers of automatic
clothes dryers, tell us. They have re-
cently placed on the market a new
clothes dryer that incorporates an elec-
tronic control that measures the mois-
ture in the clothes themselves and stops
the drying cycle before the clothes are
overdried. Thus it automatically com-
pensates for washday’s weather—high
or low humidity. Why is this desirable?
Overdried fabric wears out soon.

Electronics Illustrated
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BUIL.

A Practical Home Radio Course
Now Includes % No Knowledge of Radio Necessary
x ng.:IEAcNES“N,IE¥$ERS * No Additional Parts or Tools Needed
: g?&ﬂtvfgﬁ?éﬁ"“ﬁ" * EXCELLENT BACKGROUND FOR TV
% AMPLIFIER % Schoel Inquiries lnvited

SIGNAL INJECTOR ; .
: CODE OSCILLATOR % Sold in 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *Edu-Kit’* offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-botteam price. Qur Kit is designed to train Radio & Electronics Fechnicians, ma!
use of the most modern methods of home training. You will learn radio theory, construc-
tion practice and ser g. THIS IS A COMPLETE RAD!O COURSE IN E ERY DETAIL.

You will learn how to build radios, using regular schematics; how to wire and solder

ofessional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and osclllators, detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using tae Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronics Tester, Square Wave Generator and thc accompanying
instructional material.
| receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Recelver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, MI-Fi and Electronics. .
Absolutely no previous knowledge of radio or science is required. The *‘Ed i is the
product of many years of teaching and en eering experience. The ‘‘Edu-Kit will pro-
vide you with a ¢ education in Electronics and Radio, worth many times the compiete
price of $26.95. T Signa)l Tracer alone is worth more than the orice of the entire Wit.

THE KIT FOR EVERYONE

You do not need the slightest backgrouna ges and backgrounas have successtully

In radio or science. Whether you are inter- used the “*Edu-MNt’' in more than 79 coun-

ested In Radio & Electronics because you tries of the world. The YEdu-Kit'" has been

want an interesting hobby, a well paying carcfully designed, step by step, so that

business or a "ob with a future, you will find you cannot make a mistake. The HEdu-Kit"

the Edu-Kit’* a worth-while investmeat. allows you to teach yourself at your own
Man. thousands of in duals a ate. No instructor nece: 12d

PROGRESSIVE TEACHING METHOD

The Progress o *‘Edu-Kit'* is the foremost educational radlo kit in the world,
and is universally accepted as the standard in the field of electronics training. The ‘'Edu-
Kit'* uses the modern educational principle of *‘Learn by Doing.’’ Therefore you construct,
fearn schematics, study theory, practice trouble-shooting—all in a closely integrated pro-
gram designed to provide an eastly-learned, thorough and interesting background in radio.

You begin by examining the various ra io parts of the ¢ it."” You then learn the
function, theory and wiring of these parts. Then you buiid a simple radio. With this first

listening to regular broadcast stations, learn theory, practice testing

radio, learn more advanced theory

and technlques. Gradually, progressive manner, and at your own rate, you will

find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician.

Included in the ‘‘Edu- course are twenty Receiver, Transmitter, Code Oscillator,

gnal Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofess
sional ‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of
professional wiring and soldering on_metal chassls, plus the new method of radio construc-
tion known as *‘Printed Circuitry.'’ These cuits operate on your regutar AC or DC house

: THE IS COMPLETE

You wlll receive all parts and instructions necessary to build 20 different radio and elec-
tronics clreuits, ea guaranteed to operate. Our Kits contain tubes, tube sockets, vari-
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils,
hardware, tubing, punched metai chassis, Instruction Manuals, hook-up wire, solder,
selenium rectifiers, volume controls and switches, etc.

tn addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube hardw: and instr You also receive a useful set of tools, a
professional elect soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The *"Edu-Kit'' also inciudes Code Instructions and (Ke Progressive Code Oscillator,
in_a n to F.C.C.-type Questions and Anawers for Radio Amateur License training. You
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres-
sive Signal injector, a Migh Fidelity Guide and a Quiz Book. You receive Membership in
Radio-T¥ Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit

| turned to Progressive '€

build a Printed cuit Signal Injector,
a unique servicing instrument that can

parts are merely plugged in and soldered
to terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-

for anyone interested in Electronics.

edge of this subject is a necessity today I
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CIRCUITS AT HOME e

with the New 9 95
PROGRESSIVE RADIO "EDU-KIT" g

WRENCH

SET
VALUABLE DISCOUNT
CERTIFICATE OF MERI(
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE e QUIZZES
TELEVISION BOOK e RADIO

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER

PLIERS-CUTTERS
ALIGNWMENT TOOL

CONSULTATION SERVIC
AMATEUR LICENSE TRAINING
o PRINTED CIRCUtTRY

CARD
¥

maintenance of perfect engineering,. the highes

SERVICING LESSONS |

You will learn

servicing in a progres

practice repairs on th
you construct. You wiif
and causes of trouble in home, portable
learn how to

w

and car radios.

unique Signal

 You wi
the professional Signal 1
injector and the dynamic

trouble-shooting and
sive manner. You

Radio & Electronics Tester.

are learning in this practical way, yo
will be able to de many a repair job fo!

your friends and neighbors,

fees which will far exceed the price of
Our Consultation Service
will help you with any technical problems

the “£du-Kit."

you may have.
J. Statai

nn
several sets fo

alerio,

Ben V.
Utah: *The Edu-Kits are wonderful. Here
| am sending you the questions and also
t bave been in

of 25 Poplar Pl.. Water-
writes: ‘‘l have repaired

r

P,

the answers for

Radio for the last seven years, but like

0. Box

to work with_Radio Kits,

buiid Radio Testing Equ .
joyed every minute | worked with th

signal Tracer works
fine. Also like to let you know that !
feel proud of becoming a member of your

different kits;

Radio-TV Club.’

the

Robert L. Shuff

Huntington, W.

pairing radios

the Kit is rea

trouble, if there

l_ ~ TUNCONDITIONAL MONEY-BACK GUARANTEE ~— |

L - The high recognition which Progressive ‘“‘Edu-wits’’
now includes Printed Circuitry. You I many years of service to the public is due to its unconditional

v

and

Ny

will be refunded in full, without quibble or question, and without d

Inc.

t instructional
adherence to its Unconditional Money-Back Guarantee.
detect many Radio and TV troubles. single dissatisfied customer throughout the entire world.

Postpaid. | enclose full payment of $26.95.
“Edu- Kit.

This revolutionary new technique of | ] Send “Edu-K
radio construction Is now becoming €7 Send *“Edu-Kit'* C.0.D. | will pay $26.95 plus postage.
popular in commercial radio and TV sets. {71 Rush me FREE descriptive literature concerning
A Printed Circuit is a special insu- l
Jated chassis on which has been de- Name ...............
posited a conducti material which
takes the place of wiring. The various I Address .........

1534 Monroe Ave.,

has earn

learn symptoms

ipment. | en-

es to say that | re-
, and was really amazed
that such a bargain can be had at such
a fow price. § have already started re-
i phonographs. My
friends were really surprised to see me
get into the swing of i

so quickly. The
Troubleshaoting Tester th

at comes with
swetl, and finds the
is any to be found."*

@

insistence upon the |

e scts that

Trazer, the

Wwhile you

and charge

and made

21, Magna,

and like to

i1t is understood and agreed that should the Progressive Radia YEdu-Kit'' be re-
du-Kits'' Inc. for any reason whatever, the

rurchase price
ay.

Y
ed through its

standards, and 100%
As a result, we do not have 2

PROGRESSIVE "EDU-KITS" INC. |

1186 Broadway, Dept. 533AE, Hewlett, N. Y.
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EXAMI“E ANY or Yes, we offer to ship at
THESE TESTERS our risk one or more of

I[/J” vou the testers described on
these pages.
BUY!!

Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES
and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:

® Will test Toasters, Irons. Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, Refrigerators,
Lamps, Fluorescents. Switches, Thermostats, etc.

® Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc.

e Will measure current consumptlion while the appliance under test is in operation.

e Incorporates a sensitive direct-reading resistance range which will ineasure all resistances com-
monly used in electrical appliances, motors, ete. L

o Leakage detecting circuit will indicate continuity from zero chms to 5 megohms (5,000.000 ohms).

As an Automotive Tester the Model 70 will test:

e Both 6 Volt and 12 Volt Storage Batteries o Generators e Starters o Distributors ¢ Ignition
Coils » Regulators ¢ Relays o Circuit Breakers o Cigarette Lighiers o Stop Lights o Condensers
* Directional Signal Systems ¢ All Lamps and Bulbs e Fuses o Heating Systems e Herns o Also
will locate poor grounds, breaks In wiring, poor connections, etc.

INCLUDED FREE This 64-page book—practically a condensed:

course in electricity. rn by deing.
y: lea Y g Model 70 comes com-

Just read the following partial list of contents: What
is electricity? e Simpiified version of Ohms Law e ?;;et:::l;eg:snge book
What is waitage® o Simplified wattage charts ¢ How B

to measure voltage, current, resistance and leakage o
How to test all electrical appliances and motors
Only

:

ey °I._'-_.,_l°
o ®

‘Model 70—UTILITY TESTER
Total Price...$15.85—
Terms: $3.85 after 10 day ftrial,
then $4.00 monthly for 3 months,
if satisfactory. Otherwise return, no
explanation necessary.

using a simplified trouble-shooting technique.
e How to trace trouble in the electrical circuits and
parts in automobiles and trucks.

TUBE TESTE

TEST ANY TUBE IN IO SECONDS FLAT!

Turn tbe filament rasartTit :nw .;u;n-
L bered socket as desig- P t! al-
@nelutor switch to posi- nated on our ehnn‘ : ’ “;“;u:l&:?_ he qu
tion specified. (over 600 types In-
cluded).

THAT'S ALL! Read emission quality direct on bad-good meter scale.

I'roduction of this Model was delayed a full

o remts axee 00 EATURES: v Do Coret Sy Biptlorh 2
‘es over ube ¢s, & Test Y and ubes. o OW  pric slgad 1
Model 82A —Tube Tester other gas-filled tubes. o Employs new 4% meter We claim ) odt B8, Sl e B P

with sealed ir- T in
accurale vibrationless readings. e Use of 22 as proof, we offer to ship it on our examine
sockets permits testing all popular tube ¢t S before you buy policy.

and prevents possible obsolescence. o ual

feale " meter permits testing  of 10w ewrrent mo..| g2a o, (e Only

tubes. o 7 and 9 pin straighleners mounted on y
panc, ‘s ALl sectfons " of ‘multielement  tubos el T R R Y
tested  simultaneous! Ultra-sensitive leak- L exop ©

ly. ®
age test circuit wlI( Indicate leakage up to 5 {Picture Tube Adapter avail-
£ LB able for $8.50 additional)

Yotal Price ... ... $36.50
Terms: $6.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise re-
turn, no explanation necessary,

Order merchandise by mail, including deposit or payment in full, then wait and

DID You write . . . wait and write?

Purchase anything on time and sign a lengthy complex contract written in small
difficult-to-read type?

EVER? Purchase an item by mail or in a retail store then experience frustrating delay
and'red tape when you applied for a refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business . .. We ship at our risk!

20 Electronics Illustrated
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CONTRACT T0 SIGN
CO-MAKERS

NOTIFICATION

ple order authorization included in this offer is ol

The si
you sigh. We ask only that you promise to pay for or seturn
the goods we ship in good faith.

EXAMINE ANY ITEM YOU SELECT
IN THE PRIVACY OF YOUR OWN HOME

Then if completely satisfied pay on the interest-free terms
EMPLOYE. plainly specified. When we say interest-free we mean not
= one penny odded for “interest” for "“finance’’ for ‘credit-

prepoy.

checking” or for “carrying charges.” The net price of each
tester is ploinly marked in our ads—that is oll you pay excep!
for parcel post or other transpartation chorges w2 may

Model 79—-Super Meter

Total Price .. .$38.50
Terms: $8.50 ofter 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

Model 77—VACUUM TUBE VOLT-

METER. . Tatal Price. . . .$42.50
Terms: $12.50 after 10 doy trial; then
$6.00 monthly for 5 months if satis-
factory. Otherwise retum, no explano-
tion necessary.

Superior's
ew
Model 77

N

SUPERIOR'S supER'ME'ER WITH NEW &/
NEW MODEL 79

A Combination VOLT-OHM MILLIAMMETER

FULL-VIEW METER

Plus CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENTS
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUM

DIODES

The model 79 represents 20 years of continu-
ous_experience in the design and production
of SUPER-METERS, an exclusive SICO de-
velopment. It includes not only every circuit
improvement perfected In 20 years of spectall-
zation but. in addition includes those services
which are "'musts‘* for properly servicing the
ever-increasing number of new components
used 1n all phases of today’s electronic pro-

duction. For example with the Model 79
SUPER-METER you can measure the quality
of selenium and silicon rectifiers and ali
types of diodes — components which have
come into common use only within the past
five years, and because this latest SUPER-
METER necessarlly required extra meter
scale. SICO used its new full-view §-inch
meter.

SPECIFICATIONS:

e D.C. VOLTS: 0 to 7.5/15/75/150/750
1.500. @ A.C. VOLTS: 0 to 15/30/150/300,
1,500/3.000 @ D.C. CURKENT: 0 to 1.5/15/
150 Ma. O to 1.5/15 Amperes o RESIST-
ANCE: 0 to 1,000/100,000 Ohms, 0 to 10
Megohms. @ CAPACITY: .00! to | Mfd.. 1to
50 Mfd. ® REACTANCE: 50 to 2,500 Ohms.
2,500 Ohms to 2.5 Megohms. @ INDUC-

tested for QUALITY at appropriate test po-

tentials. Two séparate BAD-GOOD scales on
the meter are used for direct readings. All
Electrotytic Condensers from 1 MFD to 1000
MFD. All Germanium Diodes. AH Selenum
Rectifiers. AN, Sllicon Dlodes. All Silicon
Rectifiers.

Model 79 comes tomplete with operating
Instruetlons. test leads, and s
streamlined e¢arrylng case. 50
Use 1t on the bench-—use it

on calls. Onty

VACUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare it to any peck-to-peak V. T. V. M. made by any other monufacturer al any price!

» Extra large meter scale eénables us to print
all calibrattons in large easy-to-read type.
» Employs & 12AU7 as D. C. amplifier and
two 9006°s as peak-to-peak voitage rectifiers
+o assure maximum stability. e Meter is
wirtually burn-out proof. The sensitive 400
AS A DC VOLTMETER: The Model 77 is In-
dispensable in Hi-F1 Amplifier servicing and
a must for Black and White and color TV
Recelver servicing where circuit loading can-
no . be tolerated.
AS AN ELECTRONIC OHMMETER: Because
of its wide range of measurement leaky ca-
pacitors show up glaringly. Because of its
sensitivity and low loading, Intermittents
are easily found, isolated and repaired. o
AS AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value
{f zomplex wave. Pedestal voltages that de-
termine the ‘‘black™ level in TV recelvers
are easlly read.

micro-ampere meter is isolated from the
measuring circuit by a balanced push-pull
amplifier. » Uses selected 1% zero tempera-
ture coeficient resistors as multisliers. This
assures unchanging accurate readings on all

ranges.
SPECIFICATIONS

« DC VOLTS—0 to 3/15/75/150/300/750/
1,500 volts at 11 megohms input resistance.
e AC VOLTS (RMS)—0 to 3/15/75/150/
300/750/1,500 volts. ¢ AC VOLTS (Peak to
Peak)—0 to 8/40/200/400/800/3,000 volts.
o ELECTRONIC OHMMETER—0 to 1.000
ohms /10,000 ohms /100,060 ochms/1 meg-
chm/10 megohms/100 megohms /1,000 mei_
ohms. ¢ DECIBELS: -10 db to + 18 db,
+ 10 db to + 38 db, + 30 db to + 58 db.
All based on 0 db = .006 watts (§ mw) into
a 500 ohm line (1.73v): ¢ ZERO CENTER
METER—For discriminator aligrment with
full scaie rnnfe of 0 to 1.5/1.5/37.5/15/
150/315/150 volts at 11 megohms input re-
sistance.

Jined carrying case. Operates on 110-120 volt 60 cycle. Only ]

Comes complete with operating Instruetions, probe leads, and stream- $4250

NET
Try any of the instru- ——— - ——— T m Em e Sm — —.——_————_.——————-'
ments on this or the ! A (] Model 77......... . Total Price $42.50
facing page for 10 MOSS ELECTRONIC, INC sl;.so within 10 dnys.o .Bnlnnce $6.00

days before you buy.
1f completely satisfied
then send down. pay-
ment and pay bal-
ance as indicated on
coupon. No Interest

or Finance Charges Npmell f oot
Added! If not com- Address
pletaly satisfied re-

City .......

turn unit to us, no
explanation necessary.

Dept. D-850 3849 Tenth Ave., New York 34, N. Y.

Please send me the units checked on approval. If
completely satisfizd I will pay on the terms specified
with no interest cr finance charges added. Otherwise,
I will return after 2 10 day trial positively cancelline
all further obligaiion.

[] Model 82A ..

Export Division: Rocke Internationai Corp., 13 Eost 40th St.. New York 16. N. Y.
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u]

(] Model 70 .. . ...Totai Price $15.85

{0 Include Mndel 82A.Picture Tube

monthly for 5 months.
Model 79 .......... Total Price $38.50
$3.50 within 10 days. Balance $6.00
monthly for 5 months.

$3.85 within 10 days. Balance $4.00
monthly for 3 months.

..Total Price $36.50
$6.50 within days. Balance $6.00
menthly for 5 months.

Adapter at $5.50
- - -
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Learn ELECTRIC
APPLIANCE REPAIR

Spmel

IN YOUR

! N R
L
ZiA

£ START YOUR OWN BUSINESS

With a Potential Market of 100,000 Customers

New shop-method, home training system gives you elec-
trical know-how that used to take years to learn. Learn
at home by building valuable testing kits, repairing your
own and neighbor's appliances. It is not unusual for
appliance repairmen to charge on the basis of $5.00-$6.00
an hour. FREE ILLUSTRATED BOOK Shows you how to
learn every phase of electrical appliance repair, How to
make money while you learn. Write today for your
FREE copy.

CHRISTY TRADES SCHOOL, Dept. A-313
3214 W. Lawrence Ave. Chicago 25, Nlinois

GIANT 1961
204 PAGE

937
‘ Tovptate Buying Cuice fo.Evorging m‘\

. RADIO TV
| ELECTRONICS

Dept. El, 1012 McGeoe St., Kansas City 6, Me.
[0 Send Free 1961 B-A Catalog No. 611
Name

& . SR— State

.. .News

It’s so easy to become a Novice class
radio amateur and the satisfactions de-
rived from “hamming” are so great that
it’s surprising that more people don’t
become hams. One reason they don’t
is the fear of the code test but it only
takes a couple of weeks’ practice. Allied
Radio Corp. in Chicago is doing its part

to help more people realize this. For the
past six years they have given three
14-week classes a year on code and
theory. This year they are inaugurating
a new Thursday evening class which,
like the veteran Monday class, will be
given in the Allied cafeteria in their
100 N. Western Ave. building.

——

EICO has just brought out a new com-
pact low-power standby rig for the 80
to 10 meter bands. The 723 is available
as a kit for $49.50 or factory wired for
$79.95 and features 60 watts to the final
on CW. All other “musts” are in-
cluded: TV suppression, modulator in-
put socket, antenna relay, and panel
meter. EICO, 32-00 Northern Boule-
vard, L.1. C, N. Y.

Electronics Illustrated
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RADIO-TV and

ELECTRONICS TRAINING

AT A PRICE
yoU CAN AFFORD!

*2] Yes, thi: great course costs far less than any training of its kind
IMCH given 3y other major schools! Radio-Television Training School
Receiver it included will tsain you for a gcod job in Television or Industrial Elec-

tron.cs — AT HOME IM YOUR SPARE TIME.

Think of H—a camplete training program including over
120 lessons, Fourteen Big Radis-Television Kits, Complete
Color-T¥ Instructian, Unlimited Consultation Service
ALL at:a really ‘rig saving to you. How can we do
this? Write t> us today . . . and find out!

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

OPEN YOUR OWN RTS-APPROVED AND
FINANCED RADIO-TV SERVICE SHO?P

We Want Mceny More Shops This Year

This 38 year oid training organization —
cailed RTS, that's Radio-Television
Training Scheol — 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
INSWRUCTION NOW IN BUSINESS AND PROSPER-
INCLUDED ING. We are helping and training
ambitieus men to become future
owners and operators of these

you build these shops in all areas.

[ FOR UNSKILLED
a"d O'hef vaits INEXPE RIENCED MEN ONLY -

WE TRAIN YOU OUR WAY!
g We must insist that the men
MALHTESTAN wa sign up be trained in

A Radlo-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
ments of the industry.

PHD 4112 m oI

Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can openr

A REPAIR SHOP OF YOUR OWN

We supply and finance your equipment

i Al Sl sche . gl S

When you are ready and qualified tc operate
one of our RTS-Approved TV Repair Shops

WE WILL SUPPLY AND FINANCF EVERY |} ¢ Therefore, we will TRAIN
BIT OF EQUIPMENT YOU NEED TO GET S *ubes 4 YOU . . . we will show
STARTED plu; an inventory of parts and excluded yé):saowdfo.earr;h!ix‘l;_kﬁ;
supplies. In other words we will sfake you 2 , during e firs
Ay 2N (I)FIFER NEVER MADE lBOEFOREYBY > R:DIO-TEGLEVISION f;w'.‘”.‘ boptweRotiyons
NY TRAINING ORGANIZATION. Under TRAINING SCHOOL raining period.
the RTS Bu'smess Plan you receive: : 515 EAST ROSECRANS AVEMUE g(E)EBPTYR?\IUNRINPC.-‘:ETSAEK%g
L DR G O iy L0S ANGELES 59, CALIFORNIA PLACE IN YOUR OWN

2. Complete laboratory . instructions on how HOME, IN YOUR

of test equipment. to go inta business. Eat. 1922
3. Letterheads, calling . Continuous consul- | =, = e BN SPARE TIME!
cards, repair tickets, tation anc help. = '
etc. . The right to use I .
4. Basic inventory of RTS Seal of 1 L i w
2 "o M

L

tubes, parts, Approval, and the
RTS Credn

supplies, .

S, Compiete advertising 10. The right to use
and promotional the Famous >
material. Trade Mark. -

UT OUT AND M

RADIO-TELEVISION TRAINING SCHOOL

B15 EAST ROSECRANS AVE Depi. €1-21

.. § LOS ANGELES 59 CALIFORNIA

SEND ME FREE — afl of these big opportunity books —

tiGood Joby in TV-Electronics,’” *'A Repair Shop of Your Own'’
and *‘Samgle Lesson.'' | am interemted in:
a RadiTelevision 0 Industrial Eiectronics

(Automation)

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

z
]
3
»
3
e —— — — —

February, 1961 23

www americanradiohistorv com


www.americanradiohistory.com

*

studying onfenno system in Tri-State's electronics lob

engineering degree &
in only 27 months

College graduates enjoy higher income . . . sure advancement.
Become a graduate Electronics Engineer. Employers like
Tri-State graduates . . . regularly interview seniors here.
Qualify faster at Tri-State. Start any quarter. BACHELOR
OF SCIENCE DEGREE IN 27 MONTHS in Electrical
(Electronics or Power major), Mechanical, Aeronautical,
Chemical, Civil Engineering. IN 36 MONTHS a B.S. in
Business Administration (General Business, Accounting,
Motor Transport Management majors). For earnest, capable,
mature students. Enrollment limited. Small classes. Campus.
Modernized buildings. Well-equipped labs. New dorms,
Founded 1884. Modest costs. Enter Mar., June, Sept., Jan.
Write J. A. McCarthy Admissions, for Cafalog
gndk"Yaur Career in Engincering and Commerce’
ook.

Here’s HOW TO GET YOUR
START in Radio-TV-Electronics!

Now you'll really understand
circuits—components—
equipment!

No matter what you want to do in
radio-TV-electronics, this big 396-page
BASIC ELECTRICITY Manual
brings you the down-to-earth training
you absolutely must have. Backed by
what it teaches, you'll find every detail
of electric-electronic procedure and
operation far clearer to you than ever
before. Covers the entire field—from
circuits and currents to 'phone prin-
ciples—from tubes to transistors to
batteries, instruments & measurements; motors;
transformers and all the rest. Also includes 61-
10-DAY Page INTRODUCTION TO ELE.CTRONICS. More

than 300 pictures make subjects doubly clear

FREE and understandable. Price $6.25.
| Dept. PR-21, Technical Div.,

Holt, Rinehart and Winston, inc.,

1 383 Madison Ave., New York 17, N. Y.

l Send BASIC ELECTRICITY home training manual for 10-day l

FREE Examination. If I like book I will then serd #$6.25
wlus postage) in full payment. Otherwise I will return book |

' and owe noihing. (SAVE! Send $6.25 with order and we pay
postage. Same 10.-day moneyback guarantee.) '

Name ____ - - . — ——a

Address - - ————— _————— —_—— -———-

City. Zone, State___..____________ SR
OUTSIDE U.S.A. $68.75 cash. 10-day money-back guarantee

24

.. .News

New Literature. . . .

A commendably honest (if you will
forgive the title’s presumptuousness)
and well-written 32-page book called
“All About Stereo” is now available
from Bell Sound, 555 Marion Road,
Columbus 7, Ohio, for 25¢. Written
by John Conly, it has some interesting
things to say about how to plan and
choose a stereo system, components of
course, for your home. . . . A useful little
catalog for the transistor experimenter
is the new Semiconductor Catalog of
the Amperex Electronic Corp., 230
Duffy Ave., Hicksville, L. I, N. Y. It
contains basic specs on a new line of
VHEF transistors suitable for converter,
mixer and oscillator applications.
“How to Decorate With Music” is the
name of an 8-page brochure available
free from the Rek-O-Kut Co., 38-19
108th St., Corona 68, N. Y. Five room
layouts are included to suit all deco-
rating tastes (well, almost all anyway)
and even if you don’t agree with their
suggestion to hang the loudspeakers
above a planter in a neat little alcove
(oh, the sound is important?) the other
four recommendations do make sense.
. . . Like to window shop through test
equipment catalogs? Well, you can get
another one free from Precision Appara-
tus Co., 70-31 84th St., Glendale 27, L.. L.,
N. Y. They request that you write for it
on company stationery, ask for catalog
28. . . . Shopping for a microphone?
Thirty models plus accessories, tape re-
corder heads, and hi-fi components are
described in a new 28-page catalog is-
sued by Shure Bros., 222 Hartrey Ave.,
Evanston, IlIl. This is catalog 60A,
and while you’re at it, you might re-
quest their 8-page brochure listing all
specs on Shure’s Stereo Dynetic series
phone cartridges and tone arms. . . .
Mullard tubes have long been popular
with advanced hi-fi designers and con-
structors in this country. A newly re-
vised technical bulletin giving complete
specifications for all Mullard tubes in-
cluding the popular frame grid types
should therefore be of wide interest. It
is available free from International
Electronics Corp., 81 Spring St., NYC.

Electronics Illustrated
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444-PAGE

in build-your-own electroncc equipment—lowest
in ccst. easiest to assemble, best for performance.
Seleet from a complete line of Stereo hi-fi kits,
Hobbyist kits, Test Instrument and Amateur kits.
KNIGHT-KITS are an exclusive ALLIED product.

KNIGMT® STEREO Hi-FI—Comparable to the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or
complete systems and save most. Also see the
Jargest selections of famous-name hi-fi compo-
nents and money-saving ALLIED-recommended
complete high-fidelity music systems.

Exclusive Allied products save you more

ALLIED RADIO

Satilsfaction Guaranteed or Your Money Back

World's Largest Electronic Supply House

)
‘Eﬁﬁ.ﬂ_" J ES*' our 40th year

February, 1961

MONEY-SAVING KNISHT-KITS®—truly the very best :

ELECTRONICS CATALOG

including special products
available only from Allied

SAVE MOST ON
EVERYTHING IN ELECTRONICS

. ® New Stereo Hi-Fi Systems—
Everything in Hi-Fi Components
. ® Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need
+z ® Best Buys in Recorders & Supplies

® Newest Public Address Systems,
Paging and Intercom Equipment

o Amateur Receivers, Transmitters
and Station Gear

| @ Citizen's Band 2-Way Radio
! o Test and Laboratory Instruments
o TV Tubes, Antennas, Accessories

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

e TR R -
BUV ON EASIEST TERM%
on'y $2 down on orders up to $50;

only $5 down on orders up to $200,
only $10 dewn over $200.

5. Up to 24 months to ‘PW
T

You get every buying advontoge at ALLIED:
Lowest, money-saving prices, fastest shipment,
expert personal help, easiest-pay terms, sof-
ALLiep isfaction guoronteed or your money back.
REUbMAa] send coupon today

for 444-page catalog

= '...---.---!’-----n :

s

ALLIED RADIO, Dept. 91-B1 H
100 N. Western Ave., Chicago 80, JH. :
[ Send FREE 1961 Allied Catalog No. 200 H
"

:

Name [
PLEASE PRINT 3
:

Address :
s

]

City. Zone State S — :
----------------------------------‘-----.
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0 HI-FI

New 70-Watt Integrated
Stereo Amplifier ST70

BEST BUYS IN STEREO AND MON

New Kit $94.95 Wired $144.95
Stereo/

Mono
4-Track = Je | o

Tape LA R RN
Deck New FM-AM Stereo Tuner ST96

RP100 Kit $89.95 Wired $129.95 New 40-Watt Integrated
Semikit (electronmics in kit Incl. FET Stereo Amplifier ST40

form) $289.95 Wired $395.00 Kit $79.95 Wired $124.95

FM Tuner HFT90
Kit $39.95 Wired $65.95
Incl. FET Metal Cover $3.95

28W Integrated Stereo Preamplifier HF85
Stereo Amplifier HF81 AM Tuner HFT94 Incl. FET Kit $39.85 Wired $64.95
Kit $69.95 Wired $109.95 Kit $39.95 Wired $65.95

Stereo

Power e e I

Amplifiers \me—eee b

Wired |
Stereo/Mono Changer / Player

100W HF89: $99.50 $139.50
70W HF87: $74.95 $114.95 1007 with stereo cartridge Bookshelf Speaker System
and dual sapphire styli $49.75 HFS1 Kit $39.95 Wired $47.95 E

28W HF86: $43.95 §$ 74.95

Citizens Band Transceivers W)
trom

Kit -

$59.95 i Over 2 MILLION
Wired \ i | EICO instruments in
$89.95 \ use throughout the

—— world. Compare, take
Transistor Portable Radio RAG [ERSCIUNIUCICSR-LL
New 60W CW Transmitter =723  Kit $29.95 Wired $49.95 off the shelf” —

L , . ! Thels from 1500
Kit $49.95 wired $79.95 ncl. FET neighborhood

dealers, most of
whom offer
budget terms.

Peak-To-Peak

New Metered

Variable AC VivM 2232
By S & Uni-Probe® 0C--5 MC =
Model 1073 i Pat. =2,790,051 5" Scope =460 Q ?0'
& ares [ Kit $29.95 Kit $79.65 1% 3 ad
Kit $35 95 Wired $47.95 Wired $49.95 Wired $129.50 3
Model 1078 (7%2 amps) VIVM =221 5" Push-Pull Scope =425
Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95
BIM40 e e
'% (Y RF Signal ."’% e
& Sl O Generator -
Tub g i s260s | & § i LiC 1N, EV2
e - “ i 5 S 5 R I P
Tester 2 Wired $39.95 {% @ @ .2 | gico, 3300N Blvdmg describing over
=625 —x V-0-M =53 | [ Send free Cars aucis, free Stereo
Kit.$34.95 Wired $49.95 Kit $12.90 1 80 tpv‘;‘f:l\;:‘lznyﬂie short c?“.:éire:t
. . v [+]
Wired $14.90 wof,‘ir.e License, ﬂe?";‘enew 36-page
6 & 12V | Eico dealk 1o HiFL for hw“hcl?ng
B B S tage & han 2
gla'tvggrzto o ! igé‘)ose 75¢ for postate
fmin, r -
& Charger il me
1050 R-C Bridge it Byt
Kit $29.95 & R-C-L Signal i Address
Wired $38.95 Comparator Tracer Qé_ 7 ‘ Zone State
Extra-filtered for #9508 ; =145A = City I West
transistor equipt. =1060 Kit $19.95 Wired $29.95 Kit $19.95 Add 5% in the
Kit €38 95 Wired $47.95 Wired $28.95 ——
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M, © 1961 by EICO, 3300 N. Bivd.,, L. I.C. 1, N. Y.
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the future opens:
Courier

Communications
Satellite |

The public has missed the sigrificance of this
achievement as a new communications link.

By Lloyd Mallan

ON October 4, 1960—precisely three years to the day
af-er Russia launched the world’s firs: man-made
satellita—a breakthrough in space-age elactronics wss
achieved by the United S:ates. Apprapriately, the
project name was ‘‘Courier.” It carries messages across
the wo-ld, traveling through the sky wizh a speed of
almost 15,000 miles an hour. It is mankind’s first active

telephonic-telegraphic-facsimile repeating station to be .
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Engineers run vibration checks on Courier's sphere in pre-launch inspection.
"Skin" is covered with over 19,000 solar cells to power radio equipment.

placed in orbit around the Earth. (The
famous aluminized sphere, or “balloon,”
of Project Echo is merely a reflector of
ground signals—a “passive” communi-
cations satellite.)

In the years since the Space Age
began with the successful launching of
Sputnik I, there have been a dazzling
number of spectacular achievements.
Because of this, the real significance of
the Courier satellite has been missed by
a jaded press and public. Certainly it
had its moment of front-page publicity,
but what it represents to the future of
electronics and spaceflight was under-
standably glossed over, perhaps not
even realized. The average member of
the daily press lacks the background for
a full appreciation of an event like this
one.

Considering the highly reliable per-
formance of the Douglas Thor-Able-
Star rocket which launched Courier,
the “hardware” is available today to es-
tablish a worldwide microwave commu-

28

nications network. Such a network
would be independent of weather con-
ditions, of distortions of the Earth’s
magnetic field caused by solar disturb-
ances, of the time of day or night and of
the seasons of the year. At present,
global communications by radio are
subject to them all, with their blackouts
and fadeouts, and the shifting polariza-
tions of the Faraday Effect.

This latter effect, discovered by Mi-
chael Faraday, is caused when an elec-
tromagnetic wave passes, under certain
conditions, through a magnetic field.
More simply, this means that when
radio waves pass through the atmos-
phere in the presence of the Earth's
magnetic field, their plane of polariza-
tion is continually shifted. The degree
and direction of the shift depends upon
the strength and direction of the geo-
magnetic field. The electrically charged
particles of the atmospheric gases are
affected by changes in the Earth’s field-
strength. These changes in turn affect

Electronics Illustrated
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One of Courler's five tape recerders, each of Courier's ground control centers are special-
which can record or play back 15,000 words a ly designed mobile vans. Small control panel
minute, or equivalent in other signal types. is used to give satellite data or ""commands.”

This view down the length of a cortrol van shows engineers making early ex
periments with voices and pictures over 1500-mile New Jersey-Florida path.

February, 1961
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A photo from Courier: showing the four men directly responsible for its suc-
cess, it was sent to satellite, relayed back by facsimile, all in 5 minutes.

COURIER SPECIFICATIONS
(approximate)

Weight: 500 pounds
Size 51" diameter
Spin rate 40 rpm

Orbit Altitude 600 nautical miles
Speed in Orbit 14,400 mph
Battery Power
Supply 28 volt, 12 ampere-
hour, nickel-cadmium
Charging Supply 19,152 solar cells

1.8 amp. charging rate
Total Power '
Consumption:  Standby: 10 watts
Active: 225 watts
Five Tape Recorders
4 Digital, 1 Analog

Record-Playback

Data Storage

Time Five minutes total

Microwave

Transmitters Four, FM, 8 watt output

Microwave

Receivers Four, FM, 12 db noise
fiqure

VHF

Transmitters Two, FM, 1.5 watts out-
put. Two unmodulated,
50 mw output

Two, "command," 6 db
noise figure

VHF receivers

the polarization. (Thus a vertically po-
larized wave, best received by a vertical
antenna, would “rotate” toward hori-

30

zontal polarization, and be missed by the
antenna. Or, a horizontally polarized
wave would tend to become ‘“vertical.”
With intermediate polarizations either
type of antenna would be inefficient.)

The longer wavelengths are more
easily affected because they are so much
bigger from crest to crest. They cannot
“sneak through’” the spaces between
the gaseous particles and are rotated as
the particles rotate in the geomagnetic
field.

Normally, electromagnetic waves,
such as radio and light are not affected
by magnetic fields because they carry
no electrical charge. The Faraday Ef-
fect is imposed upon them indirectly, by
the medium through which they move—
if that medium is isotropic. That is, if it
has the same properties through all di-
rections, as the upper atmosphere has.

An outstanding achievement of Proj-
ect Courier conquered not only the
Faraday Effect but also a similar effect
caused by a satellite’s spinning and
tumbling. These likewise cause a change
in polarization of its radio signals, since
its antennas are tumbling, too. The two
effects together might well have made
Courier unreliable for communications.
But the Nutley Laboratories of IT&T
engineered into Courier’s ground-com-
mand stations [Continued on page 104]

Electronics Illustrated
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and now...
To The Moon

By N. A. ROSd. Feafure Editor

AL/IERICAN rocket science has now progressed to where we can
put ‘a satellite in orbit around a satellite,” which is what
the Pioneer VI Lunar Probe really is. The Moon is the Earth’s
nataral satellite, and Pioneer VI is designed to circle it, prac-
tically forever, and tell us things we have never known before.
All we hzd for thousands of years was naked-eye vision of one
side of the Moon. In the last few hundred years we have had
telescopes, and their magnified view told us a little more about
our nearest neighbor in the universe. In the last couple of years
we 1ave had a few blurry pictures of the “far” side of the Moon as
Russia’s Lunik I made its single pass.

Now, a complete telemetering space laboratory will serve as a

The Pioneer VIl lunar probe, designed
to be anchored in permanent orbit
around the Moon, carries rocket
motors tc permit changes in course.
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lunar scout. It will send back vital infor-
mation that will advance science gener-
ally, and help us design later steps: an-
other telemetering probe that will land
on the Moon and travel over its face, ex-
ploring directly; and eventually, the
first man-carrying expedition vehicle.

Pioneer VI is the responsibility of
Space Technology Laboratories, Inc., of
Los Angeles, California. STL, coordina-
tor for all the project’s subcontractors,
designed the probe itself, worked out the
rocket combination needed to propel it,
and set up and operated the SpaN net-
work of tracking and control stations on
Earth. (SpaN was first used for Pioneer
I, Explorer VI, and Pioneer V.)

Pioneer VI has four separate instru-
ment systems for measuring radiation
energy levels, not only near the Moon
and in “cislunar” space (the space “this
side of the Moon,” or between Earth and
Moon), but also near the Earth. (This
is partly because extra-heavy radiation
near Earth, such as in the famous Van
Allen belts, will swamp many instru-
ments while the satellite passes through.
Since it is not definitely known whether
the Moon has such a belt, equipment ca-
pable of detecting and measuring one is
included, and will also measure Earth’s
radiation while in its field.)

The probe also carries two sets of in-
struments for measuring the magnitude

During planning stages, "paper rockets" are
“fired” in various possible paths around the
Moon via computer, to find best design.

and direction of magnetic fields in space
and near the Moon. For the first time,
any magnetic field the Moon may have
will be measured and charted. What we
can learn about the Moon’s magnetic
field will throw light on the problem of
the Earth’s magnetism. (Contrary to the
impression we all have had from school
science classes, why the Earth is a mag-
net is still unexplained. It is definitely
not the result of “deposits of magnetic
ores”’ in the Arctic and Antarctic. In
fact, such deposits as exist may be the
result of the magnetic field!)

A micrometeorite momentum spec-
trometer aboard Pioneer VI is to meas-
ure both the number of space-debris
impacts and their momentum (mass
times velocity). It will tally the total
micrometeorite traffic (called flux)
through a given area of space in a given
time and separate micrometeorites into
two classes, depending on their momen-
tum.

To get Pioneer VI's data on cosmic
radiation, magnetic fields, solar radia-
tion density, ionization, micrometeorite
flux and momentum, and other phe-
nomena back to Earth, Pioneer VI uses
a recording-telemetering system known
as “Telebit,” also of STL design. Telebit
was first tested in the Explorer VI earth
satellite, and was used in the deep-space
probe Pioneer V. You will recall that

The probe is aimed ahead of the Moon, as
hunters ''lead’ ducks, so that paths will cross.
Retro-rockets control approach, insure orbit.

87
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Pioneer V’s telemetering signals were Almost yearning upward, the Pioneer Vi
still being copied when the probe was waits at top of its Atlas-Able 3.stage
23,000,000 miles out. rofismeily otoe e endcl AN
Telebit collects, stores, and tallies data g 5 Y )
sensed by the probe’s instruments all at
the same time. To save electrical power,
data are transmitted back to Earth only :
on command. Telebit takes the “re- 2
ports” of each instrument, continuously
L “shapes” them into digital or ‘“numeri- 2 I
cal” form, and waits for the query signal
from Earth. Then it transmits a com-
plete, tallied report: so many microme-
teorite impacts in each momentum class
since last report (or other “agreed on” L
time), cislunar or circumlunar mag-
netic fields of (certain) shape and in- =y
tensity, solar radiation of the (proton,
electron) type of (a cerfain) intensity,

etc. -l
Telebit’s two transmitters are each of 3
two watts output. You will not be able / :

tohear them on any equipment you may
have—unless you are an engineer or op- :
erator at one of the SpaN stations or one
of the great radioastronomy centers.
One is used for telemetering, the other
for tracking. SpalN has four stations: at
South Point, Hawaii; Manchester, Eng-
land; Singapore, Malaya and Cape Ca-
naveral, Florida. All information from
Spal is funneled to STL headquarters
in Los Angeles, and most instructions
and queries [Continued on page 105]

Technicians install temperature control “pro-
pellers.” These cover and expose light or dark
areas, which reflect and absorb heat from Sun.

February, 1961
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El reports on a

d Dip Meter Kit

F you are a radio-television serviceman, ham, or electronics ex-
perimenter, a grid dip meter kit is one of the best bargains
you can buy. One of the latest to appear is the EICO Model 710.
To insure stability, the 710 uses a 6AF4 ultra-high frequency
triode in a Colpitts oscillator circuit. Our unit was as stable as a
rock all the way out to 250 mc.
Eight precision wound (+0.5%) plug-in coils provide a wide
overlapping frequency range of 400 kc to 250 mc. Matching the
plug-in coils are eight frequency scales which are all on an easy-

Electronics Illustrated
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to-read 334" long scale and are wrapped
on a cylindrical drum rotating through
340 degrees. A planetary drive makes
for smooth and precise tuning.

The oscillator grid return includes a
meter and a phone jack. Use of 500 mi-
croampere movement makes possible
the 710’s high sensitivity and sharp dip
tuning. If a headphone is plugged into
the phone jack, the unit becomes an os-
cillating detector which may be used for
extremely accurate beat frequency
measurement. An audio signal applied
via the phone jack enables the 710 to be
used as a modulated RF generator. A
switch will turn off the oscillator plate
supply thus enabling the unit to become
a tuned RF diode detector with a meter
in the diode load circuit.

The construction of tha 710 required
only two hours of building time. Here
are a few hints which may smooth out a
few rough spots.

After unpacking the kit and checking

the components, you may notice that the
meter cutout in the panel is semi-cir-
cular instead of round, making it impos-
sible to mount the meter as shown. The
new design protects the meter from ac-
cidental breakage. However, some of
the manuals went out before the change
was noted.

To mount the variable capacitor,
C8, the spacing bracket must be bent
slightly to line up the mounting holes. It
would be simpler to mount the solder
lugs on C8 before it is installed.

It cannot be stressed too strongly that
the layout, lead length and dress must
be followed exactly if accurate calibra-
tion is desired. Since the grid dip meter
is a high-frequency device, these physi-
cal factors are critical. A difference of
only ¥%” in lead length or component
placement can substantially alter the
calibration. As the tech specs show, at
$29.95 the EICO 710 grid dipper is defi-
nitely rated a Good Buy. 8-

The following are our results:

Band Max. Error
A (400-700 ke) ........ o0 g st 1.1%
B (700-1380 ke) ...........oo..... 0.5%
C (1380-2900 ke) ......... S AT B o 0.3%
DR229~7:5amc)) e Sl g B S5 o) flesg 0.6%

TECH SPECS

EICO states that if their construction manual is followed to the letter, the frequency
calibration will be accurcte to at least 5%. After completing our unit, we checked the
accuracy on each of the eight ranges. Our test showed the accuracy of the 710 to be con-
siderably better than that quoted by EICO.

Band Max. Error
ENU7.:5218. mc) 5egre=-cr somprlrivs 0.8%
F (18-42 me) .... .

G (42-100 mc)

H (100-250 me) .............. v . 2.5%

February, 1961

Compact grid dip meter
kit is shown complete ex-
cept for meter and cab-
inet. Check wiring before
installing drum, and
gear assembly, center.

www americanradiohistorv com


www.americanradiohistory.com

How to Repair Radios

Part | — Circuit Theory
By George Gordon

IF you're reading this article, the chances are
- you’re the owner of at least one AC-DC
superheterodyne receiver, the “Model T” of
the radio industry, and probably the most
popular, practical electronic workhorse ever
invented. At the last count, approximately 150
million radios were in use in this country. And
about 80% of these are the common garden-
variety 5-tube table model, an inconspicuous
little sound box that has become as much a
part of our daily life as the automobile or the
telephore.

The shape and color of the cabinet may vary
widely, but the important part—the “guts” of
the set—remains as basic and as simple as ever.
When one of these sets goes had, nine out of
ten times a defective tube (usually an open
filament) is at fault. But what happens when
the tubes check out okay? This article will deal
with the 10-15% of circuit failures that aren’t
due to cpen tube filaments, but which mzay be

36 Electronics Illustrated
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Superhet oscillator coil is smaller than an-
tenna coil. Most new sets use a loop antenna.

due to leaky, open or shorted capacitors,
burned out resistors, open IF trans-
former windings, and dozens of other
ordinary breakdowns that will cut a
radio dead or make it very unpleasant
to listen to.

A vast majority of repairs do not re-

quire elaborate test instruments. Using

a maximum of logic and a minimum of
tools, a high percentage of circuit fail-
ures can be tracked down. Only two
things are necessary—a sound knowl-
edge of the superheterodyne circuit and
an inexpensive voltohmmeter. That is
why the first part of this article will give
you a brief, but concise, description of
the superhet circuit. This will enable
you'to apply the trouble-shooting tech-
niques that follow with intelligence and
confidence.

First, let’s track the signal-——from the
microphone in the broadcasting studio
to your ear. See diagrams on page 39.

Now, we know that a dozen or more
stations can be transmitting at any given
time. How does the superhet select the
station you wish to hear and reject all
the others? This is accomplished quite

February, 1961

Tracking of two sections of tuning capacitor
is set by adjusting trimmer capacitor screws.

simply by a tuning circuit consisting of
a coil and a variable capacitor connected
in parallel. (L-1 and C-2A). Depending
upon the position of tuning capacitor
C-2A, the tuning circuit will be most
“receptive” to a particular frequency.
If you want to receive a station trans-
mitting at 1250 ke for example, the ca-
pacitor is turned until the circuit
resonates (or reaches its highest recep-
tivity) at that frequency. The 1250 ke
signal will be fed to the first tube of the
superhet, while the other frequencies
will be excluded.

The next step in the process occurs
at the mixer stage. The name is well
chosen, for the signal that has passed
through thé tuning circuit is now mixed
with another signal generated by an os-
cillator inside the superhet. The mixer
is also called a converter.

It is easier to design a circuit for one
frequency than a circuit that must han-
dle many different frequencies. Because
the broadcast band has a range of 550
ke to 1600 ke (or a bandwidth of over
one megacycle) a circuit to tune and
amplify all these frequencies would be

37
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{550-1600 KC)

Y 0

LF. SIGNAL
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0 00 ~ YV
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; 1.F. v
== AMPLIFIER = o cien DIODE |
MIXER i
——————— )
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‘ 50C5

; TR«'?EEGOF POWER
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1 auoio ™™ amPLIFiER

| AMPLIFIER

I AVLC SIGNAL I

VOLUME

CONTROL

Block diagram of standard superheterodyne circuit showing progress of the
broadcast signal through the various stages. Each stage has specific func-
tions and all are powered by a rectifier circuit supplying about 150-volts DC.

fairly critical, complicated and expen-
sive. But if the incoming RF signal could
be changed to a signal standard fre-
quency far greater efficiency could be
realized. And this is what the super-
heterodyne’s built-in oscillator accom-
plishes. By beating the local oscillator
signal against an incoming broadcast
signal an intermediate frequency (IF)
is developed.

The local oscillator signal has been
standardized at 455 ke above the incom-
ing signal. In other words, if a carrier
signal of 1000 ke is received, the oscilla-
tor frequency is 1455 ke.

To maintain the 455 ke cifference, re-
gardless of the carrier frequency, the
tuning capacitor is physically joined, or
ganged, on a common shaft and make up
C-2A and C-2B. Regardless of the posi-
tion of the tuning section, the oscillator
is always tuned a precise 455 ke away
from the frequency of the incoming
broadcast signal.

The next step is to amplify the newly
developed IF signal and get rid of the
carrier and oscillator frequencies that
are still in the mixer stage. This is ac-
complished by feeding the IF signal into
a transformer whose primary and sec-
ondary are both sharply tuned to 455 ke.
The IF signal is fed from T-1 and ampli-
fied by V-2 whose sole function is IF
amplification. T-2 is another double-
tuned job, this time serving as the output
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IF transformer. Now is the time to sepa-
rate or detect the audio signal—which is
what we are really interested in—from
the IF carrier. The IF signal shuttling
back and forth across the secondary
winding of T-2 (terminals 1 and 2) ends
up at the diode section (pin 5) of the
detector-audio amplifier stage. Since
diodes conduct in only one direction, the
positive half of the carrier is grounded
because of the polarity of the diode com-
prising pins 5 and 2. The negative po-
larized signal is then taken off terminal
2 of T-2. C-4 grounds out any RF that

In order for audio frequencies to be broadcast
they must be combined with an RF “carrier”
frequency in such @ way that the audio modu-
lates the carrier (becomes part of the signal)

AUDIO SIGNAL

A

GENERATED BY
VOICE OR MUSIC

R

RADIO FREQUENCY
SIGNAL

W — 2

(OR CARRIER) IS MADEBTO
VARY IN AMPLITUDE BY

GENERATED BY

TRANSMITTER THE AUDIO SIGNAL
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might have gotten through at this point.
This detection process is also known as
demodulation. A potentiometer (R-4)
which serves as a volume control, deter-
mines the amount of audio signal that is
applied to the grid of the audio amplifier
section. Assuming that somewhat less
than 1 volt of signal is fed to V-3’s grid
(pin 1), V-3 must boost this signal to
anywhere from 1-8 volts, depending
upon the volume desired. This much is
needed in order to drive the final tube
V-4.

A power amplifier tube (V-4) passes
the boosted signal through the primary
of step-down output transformer T-3. At
the secondary of T-3 we obtain a much
lower voltage, but a high current; and
this current, varying with the intensity
and frequency of the audio signal, drives
the voice coil of the loudspeaker.

One last aspect of the superhet cir-
cuitry should be mentioned-—automatic
volume control, or AVC. Signal strength
from different broadcasting stations
may vary greatly, depending upon
transmitter power and distance from
the receiver. These variations could cre-
ate uncomfortable listening conditions;
blasting when you’re tuning from one
station to another or fading once you’re
tuned in.

This problem is eliminated by utiliz-
ing an otherwise wasted by-product of
the detection process. In addition to the
audio signal, a DC voltage is developed
at the diode which is proportional to the
strength mot of the audio modulation,
but of the carrier. In other words this
DC voltage is there whether or not any-
one is speaking into the microphone at

drops, the bias on the tube is less and the
tubes gain goes up. As far as total circuit
gain is concerned—we are back where
we started from. You can see how
the Automatic Volume Control circuit
earned its name.

The power supply is a simple half-
wave rectifier operating directly from
the AC line. Either a vacuum tube or a
selenium rectifier may be used (in
which case we would have a 4-tube and
a selenium rectifier). Smoothing of the
pulsating DC supplied by the rectifier is
accomplished by a pi-type filter consist-
ing of two electrolytics C-7TA and 7B
and a resistor R-7. This DC supply pro-
vides the necessary voltage for the
plates and screen grids of the tubes. (It’s
interesting to note here that this voltage
is still called B-plus; before the modern
power rectifier was developed, home
radios used “B” batteries to supply the
higher voltages.) Filament power is ob-
tained by connecting all the filaments in
series across the AC line. If you add up
all the tube numbers preceding the let-
ter designations, you will get about 115,
which is equal to the line voltage.

Next month we are going to get to the
heart of the matter and discuss the spe-
cifics of radio repair problems; their
cause and cure.

(Continued Next Month)

Superhet tube layout showing logical layout.
The broadcast signal travels from right to left.

L-1 LOOP ANT.

the studio. The few AM radios that have ey Sl

tuning eyes utilize this voltage to indi-
cate correct tuning because the carrier 35Wa
comes in most strongly when the radio
is accurately tuned.

In most sets, the AVC voltage is
tapped off the top of the volume control
and led through a filter to remove the
audio signal. In the Knight-Kit radio,
R-3 and C-3 perform this function.

Note that the AVC line splits up, that
the AVC voltage is applied to the signal
input grids of both V-1 and V-2. This /
tends to bias the tubes td lower gain. =
When the signal strength AVC voltage

C-2A,C

¥ OSCILLATOR
SECTION
¢-28,0
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Earphone Cushions

You can increase the comfort ndex of
undcdded "“cans" 200% by imstalling
foam rubber cushions like those sold as
powder paffs. Available at two for o
quarter af any drug store, all you need
to do is cut out the center of the pad
{to clear the perforations in the phone
cap) and glue it in place. The tighter
compling o your ears achieved by the
cushions wili cut down on room back-
ground no'se and ochieve an apparent
increase in sensitivity of the phones.

February, 1961

Ty ‘74644

Cement Catches Drill Chips

Rubber cemet daubed on the chassic where
a hole is to be drilled wAll catch ara safely
hold the metal chips wh ch might otherwise
drop into wiring and cause short circuits. The
rubber cement dries as yeu drill and is easily
peeled off, chips and all. after job is done &

5

Tape Limits Power Cord

1t is common practice to «not a powe- cord
just on the inside of a chassis to prevent the
cord from pulling laose. This is a pretty tough
task when the cord happeas to be ome of the
larger rubber-zovered type similar to the one
pictured. A wrapping of several loyers of
electrician’s plastic tape oround twe cord
makes a better stop for large cords as thown.
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The two men are
setting up a Beryl-
ometer, which uses
a radioactive
source to find non-
radloactive beryl-
lium. "Pot" in fore-
ground holds "hot"
sample, which is
placed in lead
shield under de-
tector unit (left).
Counter (right) is
on six-foot cord so
prospectors can
back away from
the probe unit's
radiation danger.

“Hot” New
Prospecting Tool

Valuable "wonder metal” is located

by using "radioactivity in reverse.”

By Lowell Adams

ACENTURY ago it was gold. A decade ago it was uranium.

Today the magic word in prospecting is beryllium, the space
age’s newest wonder metal that costs up to $90 a pound.

Gold required a 15¢ pan, uranium a $100 geiger counter. Beryl-
lium follows the trend by requiring for its discovery an instru-
ment costing about $2,500. It is called a Berylometer.

The Berylometer, brain-child of a team of University of Mani-
toba physicists, ferrets out beryllium ore deposits by irradiating

42 Electronics Illustrated
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them with “hard” gamms rays emitted
from a lead-shielded capsule of Sb124,
the radioactive isotope o the element
antimony. The element beryllium is not
radioactive. Nor is antimony until ex-
posed to radiation. The latter’s atomic
weight then rises from 121 to 124 and it
begins to disintegrate, emitting various
forms of energy exactly like such radio-
active substances as uranium, radium
and thorium.

Thus bathed in the Berylometer’s
gamma rays, beryllium atoms release
neutrons which impinge on the instru-
ment’s 5-inch diameter koron-impreg-
nated fluorescent screen attached to the
face of a photomultiplier tube/ Each col-
liding neutron (but not reflected gamma
rays) produces a flash of light on the
multiplier and, amplified, becomes a
square wave recorded visually on a digi-
tal meter or audibly in earphones.

An ore sample’s beryliium content
(the richest ores contain less than 10%)
is proportional to the neutron count per
minute, which is compared to master
samples supplied with thes instrument.
Some 30 minerals in a dozen states may

contain beryl, the usually greenish crys-
talline form of beryllium aluminum sili-
cate (emerald and aquamarine are
varieties). The Berylometer enables
prospectors to find non-beryl ores, not as
common or easily recognized as beryl-
containing rocks like pegmatite.

The Berylometer weighs 39 pounds
(the 1-inch-thick lead shielding on the
“hot” capsule weighs 25 pounds) and is
carried by two men on a litter not unlike
a sedan chair. The litter keeps the in-
strument’s operators a safe distance
from the capsule. The Berylometer’s
components:

® Gamma emitting detector. In-
cludeé radioactive source, photomulti-
plier tube (DuMont #6364), phosphor
screen and an amplifier-discriminator
(4 transistors). The unit’s 900-volt RF-
type power supply is fed by a 7%-volt
battery.

® Counter-amplifier (set 6 feet from
the radioactive source). Its printed
circuitry (7 transistors) amplifies the
square wave pulses from the detector
to drive a visual counter (numbered
wheels) or [Continued on page 109]

A close-up of the Berylometer's three components: the counter, left, which
feeds earphones or indicator; the probe, which contains a fluorescent material
and photomultiplier tube, and the container, right, for the radioactive ele-
ment which causes non-radioactive beryllium to release neutrons for the counter.

P
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The Multi-Strobe | |

o

éual-pnrpose unit servgs as a phetographer's se-

quenge speef-lighf or
By Hjarvey ollack

VI‘HE flick of a single switch converts
this high-intensity stroboscope into
a multiflash unit capable of taking high-
speed sequential action photographs. As
a stroboscope, this device is a valuable
tool for freezing rapidly vibrating or ro-
tating objects for close study, and for
checking revolutions per minute and vi-
brational frequencies.

Aside from its double-duty capabili-
ties, this stroboscope is distinguished by
a very important characteristic: where
other strobes utilize a neon-lamp which
gives, at best, low-intensity illumina-
tion, the Multistrobe circuit has been
designed to trigger a standard photo-
graphic flashtube with blue-white out-
put of sufficient intensity to be useful in
a relatively bright area.

When operated as a multiflash unit, its
output is approximately 10-watt-sec-
onds. This illumination will give very

44

satisfactory negatives with a camera
aperture of f 4.5 and a moderate speed
film such as ASA 100 (tungsten). With
a flash duration of only 1/5000 of a sec-
ond, very high-speed motion can be
stopped cold.

Circuit Details

The rectifier circuit charges C1 and
C2 to about 500 volts. With SW2 open
(Strobe position) C1 is somewhat iso-
lated from the rest of the circuit by R1.
Capacitor C2 alone can store only
enough energy to flash the tube at the
lower intensity required for the vari-
able-frequency stroboscope function.

Thyratron tube V2 is in a relaxation
oscillator circuit with R3, R4, and RS
making up a voltage divider to control
the bias, hence the firing point of V2.
With pushbutton SW3 depressed, V2’s
cathode circuit is completed and capaci-

Electronics Illustrated
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Interior view of unit
shows the wide sep-
aration cf compo-
nents. High voltage
transformer at upper
right is insulated from
chassis and neon light
is both an indicator
and discharge unit.

Flash tube adaptor assembly. The 6-pin socket ard 4-pin
plug are wired as shown at bottom right of piztorial.
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tor C3 charges through both R4 and R2.
When C3’s potential rises to triggering
potential, V2 fires and conducts heavily.

< This current flows through the primary
of T2, generating a high voltage (about
15 kv) at T2’s H.V. terminal. The strong
electrostatic field generated then trig-
gers flashtube V3. Note that the end
terminals of V3 are connected right
across B+ (2) and B— (3) but this po-
tential is not high enough to cause it to
ionize until the electrostatic field pro-
duced by T2 appears at the trigger
terminal (1)

For Multiflash, with SW2 closed R1 is
shorted out and the voltage source for
V3 may now be considered to be the 80
mf (C1) and the 1 mf (C2) capacitors
in parallel. Pressing SW3 causes the
same sequence of operations as before
except that much more energy is now
available for the flashtube. As a result
its light output is tremendously intensi-
fied, enabling the user to take sequential
action photographs. Because the flash-
tube develops considerable heat, the
number of sequential high-intensity
flashes permissible is limited to about
20. SW2 should not be set to Multi for
ordinary stroboscopic purposes because
the glass of the flashtube would melt or
crack

Multiflash switch SW2 in closed position shorts
R1, obtaining full voltage from C1 for strobe flash.

Construction

Any metal chassis of convenient size
is perfectly suitable. There is nothing
critical about parts placement or wiring
except for T2. Connection to T2’s H. V.
terminal must be made with heavily in-
sulated wire such as ignition cable, or
with ordinary wire protected by thick-

PARTS LIST

RI—5,600 ohms, |0-watt wirewound resistor
R2—-50 000 ohms, 4 watt wirewound potentiometer
R3—2.2 megohms, V, watt
R4—10,000 ohms, 3 watt wirewound potentiometer
{Clarostat type 58)
R5—3,300 ohms, !/, watt
R6—22,000 ohms, /4 watt
K7—3.3 megohms, I/, watt
C1—80 mf, 500 volt electrolytic capacitor {Cornell
Dubilier type AO-560, can negative)
C2—1 mfi, 400 voit Dykano!l bathtub type capacitor,
{Aerovox RO-3)
C3i—.t mf, 600 volt capacitor
Y¥1—SU4G or 504G A tube
V¥2—2050 tube
¥3—Flash tube. Amglo types U-35 for stroboscope
or HD-1-0 for strobe and flash or HD-2-0 for
strobe and flash
Ti—Power transformer, 720 volts center-tapped at
120 ma, 5 volts @ 3 amp, 6.3 volts @ 3.5 amp
(Stancor type PC-B410 or equiv.)
T2—Photoflash trigger transformer, |15 kv output,
{UTC type PF-3)
SWI SW2—SPST toggle switch
SWi3—pushbutton switch with insulated plunger
(normally open)
PLI—I17-volt neon lamp assembly
Misc.—Octal sockets, 4-pin socket (filled Bakelite,
not wafer), and 4-pin male plug to match
b-pin socket for U-35 reflector {Kemlite
type FA-10t, Allied Radio) Brass “shell,
standard -€Edison socket type, chassis
77x12"x3”, line cord and plug

sw |\’r

"Hrv
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wall insulating tubing. T2 should be
placed in “isolation” so that danger of
arcing to chassis or ather components is
minimized.

Note that capacitor C1 is not at ground
potential for stroboscopic application
(SW2 is open) . This means that the can
of this capacitor must be insulated from
the chassis. Electrolytics of this type are
furnished with a Bakelite mounting
wafer for just this contingency which
should be used.

Before planning the adaptor to be
used with a reflector, you should give
the following points your consideration:

(1) Three different types of flash-
tubes can be used with equal success.
The U-35 is specifically intended for
stroboscopic work and comes equipped
with a 3-pin base spaced to fit a standard
6-pin radio socket. If you are going to

February, 1961

use the instrument only as a strobo-
scope, this is the tube you will want.

(2) The HD-1-0 tube is not mounted
on a base but is supplied with three
colored leads which you can wire to any
type of plug. This tube runs somewhat
cooler than the U-35 on multiflash and
is recommended for this purpose. It will
also work nicely as a strobe tube, but is
slightly more expensive than the U-35.

(3) The HD-2-0 is a double-looped
tube having a greater heat dissipation
rating than either of the others. It works
equally well in strobe or multiflash ap-
plications, but provides somewhat lower
illumination on strobe than the U-35. It
too has no base and may be mounted in
any way you see fit.

In the author’s model shown, the re-
flector adaptor was made up from an old
brass lamp socket shell on the top of

47
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The reflector is fitted with a screw clamp
which holds adaptor. Position flashtube firmly.

which was mounted a 6-pin radio socket
to take the U-35. Of course, any tube of
the correct size will do. A standard
4-prong plug was friction-fitted to the
opposite end of the shell. The adaptor
plugs into a 4-pin radio socket mounted
on the chassis.

The above arrangement makes it pos-
sible to use the strobe tube and reflector
at a distance from the main chassis.
Merely make up an extension cable with
a 4-prong plug at one end and a 4-pin
socket at the other, being sure to use
ignition cable for the high-voltage trig-
gering wire. The constructor may be as
flexible as he likes with respect to
adaptors, reflectors, and mounting pro-
viding the necessary precautions are
taken in insulation and spacing to pre-
vent arcing from the high-voltage con-
nection to chassis or other points.

The Strobe-Multiflash changeover
switch SW2 was intentionally located
at the rear of the chassis to keep it out
of the way and prevent accidental
changeover. Capacitor C2, a 1 mf oil-
filled capacitor may be made larger if
higher strobe intensity is desired. Ac-
cording to the Amglo Corporation speci-
fications, C2 may be as large as 4 mf if
the maximum flashing rate is limited to
30 per second. Since the light output
energy is proportional to the capaci-
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tance, it is therefore possible to obtain 4
times the brilliance with a 4 mf capaci-
tor as compared with a 1 mf capacitor

Operational Test

Plug in all tubes and with R2 and R4
fully counterclockwise, SW2 open, turn
on SW1 and allow the unit to heat for at
least 30 seconds. While holding SW3
down, slowly rotate R4 clockwise; about
I8 rotation. V3 should begin to flash
quite slowly. The flashing rate should
rise quite linearly as R4 is rotated in the
clockwise direction. R2 serves as a fine-
frequency adjustment. With both R2
and R4 fully clockwise, the flash repeti-
tion rate should be about 60 per second
or 3,600 per minute.

Next, with SW3 open, throw SW2 on,
and return the controls to their full
counterclockwise positions. Again de-
press SW3 and slowly rotate R4
clockwise until the high-intensity multi-
flashes begin. Leave R4 at a point
slightly beyond the point where flashing
starts; in this position, greatest multi-
flash reliability will be obtained. Repeti-
tion rate may now be fully controlled
by R2 for picture-taking.

Calibration

If R2 is left in its full clockwise pdsi-
[Continued on page 108]

Multiflash lighting setup. A dark background
is essential to obtain good strobe photos.

DARK ROOM
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C B Tuning Adapter

By Herbert Friedman

Small size of this variable
tuning unit makes it ideal
for permanent or mobile rigs.

J OME Citizens Band units
j suffer from the handicap
of havmg a non-tunable receiver. Tun-

ing these rigs is accomplished by plugging in
the proper crystal which holds you rock-steady to the selected
channel. But on the other hand, if you want to roam the fre-
quencies and see who else is cluttermg up the channels, you
need a fistful of crystals or you're stuck.

Here’s a little receiver tuning adapter that can release you
from your rock-bound state. The adapter uses no tubes or transis-
tors and the cost of parts is slightly more than the price of one
crystal. No modifications are required in the transceiver’s wiring,
thereby keeping resale or trade-in value of the transceiver at
maximum. The adapter plugs directly into the crystal socket, and -
although originally designed for the Globe CB-100, it is easxly
adjusted to operate with some other transceivers. Check the sche-
matic of your unit against the oscillator circuit on page 52 to see
if this adapter can be used with your rig.

50 Electronics Illustrated
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Construction

For home use, the adapter can be
wired with solid hook-up wire. If you
intend using the unit in an automobile
or boat, number 16 or 18 buss bar wire
should be used to insure stability under
vibration conditions.

Coaxial cable is used for the connect-
ing cable to insure frequency stability.
There is no hand capacity effect while
tuning and the frequency drift of the
several units built has been negligible.

Coil L1 consists of five turns of #16
wire wound on a one-inch form or dowel
and then stretched to a length of about
one inch. It does not matter if L1 isn’t
exactly one inch or unevenly spaced as
capacitor C3 will compensate.

An inexpensive vernier dial is used
for tuning ease. The vernier is mounted
in the exact center of the front panel.
Place a Y4” spacer or a ¥ stack of
washexs between the C3’s mounting foot

and the cabinet. Trimmer C3 mounts in
a single hole and has sufficient spring
loading to prevent a change in setting
because of vibration.

The coaxial cable should be 15 inches
before stripping. This length is some-
what critical for the capacity of the
cable is used as part of the tuning ca-
pacitance. However, if another inch or
two is required to simplify mounting it
can be added. Strip the rubber outer
covering on one end of the coaxial cable
for a length of 1.5 inches and pull the
center conductor through the shield just

PARTS LIST

Ci—I10 mmf disc capacitor
C2—2.8-17.5 mmf variable capacitor (Hammarlund
Type HF-15)
C3—30 or 40 mmf maximum capacity trimmer
capacitor
C4—50 mmf tubular capacitor
L1—See text PLI—See text
Cabinet, 2V x2l/"x4"
Misc.—Vernier dial {Lafayette type F-384 or Cal-
rad), 15”7 of RG-58/U coarial cable, wire
brads, wire, grommet, 3-lug tie post

Referring to the schematic, th: adapter, coil L1, is in par-
allel with a bandspread capacitor C2 and bandset capacitor

February, 1961

C3. €3 corrects frequency drift caused by tube aging.
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Interior layout of this unit is straightfor-
ward, Tuner is unaffected by hand capacity.

at the outer covering. This end is wired
inside the tuner as shown. For greater
rigidity, thoroughly tin the exposed por-
tion of the shield.

Plug Assembly

Plug PL1 consists of a crystal socket
and two nails, which are fitted firmly
(not forced) into the socket. To insure
good contact and prevent rust, tin both
nails. Next, sweat solder the nails into
the crystal socket, making certain the
nails are vertical and parallel. Trim the
nails to a length of 34 inch using a pair
of sturdy side-cutters. This completes
the plug.

Connect PL1 to the free end of the
coaxial cable as shown. The coax’s outer
covering is stripped one inch and
the center conductor is again pulled
through the shield, The shield is sol-
dered to one terminal of the plug. Mark
this terminal. The center conductor is
soldered close to a 50 mmf tubular ca-
pacitor C4. The other end of C4 is sol-
dered equally close to the second plug
terminal. Note that C4 is more than a
DC grid block. If it is placed anywhere
other than specified, the coaxial cable
series capacity will cause instability.
Tightly bind the plug and coaxial cable
with electrical tape. PL1 plugs into the
crystal socket on the transceiver. The
tuning ratio of C2 must be reduced for

52

6U8/6C4,
ETC. /| M
F
O
XTAL
SOCKET — B+

Tuner will work only with this type crystal
oscillator circuit. Just plug into Xtal socket.

the Citizens Band. A 10 mmf disc ca-
pacitor (C1) in series with C2 will re-
duce the tuning ratio, with channels 1
through 22 occupying most of the dial.

When the tuner is complete punch a
1%” hole in the transceiver cover di-
rectly above the receive crystal socket.
Plug the converter’s connecting cable in
the receive crystal socket on the trans-
ceiver, being certain the ground termi-
nal is properly oriented. Set the vernier
dial to mid-scale, set C2's plates to half
mesh and then tighten the vernier drive
shaft set screw.

Calibration

Now turn on the transceiver and ad-
just C3 slowly until either a CB station
or maximum noise is heard. The con-
verter is now tuned to the Citizens
Band. You can attach the cover of the
Minibox to the transceiver, then place
the converter on the Minibox cover.
Tighten all screws firmly. Next tune in
a CB station of known frequency and
adjust main tuning capacitor C2 to any
calibration you desire.

1t is suggested that channel 11 be set
for mid-scale. This will result in a rea-
sonably linear dial. By adjusting the
tuning capacitor toward minimum ca-
pacity the stronger 10-meter amateur
stations that may be broadcasting can

be heard. -§-

Electronics Illustrated
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Speaker in the Ceiling

A test speaker is a very useful accessory and
since it requires no hanclling, it should not
occupy valuable workbench space. In a base-
ment shop, the ceiling is « gcod piace for it.
Suspend it by hooks and eyes {as shown) so
that it can be removed recdily if desired.

-

Improving Speaker Appearance

Many PM speakers and field-coil type speakers can be improved in appearance by cover-
ing the magmets or coils with plastic or aluminum cups. Sales or frade value will increase
also. Flastic cr aluminum cups and bowls are available in a variety of sizes, so fitting one should
not be a problem. Avoid tin and steel cups for this purpase.

February, 1961

Speaker Protection Shield

A simple cover can protect your speaker cone
while it is in fransit. As shown in the photos,
the cover is simply a 13’ diameter disc cut
from " composition board. Two radial slots,
each containing a bolt and nut, permits the
shield to fit speakers from 12 to 16 inches in
diameter. If you use a section of pegboard, it
can be left om while the speaker is playing.
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EVS 2-F¢ Docton. . . .

Audio Fact and Fiction—II:

O continue our exploration of the

“mythology of hi-fi,” let’s move in
this month for a close look at the ques-
tion of speaker efficiency. As a term that
pops up everywhere from casual audio
salesroom conversations to high-pow-
ered advertising copy, “efficiency” is a
concept well worth understanding. For a
long time, though, it has been one of the
most misunderstood and misused terms
in the entire lingo of hi-fi.

Not too long ago, before the arrival
of speakers like the AR-1 and KLH,
the average audiophile used “efficiency”
as a word of praise. If a speaker was
efficient, it was good. At the moment,
the situation is reversed, with “low-
efficiency” often cited as a virtue by
those who read and write speaker ad-
vertisements. Unless you’re already
used to this kind of about-face in au-
tomobile advertising, where today’s
heresy is tomorrow’s truth, it’s pretty
hard to go along with the notion that
efficiency can be a good thing one day
and bad the next.

By itself, efficiency is simply a word
to describe how well a speaker does in
turning its input signal into audible
sound. If a speaker converts two watts
of electrical signal input into one watt
of acoustical power, it is 50% efficient—
and only two or three expensive horn-
loaded speaker systems are anywhere
near that efficient. But a speaker’s effi-
ciency, whether low or high, has nothing
to do with its overall quality. It's simply
a by-product of a speaker’s particular
design. Rather than as an index of
quality, the real importance of efficiency
is in indicating how much amplifier
power will be needed for a particular
speaker.

Like many other audio specifications,
efficiency is usually measured at 1,000
cps—a fact which makes for some inter-
esting by-play with facts and figures.
The Klipschorn, for instance, rated as
50% efficient at the 1,000 cps measuring
point, takes a sudden sharp drop in out-

54

“Efficiency”

put just below 35 cps. At 30 cps, the
AR-1, rated at less than 1% efficiency,
produces twice as much sound as the
Klipsch for a given input power. Which
speaker, then, is actually more efficient?
Unless you listen only to the lowest
organ pedal tones, the Klipsch is still
the winner, needing only ten watts of
amplifier power for most listening situa-
tions as against thirty clean watts for
the AR-1 woofers.

It’s easy to see why early audiophiles
might have mistaken efficiency for
quality. But why the current use of
“low-efficiency” as an index of good per-
formance? Simply because of the popu-
larity of inefficient systems like the AR
and KLH, and the desire of other manu-
facturers to indicate that their units
have the same virtues because of low-
efficiency. Some inefficient systems are
as good as the AR and KLH, but cer-
tainly not because they demand high-
powered amplifiers.

How important is efficiency, then?
Well, one point to remember is that effi-
ciency is a problem only when you can’t
afford to buy or build an amplifier of
thirty or more watts. As with any audio
component, your choice of a speaker
should depend on how it sounds to you.
If your choice turns out to be an ineffi-
cient speaker, you’ll need a high-
powered amplifier, not for loudness
alone—which almost any amplifier can
produce—but for reserve power to
handle loud musical passages without
distortion. More on Power next month.

Electronics Illustratéd
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Switching Cartridges

I switched from a crystal to a mag-
netic cartridge in my changer and sud-
denly my changer began to make sort
of a humming noise through my hi-fi
system omce every revolution of the
turntable. Is this due to hum pickup
by the magnetic cartridge?

Robert Shearer, Waterville, Maine

On a friend’s advice I traded in my
old magnetic cartridge for one of the
new miniature types with improved fre-
quency response, but it has a type of
“buzz” or vibration that comes through
the speaker on certain notes. The same
cartridge sounds okay on my friend’s
system. Can you explain this?

George Wolfe, Latrobe, Pa.

There's a lesson to be lesarned from
the two questions above. When dealing
with any equipment as sensitive as good
hi-fi often is, don’t assume any compo-
nents can be added or replaced with-
out proper adjustment, compensation,
or matching. In the first case of the “hum
pickup,” T doubt that it is hum that’s
bothering Robert. More likely the prob-
lem is due to turntable rumble since
the noise is described as cyclical (once
per revolution). The better low fre-
quency response of the new magnetic
cartridge reproduced it when the older
crystal cartridge could not. The solu-
tion to the problem is either to install a
rumble filter or to repair the changer.

The “buzz” that is bothering George
is due to weight differences. I suspect
that the old cartridge was physically
heavier than the new one, and when the
new one was installed no compensation
was made for weight difference. The
buzz that’s heard on certain notes is the
result of the stylus bouncing from side
wall to side wall of the record groove,
rather than riding secursly on the
groove walls as it would with proper
stylus force adjustment. Increase sty-
lus pressure a gram at a time until the
buzz disappears.
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Hi-fi questions are all answered
by mail. If of general interest
they will appear in this column.

Tape Output Jack

I recently purchased a tape recorder
to round out my hi-fi setup. I want to
record FM programs but I find that
neither my amplifier nor my tuner have
an output for comnecting a tape re-
corder. How would I go about connect-
ing a “tape output” jack?

Gerald Armand, San Francisco, Calif.

The best spot to connect a tape output
jack would be in parallel with the pres-
ent output jack on your tuner. You
would have the benefit of the usual low
impedance output found at this point,
and in addition the recording level to
your tape machine and the monitoring
level of your amplifier could be set in-
dependently.

The little adapter shown above can be
constructed simply and requires no
drilling of the tuner chassis for installa-
tion. Prepare a 2” length of shielded
wire by installing a standard male
phono plug on one end. Now bend the
two “hot” terminals of the dual jack
(Cinch 81B or G-C 9225) and solder
them together with the center conduc-
tor of the shielded cable. The shielding
of the cable should be brought to the
ground lug on one socket of the jacks
and a small jumper wire soldered be-
tween the ground lugs.

In order to tape off the air and monitor
simultaneously, just insert the amplifier
and recorder plugs into the adapter
which plugs into tuner. ¢
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ANESTHETIZED and at peace with
the world, a patient is quietly
wheeled into the new operating room at
the University of Iowa Hospital in Iowa
City and propped up on the operating
table, half sitting and half reclining
under the large surgical spotlights.

It is no ordinary operating room. One
wall is almost entirely covered with
electronic equipment. Three oscillo-
scopes hang from the ceiling. Strange-
looking control panels surround the
operating table.

The patient, an attractive seventeen-
year-old girl from Chicago, has been
suffering from chronic headaches and,
at times, temporary loss of vision.

High above her head a motor sud-
denly comes to life and a long mechani-
cal arm descends through a hole in the
ceiling of the operating room. At the
end of the arm are four electronic in-
struments resembling huge micro-
phones.

Deep within the patient’s brain is a

56

malignant tumor. Unless it is removed
and the pressure on her brain relieved,
she will be completely blind in a few
months. After that will come paralysis
and finally death. .

An X-ray technician appears with a
fluoroscope to check the depth and exact
position of the tumor. He uses four
rubber-cushioned braces to secure the
patient’s head in position. The electronic
apparatus attached to the mechanical
arm is placed in contact with the pa-
tient’s skull, and each is carefully
aligned. -

The surgeon is ready to begin the
operation. He signals to an electronics
technician at one end of the room.
The technician quickly switches on to
“standby” a battery of power supplies,
ultrasonic oscillators, and power ampli-
fiers. He surveys his equipment and
nods to the surgeon.

The surgeon turns from the operating
table to a small control panel mounted
below the three [Continued on page 101]
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Four tronsducers each emit an ultrasonic beam toc weak to affect brain tissues, but
where four beams meet, unhealthy cells are destroyed. No nzed to cut skull or scalp.

Left, experimental setup focused on animal skull. Joiat on boom lets #ransducers be
aimed in optimum direction. "Operation” lasts seconads, may be repeated with beams
at a different angle. Conscious patient feels nothing, has no “operating room'’ fear.
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Stan Hatfield, above, makes good use of his test gear in
tracking down tape recorder circuit ailments. His shelves
are stocked with spare parts for all makes and models of
home and professional recorders. At left, Stan marches
out of his shop to deliver two "good-as-new’’ machines.

El's money making careers in electronics

By James Joseph

In this era of the speciaiist, there seems to be rcom

aplenty for those with tape machine know-how.

S~ TANLEY R. Hatfield made a wise move when he decided to
%’ tune-in on tapes for a living—the billions of feet of magnetic
tape reeling through the nation’s more than 2.2-million tape re-
corders.

As a kind of doctor of magnetism, Hatfield cures tape recorders
of what ails them, sending them back healthy to their owners—
stereo fans, industrial researchers and businessmen with a pen-
chant for putting thoughts on tape.

Hatfield presides over a well-equipped [bontinued on page 106]
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By latching onto a few service warranty
deals whereby he backstops the machine
maker's 90-day to one-year service war-
ranty, Hatfield has been able $5 build a
thriving business. Local retail dealers
also require reliable tape specialists.

More and more business concarns are
using magnetic tape diclating machines.
This has opened a brocd new area of
opportunity for the servicemaa, in ad-
dition to those of home and Industrial
recorder users. Stan is service cgent for
the Geloso and Grundig tape recorders.

Printed circuiry is
the trend in home and

: . portablle recorders,
..... ; By 1 again pointing ap the
P i y need for spechdlized
servicemen who Enow
how #¢ make repairs
on a 3rinted beard.

February, 1961 59
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single power transistor doubles in brass as a

Code Practice
Oscillator-Amplifier

By Roy Pafenberg

’]‘HAT old headache, acoustical feedback can 'be useful—as the
performance of this oscillator proves. Full loudspeaker
volume and excellent keying characteristics are achieved by
combining the simplicity of basic transistor amplifier and an
acoustic feedback oscillator.

The instrument shown is probably the simplest that will
provide the performance required of a classroom code practice
oscillator. It consists of a carbon microphone button (CM)
driving a common emitter power amplifier stage directly coupled
to the voice coil of a PM speaker. The circuit has been tested
with a wide variety of speakers, microphones and power tran-
sistors (2N34A, 2N255, 2N256, 2N554) and is completely non-
critical.

Any convenient layout may be employed, although the bread-
board layout shown offers the advantages of accessibility and
ease of construction. No assembly precautions other than the
placement of the microphone, are required. All components are
mounted to the board with machine screws and the retaining

Electronics Illustrated
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e

Q% BASE

Only a few simple connections are required. Note ground lug at collector junction of transistor Q1.

PARTS LIST
R1—I10 ohm, 2 watt resistor
Ql—Power transistor (see text)
Bl—s&-volt battery (single six-volt battery or four
{.5-volt cells in series)
Jl—phone jacx
SPI—4" or 5" PM speaker
CM—carbon microphone button
Key—Standard telegraph key

nuts are recessed in the underside of the
board. The transistor is mounted on
two metal standoff posts salvaged from
a surplus transmitter. Since no heat
sink is required in this application, any
convenient means of mounting the tran-
sistor may be used. A solder lug is se-
cured under one of the transistor
mounting screws and used as the col-
lector connection. Tube socket pins

[Continued on page 113]
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With key open, unit functions as a low-power
audio amplifier. Jack J1 serves as input.

€V
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ERTAINLY one of the most vexing
problems which can face a CB'er is
television interference (TVI); after all,
it involves his neighbors. If, like many
CB’ers, you are faced with a TVI situa-
tion, what can and should you say to
your neighbors, what should you do,
what is your responsibility ?

If you are accused, don't get angry
and insulted—for all you know you
might actually be the cause of the in-
terference. Invite your neighbor in,
listen to his complaint—be sympathetic,
see his point of view. After all, he did
pay good money for his TV set, and now
he can't see the picture.

Show him your equipment. Explain
that you have been issued a license by
the Federal government for the opera-
tion of a radio station which does not
transmit over a TV channel, but within
a special band of frequencies set aside
for the Citizens Radio service. Don't
go into any kind of long-winded
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Rube Goldberg technical explanation—
he doesn’t want a course in communi
cations engineering, he wants only to

regain the use of his TV set. Tell him
that, like his TV set, your transmitter is
also a piece of commercially made pre-
cision equipment. If it is interfering
with his TV reception no doubt some-
thing is out of whack, either in your set
or in his receiver. If you have no TVI
on your own receiver, show him. Don’t
tell him right off the bat that his set is
no good. Send him home with the as-
surance that you will take immediate
steps to ascertain the reasons for the
TVL

Now you need to understand a few
things about how your little rig might
kick up.

The circuits in your transmitter can
produce more frequencies than the
27-mc output frequency you are using.
For one thing, you are probably using a
“third overtone” crystal that actually

Electronics I'llustrated
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operates at about 9 me, with “tripling”
in the oscillator output circuit, or in the
circuit of another tube, including the
final amplifier. The operating conditions
that produce these multiples of the
original fundamental frequency can also
produce other harmonics. You might be
getting whiffs of energy at 36, 45, 54 and
other multiples of 9 mc. Furthermore,
your nominal “fundamental” of 27 mec
may be splitting up into multiples, too,
like 54, 81, 108 mc, etc., especially if the
output stage is being driven a little hard
(“souping up” a Citizens Band trans-
mitter can result in heavy harmonic
production). The output circuit of your
transmitter is designed to be efficient
only at 27 mc, but it can pass these other
frequencies. Even if they are passed
“inefficiently” they can do a lot of harm.
Incidentally, harmonic power is wasted
power, your  [Continued on page 96]
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A harmonic from your transmitter can wreak havoc on nearky TV sets. So can the
27mc fundamental signal. Either the transmitter or the TV set may be at fault.

High pass filters fer the TV set, shown here,
low pass filters for CB rig are easy romedies.
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L INDUCTANCE
ADJUST FOR y

GREATEST
BRI LuANCE

f ANTENNA
W 75? )
' @

Tune Your Antenna

Get the most out of your ham rig. This unit will
resonate most antennas in the 10-80 meter band.
By Howard S. Pyle, W70E

LOOKING for something simple, inexpensive and easy to build
in an antenna tuner? Here’s your answer! Designed primarily
for use with the Pogo Stick antenna described in the August, 1960
Electronics Illustrated, it will give an excellent account of itself
on any random-length antenna, horizontal or vertical, using a
single-wire feeder or coaxial cable.

The circuit will be recognized as a conventional L/C network.
With the constants shown in the Parts List, the writer has had no
trouble in resonating several types of antennas and transmitters
in the bands from 10-80 meters. Provision is made for input to
the Tuner from the transmitter either by means of coaxial cable
or a single insulated wire. Coaxial cable (the writer uses RG-
58/U) is preferable however, and should be kept short; not over
18” if possible. If coaxial cable is chosen for the input line, J1
may be omitted. The same arrangement is provided on the output
side of the tuner. If you use coax line, TP2 may be omitted; con-
versely, if an open-wire feeder is used J2 need not be installed.

The coil L1, is tapped every fifth turn and the turns connected
in numerical sequence to ten points of the tap switch. (The writer
used an 11-point switch which he had on hand, setting the stop
for ten positions.) L2 is merely one turn of #14 solid wire in a
spaghetti insulating sleeving, wrapped around L1 and the two
ends soldered to tuning lamp bracket PL1. Note that the actual
number of turns in L2 and its positioning along L1 is a variable
and is dependent on transmitter power. Using a Knight-Kit T-50
transmitter running 50 watts input, two of the indicator lamps
burned out initially! With a Johnson Navigator transmitter, at

Electronics Illustrated
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PARTS LIST

C1—250 mmf variable tuning capacitar
{(Hammarlund MC-250-M or equiv.)

LI—Tuning coil, 2" diameter 48 turns
{Itlumitronic 1810T or equiv.)

L2—! turn #14 wire (insulated, see text)

PLI—#£47 pilot lamp and assembly

SWi—Single pole, 1l-position non-sharting, switch
{10 used)

JI,J2—Coaxial chassis recepfacle (Amphenol
SO-239 or equiv.)

TP1,TP2—Porcelain feed-through insulators
{Johnson 135-40 or equiv.)

Cabinet—The author used a special cabinet, how-
ever, a Minibox CU-3008A will do

Misc.—Knobs, dials, hardware.

Main wiring connects tuning coil L1 to Schematiz of unit. At resonarce, power into
the rotary switch SW1 in sequence. anteana, will ccuse lamp PL1 t> glow brightly.

BOTTOM VIEW OF LI
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Interior view. Adequate space is provided
for all components. Coil L1 is insulated.

39 watts input, one turn for L2 produced
normal brilliancy of PL1 at peak adjust-
ment. Experiment a bit with your input
power reduced before securing L2.

If your transmitter is in the 75 watt
or higher class, put about a 1-watt re-
sistor of about 47 chms across the bulb
initially, otherwise it may burn out.
You may wish to leave this shunt in
place permanently; I did when using a
Johnson Ranger at 85 watts input! If the
brilliancy of your #47 pilot lamp is too
great before reaching peak, you might
try replacing it with an NE-51 neon lamp
(without a shunt). This worked well
with the Ranger although it’s not quite
as sensitive as the #47 lamp.

Coax feed automatically “grounds”
the tuner chassis to the transmitter, but
for longwire antennas (and the “other”
wire of a 2-wire feeder) a chassis screw
is installed near T2.

Tuning is simple, but your first at-
tempts may take a bit of “juggling.” Set
your transmitter band switch on ten
meters (15 for novices!), and keep your
transmitter input w-a-y down, but in
resonance. Set switch SW1 on the an-
tenna tuner to the first position. Rotate
C1 very slowly, watching the final plate
current meter, keeping it at resonance
(dip point). Check the antenna load
control on your transmitter frequently
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because all of these controls interact. As
you approach resonance in the antenna
tuner, P11 should begin to glow. Slowly
bring it up to greatest brilliancy by al-
ternately adjusting your final amplifier
plate current, antenna loading coil and
C1 on the antenna tuner. Then try other
taps on SW1 to attain the greatest bril-
lianey of PL.1.

If, after going through the entire
range of C1 in the Antenna Tuner, you
have found no glow in PL1, increase the
current in your final amplifier stage a
bit and repeat the process. Do this sev-
eral times, always keeping the final
stage resonant. If still no results, check
your wiring and components of the
tuner, you may have goofed somewhere.

The object is to get the greatest glow
possible within PL1’s rating on each
band. Less than normal brilliance is
nothing to be concerned about provided
that the lamp glows brightest at some
setting of C1 and SW1 and falls off rap-
idly on either side. Leave it at the peak
setting, mark your dials or make up a
chart for each band, and you’ll find it
quick and easy to return to maximum
performance wherever you work.

As a final check for the dubious, hold
a little NE-51 neon lamp on your an-
tenna lead (if open wire). You'll find
that at peak brilliance on the antenna
tuner, you’ll get peak glow in the neon.
Your antenna is getting all that your
transmitter can give it; what the an-
tenna does with it in the way of radia-
tion, is something else again; that’s
between you and the antenna!' s

Flexibility is insured by using either a co-
axial or single wire input jack on the tuner.

Electronics Illustrated
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AST month we discussed the basic re-

4 pair and replacement procedure.
Now after reassembly of the mechanism,
there are a number of adjustments that
should be made to wrap up the job.

On the Level

A frequent contributor to distortion
is a record changer “that’s not on the
level.” The turntable must be exactly
horizontal or the tone arm will be pulled
toward the inner or outer grooves. Ro-
tate the turntable slowly with a spirit
level restinrg on the mat and make sure
that the bubble is centered in all posi-
tions of rotation. (Fig. 1) Some card-
board shims under the base of the
changer or adjustment leveling screws

February, 1961

in tne feet of the cabinet will do the
trick.

Stylus Wear

A worn needle is worst possible vil-
lain you can encounter in the depart-
ment of “how to ruin records.” The
proper groove position is shown in Fig.
2. The wear is never visible to the naked
eye, and if you try to tell by how the
record sounds, the needle is already
wreaking all kinds of havoc on tender
record grooves. The best way to tell if
a needle is worn is to check it under a
microscope looking for “flats.” Micro-
scopes are generally available for your
use in most large record stores. Buy a
diamond replacement stylus, the only
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< Fig. 1

Fig. 3 >

needle that is long-wearing. Cost per
playing time for the diamond is a small
fraction of the cost of a sapphire tip.

Tilt Troubles

A new needle can still ruin records if
it is not exactly perpendicular to the
turntable surface (Fig. 3). Frequently
the cartridge will not line up properly,
causing disastrous needle tilt. This
trouble is characterized by a whoosh-
whooshing sound that gets louder and
softer as the record revolves. Tilt can
cause excessive needle talk also. The
best way to check for stylus alignment is
to place a mirror on the turntable and
rest the pickup arm on it. (Fig. 4) When
you observe the alignment of the stylus
and its reflection from the edge of the
turntable, it’s easy to see if the stylus is
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exactly in the proper playing position.

A tilted condition can be easily reme-
died by placing one or two small flat
washers on the mounting screw be-
tween the cartridge and the pickup arm
shell (Fig. 5). You will probably have to
experiment with the thickness and
number of washers to get the right
alignment. If your cartridge is of the
magnetic type, be sure that the washers
are fiber or a nonferrous metal. A steel
washer used next to a magnetic car-
tridge can cause distortion.

Stylus Pressure

Before closing up shop check the
stylus pressure with a commercial
gauge. For LLP records anywhere from
two to eight grams may be specified by
the manufacturer of the cartridge. Note

Electronics Illustrated
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that too light a stylus pressure for a spe-
cific cartridge can cause just as much
trouble as too much pressure. Most
changers have a weight adjustment in
the form of a tension spring near the
pivot end of the pickup arm like one of
those shown in Fig. 6. There will be a
screwdriver or thumbscrew adjustment
that you can make very easily. Different
models will have wvariations in the

mechanism, but the idea will be the
same for almost all models.

Consult the

PICKUP ARM SHELL
e
A TENSION SPRING

ST \\\\R\\\\\\}\\\\\\\\\\\\Ix\"“ MNMERNNNY

W

ADJUSTING ~~ ﬂl j
SCREW ' £l "“"“"l"llllllllmm....

manufacturer’s literature if in doubt

Check Again

After you have finished all the serv-
icing and adjustments, check the turn-
table once again with the spirit level,
since you may have thrown it off bal.
ance by handling it. When everything
checks out, put on your favorite jazz
combo or Beethoven symphony and
enjoy the fruits of your labor. You'll
agree that it's been worth the trouble. §
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Automatic Tape Switch

By Ernest Wayland

This inexpensive, easily added switch turns off

your recorder when tape ends or if a break occurs.

’I‘HERE are certain problems shared by most tape recording
fans. The flap-flap-flap as your tape beats itself to shreds at
reel’s end after rewind is possibly one of the most common and
annoying. Unless you have a professional machine, you've
probably resigned yourself to a tense wait—finger poised over
the “stop” button or to a “40-yard dash” at what you hope is in
the nick of time. Of course, if you're the devil-may-care type
who lets his recorder go its own merry way, then by now you
expect the last several inches of each reel of tape to be mangled,
and make proper allowances.

The automatic cutoff of the more expensive machines, not only
turns the machine off when the tape has finished, but also func-
tions during playing, as a safety device. Suppose there’s a tape
break during playback. The usual result is a snarl around the cap-

Electronics Illustrated
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stan and perhaps several ruined inches
of your favorite taped musical composi-
tion. If an automatic cutoff was in op-
eration, tape movement would have
stopped the moment the break oc-
curred. You can install such a cutoft
feature on your own machine in about
an hour and at a cost of less than $2.00.

The heart of the cutoff device is a
MicroSwitch model V4-12 (Micro-
Switch 24-30 Skillman Ave, L. I. C,
N. Y. or a local dealer). A 3” length of
#18 or heavier copper wire, which
serves as a ‘“feeler” is soldered to the
brass actuator nub. Insulating sleeving
(spaghetti) is slid over the wire to pre-
sent a smooth surface to the tape. This
wire is later bent to the appropriate
shape for use with your specific tape
deck. (Do not use iron or steel for the
feeler rod, as it may develop a magnetic
charge and induce noise onto your
tapes.) A 1” length of heavy spaghetti
is slid over each of the AC line cord
wires before they are connected to the
terminals of the MicroSwitch. When
soldering is completed, the spaghetti is
slid down over the terminals to insulate
them.

Break into the line cord at a conveni-
ent distance from the switch and wire
in an AC female outlet. With the AC
plug on the end of the wire, connected
into a wall outlet, you should now have
a simple series circuit with the Micro-
Switch turning on and off any device
plugged into the AC female socket.

Placement of the switch on your re-
corder depends mostly on the physical
layout of the transport mechanism. A
little experimentation may be neces-
sary, but no difficult problems will be
encountered. Placement and adjust-
ment are facilitated because the feeler
wire can be bent to provide the exact
action desired. The switch assembly can
be mounted ‘on the tape deck plate by
means of a self-tapping screw or even
a good grade of glue.

If the mode of operation of your re-
corder makes it inconvenient to shut off
the entire mechanism including ampli-
fier by the MicroSwitch, then the switch
can be wired so as to interrupt the cur-
rent to the motor (s) only, leaving the
amplifiers unaffected. In that case no
extra line cords need be run to the AC
power outlet. @

Assembled parts of cutoff system. MicroSwitch
goes on tape deck, AC outlet is for recorder.

February, 1961

Flexible insulated copper feeler rod, soldered
to MicroSwitch, can be bent to fit as needed.

7
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Electronie Brain

Have you any question on electronics? Send it in

and the Electronic Brain will provide the answer.

Meter Accuracy and Conversion

(1) What is the best way to check the
accuracy of microammeters, milliam-
meters, and voltmeters?

(2) How can I convert a 0-100 ma
meter to one that will read full scale
when 20 ma flows through it?

Ralph Haglund, Blanchester, Ohio

(1) The easiest way to check the ac-
curacy of any meter is to match its read-
ing against another meter of known
precision in an operating circuit. Cur-
rent reading instruments are tested con-
nected in series with the standard
meter, while voltmeters are connected
in' parallel with the standard.

If precise meters are not available,
accuracy of questionable instruments
may be checked by using Ohm’s Law.
For example, suppose you wanted to
test a 0-10 ma meter. The recommended
procedure is to select a source of known
voltage, say two fresh dry cells in series
to provide 3 volts, then compute the re-
sistance required to make the meter

read 34 full-scale with this source.
Thus:
R — E _ 3 volts
1 01 .75
since 10 ma = .01 amperes. This gives:
3
R = 0075 400 ohms

If a 1%, 400 ohm resistor can be ob-
tained, then you can count on this pre-
cision in testing; in other words, if the,
meter is accurate, the reading should be
within 1% of 7.5 ma. Deviations from
this value will tell you the precision of
the meter. Voltmeters are checked

72

merely by connecting them across a
source of known voltage.

(2) Assuming that the sensitivity of
the meter movement will permit it to
read full-scale when 20 ma flows, all
you need do is remove the shunt now in
it and replace it with one of higher re-
sistance. Unless the exact resistance of
the meter coil is known, the calculation
of the shunt resistance value is impos-
sible. It can be determined experiment-
ally, however, without difficulty. Using
the same 3 volts previously mentioned,
connect the circuit shown in the dia-
gram. Before connecting the battery, be
sure that the potentiometer is short-
circuited by bringing the wiper up to
point A. Connect the battery and then
tradually rotate the wiper until the
meter reads exactly 15 ma. The poten-
tiometer may be left at this setting per-
manently, or its circuit value may be
measured by a good ohmmeter and a
fixed resistor substituted for it.

Mine Detector Modification

Can a Signal Corps mine detector be
modified so that it will detect gold and
silver? If so, how could this be done?

Leo Hampton, Edmond, Okla.

The mine detectors used by the in-
fantry in World War II were almost ex-
clusively of the beat-frequency oscilla-
tor type. In principle, they were quite
similar to the metal locator described
in the September 1959 issue of EI.

Such detectors can differentiate be-
tween ferrous (or iron-like metals) and
non-ferrous metals since the pitch of
the beat-note goes one way for the fer-
rous and the other way for non-ferrous
metals as the lode is approached. But
there are many, many non-ferrous
metals' beside silver and gold: alumi-
num, copper, tin, and zinc are but a few
examples. Thus, a metal detector can-
not tell you whether the hidden lode is
silver, or other non-ferrous metal.

Electronics Illustrated
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Tube Parameters

What is meant by the word parameter
as used in descriptions of tube and tran-
sistor characteristics?

Robert Royale, Rapid City, So. Dakota

In the strictest sense of the word, a
parameter is a quantity that can vary,
usually between well-defined limits, but
which may also be held constant during
tests to determine the effect of other
variables. An example will help to
clarify this.

When you study a group of Average
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Plate Characteristic curves as found in
receiving tube manuals, you find that
any single curve is obtained by deter-
mining the plate current of the tube for
various values of plate voltage with the
grid voltage held constant. The curve it-
self is labelled with the constant value
of grid voltage. Now when you go to the
next curve of the family, you find a
different grid voltage being used. The
various values of plate current for the
same plate voltages as used in the first
curve are now very different from their
former values. Such a set of curves
should be called “Average Plate Char-
acteristics with Grid Voltage as a
Parameter.” In other words, the grid
voltage is a parameter because it is held
constant for any given curve, but is al-
lowed to vary to obtain the family of
curves.

February, 1961

Signal Drop in Portable Radio

Why does the output of my portable
transistor radio drop to an unusable
level in an automobile or bus? Is there
any way to cure this?

Jay Dean Kirk, Gallup, New Mexico

A car or bus is virtually an all-steel
enclosure. Thus, it acts like a magnetic
or “Faraday’ shield with respect to any-
thing inside it. The energy of the passing
wave merely produces eddy currents in
the metal of the enclosure rather than
usable signals in the receiver antenna.

The only way to cure this is to erect an
antenna outside the car or bus. Such an
antenna need not be more than a few
feet in length, but should project out-
ward at right angles to the mass of
metal. Connection is then made to the
transistor input via a very small capaci-
tor, such as 50 mmfd mica or ceramic.
The capacitor must be kept small, other-
wise it may detune the receiver and
necessitate alignment for the new condi-
tions. In the case of the family automo-
bile, the normal car radio antenna may
be used nicely, if the car is so equipped.
It is necessary to make actual mechani-
cal and electrical connection to the
existing ferriloop or other antenna in
the radio.

Line Voltage Fuse Check

Sometimes when I replace a blown
fuse in my house, the new fuse burns
right out. Is there some easy way to tell
when the condition that caused the
original burnout has been corrected?

Roy Castiller, Pueblo, Colorado

Yes. There is a very neat and very
simple trick you can use to do just ex-
actly what you describe.

When you have located the ‘burned-
out fuse, remove it and replace it with a
standard incandescent lamp of 100 or
150 watts, the larger the better. If the
lamp lights to full intensity, the line
is short-circuited and a new fuse
SHOULD NOT BE INSERTED. Go
round to receptacles and other circuits
that are controlled by this fuse, remov-
ing plugs and turning off switches one
at a time. Each time you do this, check
the light bulb screwed into the fuse re-
ceptacle. When the light extinguishes,
you’ve found the faulty receptacle. -§
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By Daniel Horowitz

If you've ever had the yen to cut out the inter-

station noise while tuning your FM receiver,

here’s a little gadget that will do the job for you.

ARE you bothered by between-station
noise when tuning your FM re-
ceiver? If so, here is a way to add a
Squelch without disturbing the critical
circuits of your tuner. The Squelch
Unit itself is entirely external and
requires only one non-critical soldered
connection inside the tuner. The circuit
employed is a transistorized computer-
type Schmitt trigger which flips on and
off depending on the exact level of the
AGC voltage. The AGC voltage in turn,
is determined by the carrier of the in-
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coming frequency modulated signal.

Construction

When constructing the circuit inside
its cabinet wire up the barrier strip first
before attaching it to the chassis, leaving
leads of the proper length for making
connections.

Transistors Q1 and Q2 are PNP types,
which means that their collector volt-
ages are negative. Be sure to observe
proper polarity of the battery. The input
connection for the AGC voltage (J1)

.
108 ° MC

Electronics Illustrated
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Interior closeup of Squelch chassis reveals screw-on connection of transis-
tors to terminal board at bottom. The miniature relay Is mounted on rear.

A short length of hookup wire must be connected to detector circuit of a
typical FM tuner. Exact location is specified on schematic, next page.
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must be insulated from the chassis by a
fiber washer so that the AGC voltage is
not shorted out. All interior wiring of
the unit (except the grounds of J2 and
J3) must be insulated from the chassis.

After the Squelch Unit is constructed,
it is necessary to identify the AGC line
in the tuner. This is easily done if you
have a schematic diagram of the tuner.
If the tuner has a ratio detector, the
AGC voltage is taken from the negative
end of the large low-voltage electrolytic

76

PARTS LIST

All resistors I/, watt, 10%

Ri—!1 megohm potentiometer (slotted shaft)

R2-—12,000 ohm R3—820 ohm

R4—270 ohm R5—180 ohm

Q12N (85 transistor Q@2—2N188A transistor

RYI—6-volt, 335 ohm sensitive relay (Potter and

Brumfield RS5D)

SWIi—SPST toggle switch

Bi—9-volt battery (RCA VS 312 or equiv.}

Ji—Insuiated binding post J2,J3—Phono jacks

Cabinet—Minibox, 5" x 2° x 24"

Misc.—Battery clip, hardware, audio cables with
phono plugs at each end. Screw-terminal,
é-connection Jones strip

Note AGC input J1 is insulated from
ground and coliectors are negative.

capacitor associated with the detector
tube (usually a 6ALS5).

If the tuner uses a discriminator, the
voltage is taken from either pin 5 or pin
1 (whichever is not grounded) of the
6ALS discriminator tube. When the
proper point is located, solder a piece
of hookup wire to it and run the lead
outside the case. Replace the tuner bot-
tom plate.

Next make up a short length of
shielded audio cable with phono plugs

Electronics Illustrated
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at both ends. This will be used to con-
nect from the tuner output to the
Squelch input (J2). The cable from the
tuner input of your amp or plugs into
J3 on the Squelch Unit. Adjust the
Squelch sensitivity control R1 for
proper action.

The squelch may be added to AM re-
ceivers by connecting into the AVC line.
(See How to Repair Radios on page 36.)

Theory of Operation

The circuit kills the sound from, the
FM tuner by grounding the audic/out-
put line except when a station is tuned
in. The AGC voltage developed when a
station is tuned in is used to trigger the
squelch so that it restores the sound by
removing the ground.

The circuit consists of a transistorized
Schmitt trigger which drives a relay.
The Schmitt trigger is a type of multi-
vibrator circuit used to secure proper
switching action. Relays will pull in at
one voltage and will tend to stay closed

A standard ratio detector and discriminator
circuit. Letter "A" or output arrow to Squelch.

T0
RI4 4
1% EYE
c9 RIG A*
| 13307 68K c.:-)a":
UUF 25v
[l RI7
3301~ 6.8K
UUF
2 A
RIS J
1.5K T%
SQUELCH

February, 1961

until the voltage is reduced to a much
lower value. This characteristic would
be inconvenient if the relay were driven
by a simple amplifier. With the circuit
used, the circuit controls the switching
and the relay characteristics have no
importance.

With no AGC input, Q2 conducts and
Q1 is cut off. Current flows through the
coil of RY1 closing its contacts and
grounding the audio output line from
the tuner. When the input AGC voltage
rises to a certain value Q1 begins to con-
duet, and Q2 is cut off. When this hap-
pens, the RY1 opens and sound is
restored.

This switching process is repeated
when tuning from station to station. The
circuit is adjusted using R1 so that the
audio is heard normally when a station
is exactly tuned in. Exceptionally weak
stations may be received by switching
off the Squelch unit using switch SW1.
This removes battery power and leaves
Relay RY1 in its open position. - §-

Connection should be made to negative end
of capacitor in EICO detector circuit below.
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El's Money Making Careers in Electronics

Dollars from Discs

Everywhere the demand for good disc recordings
means profits for the enterprising technician.

By James Joseph

Alan Gottschalk inspects groove in platter being cut at recording studio
he and his father own, Equipment can cut four master discs simultaneously.

‘ IJ’ ;,- ;l-.
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Left, Al monitors taping of singing hopeful's sample. Center, Al and Bert,
his father, transfer tape to master disc at dubbing table. Right, Bert
Gottschalk at turntable used for making 20 or fewer copies. Larger orders
are sent out for pressing. Studio's business has a $450 potential daily gross.
Schools, churches, politicians, advertisers create demand for its services.

YOUR profits from discs can be “long-play” if, like Bert and
Alan Gottschalk, a high-fidelity father-son team, you cater to
sound sources: local ad agencies who hanker to cut a commercial
groove, vocalists who want to hear themselves sing and business-
men big-wigs who have something to say . . . for the record.

The Gottschalks’ Electro-Vox Recording Studio, geared both
to grooves and tape, obliges them all:

® Its two wired-for-sound studios (rental fee: $15-$22.50
hourly) cater to ad men with a sales message (usually the 60-
second variety) .

® Its stable of Ampex 350 recorders can tape the vocal works:
a musician’s hour-long recital, a minister’s Sunday sermon, a
young wife’s audio “letter” for mailing home to friends and rela-
tives, the spiel of a sales exec as he cajoles his far-flung field force
to higher profits. Cost: $15-$25 for a recorded hour, plus the price
of the tape.

® Its Gottschalk-designed record cutters (four of them) serve
up freshly-grooved long-play records, from the new 16 rpm’s to
78’s, from T-inch platters to giant-sized 16-inchers which may
carry upwards of a dozen 60-second spot commercials. A high
school choral group, as typical, may order 100 seven-inch, 45 rpm
discs for $125-$135. A single 12-inch, 33% rpm recording, grooved
both sides, runs $6.50-$7.50.

Just as lucrative is the Gottschalks’ mobile recording unit, its
tape machines dedicated to after-dinner speakers, corporate
meetings and politicos. Rates: $30 for the first hour of on-the-spot
recording, $12.50 hourly thereafter.

Then, too, Electro-Vox runs “air checks”—monitors radio-TV
programs and commercials. The Gottschalks will tape a commer-
cial, put it on record, have it next morning in a product peddler’s
hands (so he can check the commercial’s continuity, be sure he
got his air-time money’s worth) . Service fee: anywhere from $5
to $25, depending on recording time and whether a monitor tape
must be transferred to discs. [Continued on page 110]
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VOM Battery Conversion

IF you own a volt-ohm-milliammeter (VOM) you know how
annoying it can be to have its batteries go dead while the

instrument is sitting on the shelf.

In addition, certain of the

20,000 ohms-per-volt jobs have battery holders that tend to short

Diode Polarities

/ Band

Marked

—=_ =

.~ Marked
+
e O

FOR proper operation of semiconduec-
tor diodes, it is vital that they be
installed with the proper polarity. If
you slip up, you may not only ruin the
diode, but in addition, damage some as-
sociated component. Since almost every
semiconductor manufacturer seems to

R0

out the cells if the instrument is jarred
or hit. In that case, you not only have
a dead ohmmeter, but the cells may leak
all over the range switch. This will not
only foul up your instrument but the
low resistance of the battery fluid will

probably short out the range switch.
There’s a simple solution to the VOM
battery problem made possible by the
development of the new 6.5-volt mer-
cury transistor radio batteries. Replace
the four 1.5-volt “AA” penlight cells
with a single mercury battery. In the
unit shown, the battery holder was re-
moved and the leads soldered directly
to the mercury cell. The new cell is
held in place by a heavy rubber band
wrapped around the meter terminals.
—Dave Gordon

1 +
May have a letter atﬂ\ i

this end to identify Color Bands

manufacturer -ﬁ +

€ Glass Body

g I |

iHlustration Courtesy Heathkit

have his own idea as to the proper way
of indicating polarity (there are colored
dots, bands, caps, letters, and, of course,
plus signs), here’s a handy reference
chart covering most of the diode codes
now in use. Refer to it often and avoid
errors. @

Electronics Illustrated
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{joffman

EME
RYALUNG SYSTEM Pushing any button once
DESIRED SERVICE makes this unit send a mes-
sage. Below, jumper plugs
make circuit board connec-
tions for different messages.
Circuit can be designed
for many applications.

. SERVICE TRyCK

MESSA

SE 1S SEny SHEN 8UTTON SNAPS pyy
‘VPU.SH BUTToN ONCE MoRe
L HELP ARRIVES
0 MiNyTgg REPELT

Powered
Lifesaver

Solar cells power this remote
"call box" for highway satety

use or for any isolated area.

By James Joseph

CAR suddenly fishtails on a
crowded, high-speed turnpike.
There’s a grinding three-car crash . . .
and casualties. Yet help is but a push-
button away . . . as close, in fact, as the
cigar-box sized, solar-powered “emer-
gency call” radio transmitters installed
every quarter mile both sides of the
highway
Now, moments after the crash, a mo-
torist punches those buttons—labeled

February, 1961 81
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Five silicon solar cells are mounted on the Receiver interprets coded signal, flashes in-

sleeve of the coaxial antenna, out of reach of formation in lighted letters on panel. The
vandals. They recharge set's storage cells. system can be used for fe\emefering purposes.
“police,” “ambulance,” “service truck” and “fire,” each one once.

82

The warning flashes across 18 miles to a police control board.
On the board the emergency radio signals, decoded, are spelled
out in illuminated letters: “Hollywood . . . in-bound . . . 2.5 miles

.. police, ambulance, fire, service”.

To the on-duty police officer the message has complete mean-
ing: “Accident on the Hollywood freeway, 2.5 miles in-bound
from the interchange . . . rush police, ambulance, firemen and a
service truck.”

Sun-power has saved lives, as it may save your own, whether
you are a motorist, a sportsman trekking wilderness America, or
a weekend skipper.

Key to it all: Hoffman Electronics’ “‘safety satellite,” a revolu-
tionary low-cost, sun-powered transmitter which, without over-
head wires, buried cables or even a power source (save for the
sun) can turn lifesaver almost anywhere.

All the user need do is push a button. The transmitter sends its
message, then shuts off automatically. Push the buttons again, and
the signal cycle is repeated.

The 3-tube “emergency call” transmitter, its six 1.25-volt nickel
cadmium batteries recharged by five antenna-mounted silicon
solar cells, can reach more than 25 miles line-of-sight, put out as
many as 100-150 distress calls between rechargings, and remain
operative even though its power source, the sun, doesn’t peek
from behind the overcast for 10 to 15 days running.

Moreover, its circuitry can be quickly [Continued on page 100]
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Hold a spliced wire that has been covered
with black plastic electrical tape over
the hot tip of a soldering iron. The heat
will soften the tape causing it to contract
and grip the splice snugly. Helps to water-
proof the jommt also!

Need a cutting tip for your soldering
gun? A brass wheel removed from an old
alarm clock can be attached to the gun's
tip with a nut and bolt. The wheel heats
and cuts most plastics easily.

February, 1961

,',_.-.-:. El's
e Hot Tips

B

By John Comstock

Roll a 3" wide scrap piece of fine mesh window
screen into a cylinder and push it into the
center of solder spool. The sharp wire ravel-
ings will clean tips easily without sticking.

[t ]

Remove the ink cartridge from an old ball-
pen and insert a removable pipe cleaner.
Use it as shown to apply soldering paste,
or to apply liquid and paste lubricants or
cleaners to band switches and other electronic
components.
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Bass-Treble

Booster For

By Leo Sands

FOR about a two-dollar investment, you can make a substantial
improvement in the sound of a table-model radio. And, a
set with an 8" or larger speaker can be made to have an even
better tone. This is accomplished by adding selective feedback
to improve bass response and a treble booster to bring up the
high frequencies.

The bass response of a small table model radio is limited by
the size and quality of both the loudspeaker and the output trans-
tormer. But, without changing them, and by adding only a few
inexpensive parts, the bass response can be boosted sufficiently
to make a noticeable improvement.

Fig. 1 shows the circuit of the audio amplifier and output stage
found in most table model radios. To improve the bass response,
a resistor (R7) and coil (L) are added. Disconnect one side of
capacitor C and resistor R as indicated by the “X.” Now connect
R7 (10,000 ohm: resistor) between the free ends of R and C. One
lead of choke L is connected to the junction of R and the new
resistor R7, and the other lead is grounded.

Here is how it works. The audio signal that appears at the
plate of output tube V2 is divided across capacitor C, resistor
R and choke L. As the audio frequency gets higher, more voltage
appears across choke L because its reactance increases with fre-
quency. The voltage across L is fed back to the grid of the
power output tube V2 through the bottom of the grid resistor
(R). Since this fedback voltage is out of phase with the incoming

84 Electronics Illustrated
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signal, it reduces the gain of the power
output stage. But, it reduces the gain
more at the higher frequencies than at
low frequencies. Hence, the low fre-
quencies predominate and bass boost
results.

The effect of the feedback on the high
frequencies is barely noticeable because
the small speaker and output trans-
former already favor the highs. But,
you can give the highs an additional
boost if you like by connecting a small
capacitor (Cl) from the center arm to
the right hand lug (as viewed from the
rear) of the volume control.

Treble is boosted because the capaci-
tor allows the highs to take a short cut
around the volume control. The re-
actance of capacitor C1 rises as the fre-
quency becomes lower and decreases as
frequency becomes higher. Hence, the
high frequencies see a low reactance
path through C1 thus jumping the at-
tenuation effect of the volume control.
But, the low notes and middle frequen-
cies see a very high reactance path and

go the long way around via the volume
control. When the volume control is set
for low level sound, the highs are em-
phasized. At higher sound levels, the
treble boost becomes less noticeable.

The value of C1 depends upon the re-
sistance of the volume control and the
amount of treble boost desired. Usually
a 100 mmfd to 250 mmfd capac.tor
works fine, but don’t be afraid to experi-
ment. The choke L may be a small filter
choke or an under-a-dollar output
transformer with its secondary unused.
To get the best results, it might be
necessary to replace C with another
value; usually .02 mfd provides the de-
sired gamount of feedback. If C is not
present, add it as shown.

While this circuit does cut the gain
of the radio’s amplifier, the loss is slight.
When the right combination of values of
C1, C, R7 and L is found, the results are
often spectacular. For several other
modification ideas, see “Improve the
Sound of a Small Phono” in the April
1960 Electronics Illustrated. 4

Audio section of a typical radio. Components to be added are shown in black.
The two "X''s on the schematic indicate points in the circuit to be broken.

,-_.JE'
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Economy
Directional
Microphone

Easy to build acoustically damped mike

recommended for high noise locations

By Sal Stella

Components which make up the microphones are
shown above. Third layer of tube is at right.

Electronics Illustrated
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3 LAYERS
OF I/§
FOAM RU3BER
WITH WIRE

SCREEN i
GLUED TOGETHER—S" |

3 FOAM DIScS
GLUED TOSBETHER

2 FOAM DISCS

February, 1961

PARTS LIST

|—Microphone (Lafayette MS 439 or equiv.)

|—piece of /3" foam rubber, 6" x 18"

|—piece of 5" square wire screenin

Plastic squeeze bottle, nursing bottle top, wire
clothes hanger

awy snvnneee g
> :

The foam rubber is assembled in this
manner to create the proper baffling
setup. A plastic bottle serves as case.

FOR about $2.00 you can build a microphone with enough direc-
tional properties to eliminate acoustic feedback or background
noise effects in a PA installation. The one shown here actually
can be held at right angles, within a foot of the speaker of a tape
recorder amplifier at full volume, without feedback. Direction-
ality is achieved by using foam rubber as acoustic insulating ma-
terial. The arrangement shown in the exploded view slides inside
& 4” long tube and serves to absorb sound originating at an angle
to the opening of the assembled microphone.

The crystal earphone-microphone used is supplied with an
auxiliary mouthpiece. The “funnel” section of the mouthpiece
was cut off, but the threaded collar was retained to make a pro-
tective ring for the crystal.

The foam rubber tube is constructed using wire window screen-
ing as a form. The inside of the screen is lined with one layer of
the foam rubber, and the outside with three layers of foam. This
held the microphone securely in place when later installed in its
case. Several foam discs are placed behind the mike also.

A plastic squeeze bottle (such as is used as a ketchup or mus-
tard dispenser) serves as the microphone casing. The bottle top
is cut off, and the screw top of a nursing bottle is force fit over
ihe end of the plastic tube to serve as a cap.

A coat hanger, bent as shown in the photos, serves as a desk
stand, or with the help of a small piece of string, it functions as
part of a chest mike bracket. §
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CREI's Home Study Programs

open the door to

HIGHER STATUS, \poett
BETTER INCOME

AND A

SECURE FUTUR

Engineering
Technology

The world of science is the world of the future. Deep space probes and orbital
satellites . . . air-transportable nuclear power plants for use anywhere on the globe
. . . electronics and radioisotopes for use in medicine, agriculture and industry . . .
missile systems for the armed forces . . . computers and data processing for finance,
industry and government . . . developing these and hundreds of similar concepts
will make our world a better place for all. You can have a career . . . or speed your
present career . . . if you qualify for a CREI home study program in electronic or
nuclear engineering technology . . . a program recognized everywhere as excellent
insurance for a secure future, high professional stature, and better income.

88 Electronics Illustrated
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CREI now offers you college-level programs
combining the technological content of advanced

residence courses With the convenience and

economy of home study.

The proven fact that the demand for
CREI graduates in recent years far exceeds
the supply speaks for the recognized quality
of a CREI education. Many leading elec-
tronic firms and government agencies visit
CREI’s Placement Bureau every year to
hire graduates and students for their tech-
nical staffs.

There are now more than 20,000 CREI
students in all the 50 states and most
countries of the free world. You, too, can
benefit from a CREI program while you
stay in your present job. You study at
home, when and as you choose . . . and you
avoid the time and expense of commuting
to a residence school. Within 2 to 4 years,
depending upon the program you select
and the time you have to apply, you can
complete a CREI program in engineering
technology. The home study courses are
written In an easy-to-understand format,
and your personal progress is carefully
guided by experienced instructors.

CREI programs are designed to meet your
present and future empioyment needs
CREI students frequently gain promo-

tions and raises long before they complete

their program. As a graduate you will find
that you gain stature and respect among
your professional colleagues and super-
visors, and that you enjoy the personal
satisfaction of work on interesting and
important projects. Your employer will

recognize and reward your ambition . . .
and your increased technical capabilities.

CREIl is recognized and accredited by
industry and government

Founded in 1927, CREI is one of the
oldest technical institutes in the country.
CREI co-founded the National Council of
Technical Schools, and was one of the first
three institutes whose curricula was ac-
credited by the Engineers’ Council for
Professional Development. The U. S. office
of Education lists CREI as “‘an institution
of higher learning.”

Over 50 electronic organizations actually
pay all or a substantial portion of the tuition
for employees taking a CREI Home Study
program. Right now, there are 5,240 U. S.
Navy personnel enrolled in the CREI ex-
tension program.

CREI conducts a residence school in
Washington, D. C. for those who wish to
attend classes. The regular program of 27
months leads to an AAS degree. No previous
training or experience is necessary for the
residence school.

Qualifications for enroliment in the home
study program

If you have a high school diploma or the
equivalent, and if you have some basic
training or experience, you can qualify for
a CREI program. Tuition is reasonable,
and veterans can take advantage of the
G. 1. Bill

SEND Attached Post Card for new 56-Page Catalog Without Obligation

Learn all about the promising future of electronics and nucleonics just published to include new courses being.
offered by CREI. This informative catalog discusses the electronic and nuclear industries, and answers searching

uestions about future manpower requirements and career opportunities. The catalog describes all the courses,
the alternate programs . . . it introduces the faculty who will be guiding your progress . . . and it points out now
the courses are designed for home study.

This catalog is free, and is of vital importance to every man wishing to progress in the field of science and
technology. You owe it to your future to investigate this college-level, home study program as soon as possibte.

CREl The Capitol Radio Engineering Institute

Home Office: England:
February, 1961 N

CREI London, Granville House
132-135 Sloane Street, London, S.W. 1, England

3224 16th Street, N.W.
Washington 10, D. C.
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Electronic Blinker

92

Four penlight cells power novel attention getter.
By Forrest H. Frantz

FLASHING lights always attract attention. This in itself recom-
mends this electronic gadget as a display device, parlor gadget,
conversation piece, or toy. We are all familiar with the relaxation
oscillator circuits employing neon bulbs, but how many of us are
aware that a transistor may also be used to periodically discharge
a capacitor.

In the electronic flasher described, a step-up transformer is em-
ployed to convert the low voltage pulses from the transistor to a
high voltage pulse sufficient to flash the lamp. Note that the regu-
lar secondary of the output transformer serves as the primary in
this circuit and the regular primary is the secondary. The correct
numbers and colors are noted in the pictorial. Although the trans-
former specified is moderately expensive, there is nothing to
prevent you from trying out other cheaper units from your junk
box. Just remember the transistor terminals connect to the low
impedance secondary of the transformer.

When control Rl is at maximum resistance, flash frequency is
greatest. At minimum resistance, the flash frequency is low with
several seconds between flashes. Battery life is approximately
equal to its shelf life.

The battery holder terminal lugs must be bent over and sol-
dered together to form a series-connected circuit. It’s also a good
idea to fill the battery holder contacts with solder to assure good
contact with the cells when they're inserted. )

Electronics Illustrated
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BROWN

T
NL1
=
RED
BLUE
4 -
Cl IOMFD

Low voltage pulse from transistor @1 is stepped-up by transformer
T1 #o fire neon lamp NLI1. R1 controls flashing cycle of neon lamp

PARTS LIST

RI—SWI|—IG00 ohm miniature volume
control with switch

R2—330,000 ohm, !/z-watt resistor

Ci—I0 mfd, 25V miniature electrolytic
capacitor

Q1—2N362 fransistor

Tl—universal output transtormer
{Lafayette TR-12)

NLI—NE-2 peon lamp

Bi—battery, four 1.5 volt cells, sesies
connected

Misc.—four cell battery holder,

3" x 2 x |” plastic case
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SIXTEEN-PAGE SPECIALS

ABC’s of Electronics (F) . .65 May 60
Boat Electronics, Small (F) ... 65 Aug. 60
Computer, Build a; Benrey (C) ... 65 Jan. 60
Loudspeakers and Enclosures

QIO o . %5 .67 Nov. 60
Novice Ham Statlon Buckwalter

@y, = W 69 Sept. 60
Organ, All Transxstor, Maynard

@)= e = e R R 65 Mar. 60
Power Supphes ‘Build and Design;

Pollack (C) ... 65 Feb. 60
Photography (C, F) ... 65 July 60
Schematic Diagrams, How to Read;

el (08) e e .67 Oct. 50
TV, How to Fix Your (F) ... ... 65 Apr. 60

TAPE RECORDING
See also Kits
Electronic Age School (F) ... 64 Mar. 59
Prerecorded Hi-Fi Tape (F) ... 92 Jan. 60

Sleep-Learning; Eisenberg (F) ... 42 Mar. 60
Sound Movies; Zuckerman (F) ... 82 Sept. 59
Sound to your Movies, Add;
Zuckerman (F) ...
Tape Cartridges; Eisenberg (F) ...... .38 Mar. 59
Tape Cartridge Player (F) ... ......36 May 59
Tape Cutoff; Wayland (C) 60 Sept. 58

Tape off the Air (C) . ...31 May 59
Tape Recorder, Improve Your
Anderson (F) ... ... .72 Dec. 58

Tape Recorder, How to Buy (F) ... 48 Jan. 60
Tape Recorder Interference (Brain) 94 Feb. 60
Tape Recorder on Vacation;

Gorman (F) ... 64 Aug. 59
Tape Recorder Tune up; Comstock

(UED) I 104 July 60
Tape Recorders, New Tiny (F) ... 34 Feb. 50

Tape Spillover (C) ... ... ........52 Feb. 59
Telephone Recording Beeper;

Ia7e (O ™ e e S . 53 Dec. 58
$30 Tape Recorder (F) ... . ....90 Sept. 58
Tape Tricks; Zuckerman (F) ........62 Nov. 60
VU Meter, Add a; Kolbe (C) . ... 49 June 60

TELEVISION

Antenna for Channel 3-5 (C) ... .62 Jan. 59

Antenna Hints (C) . wii..83 May 59
Antenna, How to Install (C) ........... 36 July 59
Antenna Matching (C) ... 82 Apr. 59
Battery Operated TV Sets (F) ... 30 Aug. 60

Camera Tube, Sensitive TV (F) ... .. 57 Apr. 60
Conventions, 1960 Political (F) ... 25 Aug. 60
Educational TV; Gregory (F) ......27 Jan. 59
Headphones for TV (C) ... 84 Nov. 58
Hi-Fi Sound from TV; Wynn (C).. 43 Apr. 59

Interference Filter, TV (C) ........ 52 Nov. 59
Picture Tubes, Rebuilt; Delman

() =H_ PR e S W 59 Nov. 59
Portable, Transistor TV (F) ... .34 Nov. 59
Repairs, TV

Fix Your TV Set; Herrick (F) ...63 Nov. 58

Fix Your TV Set; Greenberg (F).81 Dec. 58

94

Fix Your TV (F) ... ....65 Apr. 60
Picture Tube, Change Your (C)..-32 Mar. 59
Tubes, Check Your TV,

Hernck C) ... . .72 Oct. 58
TV Overload, Ehmmate (C) .86 May 60
Screen, World’s Smallest TV (F) ..,-82 Mar. 60
Station, World’s Smallest TV
R. Hertzberg (F) .. " .40 May 58
Tape Takes to Road, TV (F) ...68 June 60
Torture Test (F) .. 82 June 60
TV Around the World; Frieborn
(R S e iiiinn..88 Feb. 60
TV in Your Car (F) ... 43 Sept. 58
TV Inputs (C) ... 94 Feb. 60

TV Over the Horizon; Hmdley (F).78 Aug. 59
TV, Report on Commumty F) ... 90 Jan. 59
TV to Circle Globe; Johnson (F) .68 July 58
TV, New Look (F) ... 41 Oct. 58

TV Top Hot for Doctor (F) .........86 Sept. 59
TVI, What You Can Do About
Smlth (C) et 40 Oct. 60

TEST EQUIPMENT

See also Courses and Kits
Alignment Generator CB,;

Cohen (C) ..o 47 Aug. 60
Ammeters, How to Check (Brain) ...61 Dec. 59
Cable Adapter, Universal;

Trauffer (C) ... 100 Feb. 60
Capacitor Checker Electrolytic;

Winklepleck (C) .............. 81 Aug. 60
Check Your RPM’s; Wayland (C) .. 65 Sept. 58
Galvanometer (Brain) ... .86 Mar. 59

Ham Station Monitor; Doherty (C) .57 Oct. 58

Hi-Fi Tester; Pollack (C) ... .64 Apr. 59
Meter, Protect Your; Winklepleck

(O =mae— = el e~ .60 Mar. 59
Ohmmeter Circuit (BraJn) .82 Oct. 59
Power Indicator, CB,; Hollander

(e e — =1 —u'm 32 June 59
Probes, Make Your Own;

Rocke (E)) gt .56 Feb. 60
Protect Your Meter, kalepleck

(). e S NSl e SN 60 Mar. 59
Radio- TV Troublefinder;

P. Hertzberg (C) ... ... .82 Nov. 59
RF Field Indicator; Pollack (C) ...81 July 60

Signal Generators; Eisenberg (F) 58 Oct. 59
Signal Pencil; Winklepleck (C) ... 74 June 60
Stop That Capacitor Leak;

Wayland (C) ... .96 July 60
Test Bench Control Panel;
Johnson (C) ... ... .59 Sept. 60

Test Equipment Theory (See Courses)

Test Instrument, 39¢c; Stanley (F)..76 Dec. 58
Transistor Tester Ot = .82 May 58
Transistor Tester; Benrey (C) ... 48 May 60
Voltmeter, Electrostatic (Brain) .. .56 June 60
VTVM Theory (F) ..o 82 July 58
Wattmeter, Wide Range; Jurgen

(C)E NN 86 June 60

F—Feature Articles
C—Build-it Projects
Brain—Electronic Brain

Electro-Magic in March El

Electronics Illustrated
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RAD-TEL

NOT USED — NOT PULLED OUT OF OLD SETS + EACH TUBE INDIVIDUALLY AND ATTRACTIVELY BOXED{

aty. Type  Price | Qty. Type  Price | Qty. Type aty. Tyge Gy, Type Price aty. Yyse Price{ Qty. Yype Price | Qty. Type  Price [ Qty. Trpa
—_4B07 . 55| __6C67 60| — .76 | —_8€B8 .94 __1284 63| —126L6° .50 | _ 198G6
4858 60| —6C&8 . 65| 74 | —100A7 71| —12BA6 50| __ 54| 1918
__48U8 . 43| —6CMT 80 | __T1CYT 75| _ 12806 .50 — 53 | __21EX6
__4B16 . . | 651 __12a4 60 | __12BE6 . -66 | 25306
— 4811 96| __ . d | 73| 12485 55| __128F6 —n 66 2585
__4CS6 . 1 I 99 | 12466 43 | __128H7 . A5 2s0As
—_ADE6 1 78 | 12406 ST _ 12816 56 85 | __25C06
d 87 J 34 | __ 12066 i
__4D%6 | J 70| 6w IS
__5AMB | 3 [ ] -69
Z_5AN8 J J 39
.53

7
12006 1.04
— 12087 .79
12026 .56 | —_19AU4
ABULOUS DISCOUN

LECTRICAL
ERTING CHARACTERISTICS

1CB0 max. 1EBO max.

—68Q5 65
—6BO6ET 1.05
687 .95

ALLOY JUNCTION | 200

2042 20,
GENERAL FURPOSE| MW | yes— .av | veB— av

Power AF e | 20 ma 20 ma
Med. Freq. To -3 20;'59"‘:, VCB— -16Y | VEB— -16V

- 50| — i 40 ma 40 ma
—6AQY  .50] __6CF6 .64 i
SEND FOR FREE TROUBLE Hi Power VCB=-100 | VEB—-100

15 AMP To 36
SD:ETE l?}'ijllgg A:?Ahl‘éw : Series 830 OHMS

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE-COMPANY TERMS: 2504 deposit must accompany alt orders

—balance C.0.D. %1 MANDLING CMARGE FOR

ORDERS UNDER 593, Subject to prior sale.

[ ] Please add postage. No C.0.D.°s outside con-
- tinental U,sS.A,

Dept. E1-261

55 Chambers Street Newark 5. N.J
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TV Interference

Continued from page 63

output is being squandered on several fre-
quencies, and you really want it concen-
trated on your 27-mc fundamental, for
communication.

The TV channels begin at 54 mc, which
is the second harmonic of your signal. 81
mc falls inside channel 6. The FM band and
“utility” stations between channels 6 and 8
can be affected, too. So can the “high” TV
channels. It’s horrible to contemplate.

Notice that we said that harmonics can
be produced. If they are being transmitted,
you are at fault in a TVI complaint, maybe
not wholly at fault, but enough for your
neighbor to raise a ruckus with the FCC.
When you transmit harmonics you are ra-
diating radio signals on frequencies not al-
located for the Citizens Radio Service,
which, of course, makes your station’s op-
eration illegal.

As your CB rig is commercially manu-
factured, you may presume that the manu-
facturer has made a reasonable effort to
design a set which will keep his customers
within the law. If you have already deter-
mined that your transmitter’s crystals are
good and that the set is tuned for its maxi-
mum output (a properly tuned transmitter
is less likely to produce harmonics) your
best bet is to obtain one of the commer-
cially made “low pass filters.” A low pass
filter is a small gizmo which is connected
by a short length coaxial cable to the an-
tenna jack on the rear of your rig. The an-
tenna lead-in is then attached to the filter
instead of directly to the rig. The function
of a low pass filter is, as its name implies, to
prevent all but signals lower than its cutoff
frequency from leaving the transmitter. A
filter with a 40- or 50-mc cutoff will permit
your 27 megacycle fundamental signal to
radiate freely while smothering its po-
tentially annoying second, third, fourth,
seventh and eighth cousins.

If, after a low pass filter is installed, the
TVI still continues, then chances are that
the fault lies in the TV receiver (although
your transmitter may have been jointly at
fault before you filtered the output). The
TV set is supposed to reject non-TV sig-
nals, but not all can be depended upon to
do that job.

There are several reasons why a funda-
mental frequency CB signal can blitz a TV
set. One may be that your transmitting an-
tenna is so close to the TV antenna that
your signal overwhelms (or “overloads”)
the delicate circuitry in the TV set. Once

The completed high pass filter. ""Chassis” is a
piece of insulating material such as Bakelite.

inside the TV receiver the signal causes the
set itself to generate harmonics. It’s also
possible for the TV set to overload from
“cross modulation.” This means that your
27 mc signal “mixes” inside the receiver
with the signal from another station on a
higher frequency. If the other station hap-
pens to be in the FM broadcasting band it
could cause interference on TV channels
2, 3, or 4. Should your signal mix with a TV
station on channel 6, interference would be
caused on channel 2. The above forms of
TVI will occur only on certain channels—
some will remain clear.

Possibly the most common cause of TVI
is when a fundamental frequency CB sig-
nal leaks into the TV receiver through the
intermediate frequency (“IF”) amplifier.
Some older TV sets have IF circuits tuned
to 27 me, which is already resonant to the
fundamental frequency of your CB rig.
This leaves a veritable “open door” for any
reasonably strong CB signals to sneak in.
This type of TVI, which is characterized by
the interference appearing on all TV chan-
nels, is always the fault of the TV receiver.

Just for kicks you can fiddle with the TV
set’s fine tuning control to see if you can
tune out the TVI. Sometimes this works.
However, if this fails (and if I know your
luck, it will), you’ll have to use a little psy-
chology.

The task of de-TVI'ing receivers belongs
to the TV service industry. In other words.
if the TVI is definitely due to inadequate
IF rejection in the TV receiver you should
not, under any circumstances, offer or at-
tempt to correct it. Nor should you agree to
foot the bill for the set’s work by a techni-
cian. It is the sole responsibility of the TV
set owner to maintain his equipment so as
to provide him with satisfactory service.
You can, however, suggest a TV technician
for the owner to call.

The TV service technician will probably
install a “high pass filter” in the TV set’s
antenna circuit. It works like the low pass
filter, only in the opposite direction; the

Electronics Illustrated
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TO
ANTENNA

Ll, L2 EACH 30 TURNS NO.30 ENAM.,
CENTER TAPPED, ON (/8
FORM~SEE TEXT
Circuit of a simple, cheap high pass filter to
be installed at TV set's tuner input terminals.

high pass filter will permit only signals on
TV frequencies to pass while rejecting un-
wanted lower frequency signals. In order
to be fully effective this filter should not
be installed at the antenna terminals on the
rear of the TV set, but wired directly across
the set’s tuner input. It might be worth-
while for you to keep one of these gim-
micks around your CB station so that you
can take it over to your neighbor’s place
to prove, by demonstration, that the cor-
rective measures are on his shoulders and
not yours. For demonstration purposes, the
filter can be hooked to the receiver’s an-
tenna terminals. Tell him what you have
hooked up but don’t sell him your filter. Let
the service technician do the work, so that
if the picture tube blows in two years no-
body can blame your tinkering.

An inexpensive high pass filter may be
constructed from the diagram. (The same
unit is manufactured by Regency as their
Model HP-45. It sells for less than a dollar
from most electronics supply houses.)

To make this unit (which was originally
described in General Electric’'s “Ham
News”) all you need is a piece of insulating
board (bakelite, lucite, anything!) 1x1%
inches in size, five 4-40 screws (%" or
even smaller), four solder lugs, two 12
mmf capacitors, a few feet of #30 enamel
wire, and something for %” coil forms—
say a couple of old 2-megohm resistors.
Drill screw holes near each corner—a
quarter inch from the edges—of the board,
and one in the exact center. Fit the holes
with brass screws—use nuts, of course—
putting soldering lugs under each corner
screw. Solder your capacitors to the screw
heads according to the diagram and photo.

Take two pieces, each 15” long, of the
#30 wire. Fold each in half and scrape off
half an inch of enamel at each fold. Taking
each wire, solder the stripped sides to-
gether and bend up at a right angle. From
the bend, measure off 633”, cut, and tin
about ¥%” at each end. Each coil is wound
on one of your %” forms, starting from one

February, 1961

end of each wire. Now you have two cen-
ter-tapped coils, about 30 turns each. Sol-
der the ends of the coils to the corner
screws and the center taps to the middle
screw, and voila! you have a high-pass fil-
er.

Another solution (if your CB antenna
and the TV antenna are near each other)
is to lower the TV antenna until it is below
the radiating section of the CB antenna. It
might also help to change the TV set’s
lead-in from 300 ohm twin-lead to coaxial
cable.

Closely akin to TVI is “P-I1"—CB inter-
ference on phonographs and radio output
sections. The cure is a 100,000 ohm resistor
in series with the grid of the unit’s first
audio amplifier tube. Let the complainant
have a service shop install it.

One final word, before you go through
the whole bother with the filters and the
explanations. You might do well to go over
to your neighbor’s house and take a gan-
der at the interference on the receiver in
question. Possibly it isn’t even being
caused by your station. It might be motors,
a taxicab, a police car, diathermy, indus-
trial equipment, appliances, a ham, auto
ignition, another CB’er, another TV set’s
oscillator, or even a dying tube within the
guy’s own TV set—especially if he gets in-
terference when you’re not on the air! &

' Imermedjale State Study.

The “intérmediate state” between
superconductivity and normal conduc-
tivity is being studied by a new tech-
nique developed at the General Electric
Research Laboratory, Schenectady, N.
Y. A combination of optical and mag-
netic methods enables scientists and en-
gineers to see, directly and literally, the
condition of materials in the “interme-
diate state.”” In this state some of the
material is superconductive while some
is normally conductive—some has abso-
lutely no electrical resistance while
some has normal resistance. The way
materials pass through the “intermedi-
ate state,” or fall into it because of
strong magnetic fields, depends on im-
purities and metallurgical treatment.
Since superconductive materials are ex-
pected to find heavy use in computers,
missile and space guidance systems, etc.,
this state is of great importance to the
designer as well as to the scientist. &
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LAFAYETTE

1 Diode

e Listening

TRANSISTOR PORTABLE CITIZENS B

Transmits & Receives Up to 10 Miles
Under Favorable Conditions

Uses Inexpensive Penlight Batteries
Telescoping Antenna — 3 #t. 9 in.
Complete with Earphone For Private

Supplied With Attractive Leather Carrying
Case & Crystais For Channel 19

AND

“WALKIE-TALKIE”

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

49-50 %fv?n Two for 96.50

Pocket Size — 636" x 34" x 154"
Fully Transistorized — 9 Transistors plus

Constructed with the care and precision of a fine ’
watch. This new transceiver combines a portable
transmitter and superheterodyne receiver designed
for short range communication in the 27 mc Cit-
izens Band. Advanced circuitry and design utii-
izes 9 transistors plus 1 diode to achleve a range
of from 1.5 miles to 10 miles depending upon
conditions. Low input power of 100 MW permits
operation without FCC license or permit. Easy-
to-use-speaker serves as microphone, controls
Include push-to-talk switch and on-off volume
control. Housed in sturdy aluminum case. Supplied
with 8 miniature peniight batteries, earphone and
attractive leather case with shouider strap.

LAFAYETTE

NOT A KIT' compLeteLY wireD!

Foolproof Dependable Relay
Switching

14 Tube Performance, plus 3
Diodes

4 Crystai-Controlled Transmit
Positions

4 Crystal-Controlled Receive
Positions Plus Tuneable
Receiver over all 23 channels
“S" Meter With Switch To
Measure Signal Strength and To
Check on wattage Input to Final

® Dependable Push-to-Talk Ce-

ramic Microphone & Relay

Adjustable Squelch Control
Highly Effective Automatic
Series Gate Noise Limiter

HE-20 DELUXE CITIZENS BAND TANSEiVER

5.00 ——

Down

o 99.50

¢ llluminated Dial

® Built-In 12 Voit Power Supply
For Mobile Use

e Comes Complete with Matched
Crystals for Channel 8

The sensitivity and selectivity of this new transceiver equals that of the finest units
available. Two or more of these transceivers will serve as an effective Communica-
tion system over a distance of up to 20 miles, depending upon terraln and antenna
helght. Tunable Superheterodyne receiver section covers all 32 assigned channels
with a sensitivity of 1 microvolt and provides for 4 crystal controlled receiving
channels. 5-watt crystal-controlled transmitter operates on any 4 of 23 channels.
Complete with rugged push-to-talk ceramic mlke. Special bracket-handle allows
;nstallastion'ln any location and any position. Size 12x5x8%”D. with 115V AC/12V DC
ower Supply.

LAFAYETTE HE-15A CITIZENS BAND TRANSCEIVER

Not Superregenerative but SUPERHET!
THE GREATEST VALUE in The CITIZENS BAND FIELD

K<

165-08 LIBERTY AVENUE

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER
A EAY E'T'TXE
r A DI O
JAMAICA 33. N. Y.

Completely 5.00

Wired ) 57-50 Down

® 5-Prong Microphone Jack for Easy
Relay Addition

o Complete with Transmitting Crystal
for Channel 9

@ 5 Crystai-Controlled Transmitting
Positions

@ Superheterodyne Tuneable Receiver
Over Full 23 Channels

® 4 Dual Function Tubes, 2 Singie 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
o Effective Full-Wave Variable Noise HE-16 Power Supply fo

Limiter 2 volts ... Net 10.95
® RF Jack on Front Panel HE-18 Power Supply fo
® High Output Crystal Microphone Volts ... Net 10.95

PLAINFIELO, N. 3.
139 W. 2nd Street

PARAMUS, N. ).
182 Route 17

NEW YORK 13, N.Y.
100 6th Avenue

BRONX 58, N.Y.
542 E. Fordham Rd.

BOSTON 10, MASS.
110 Federal Street

NEWARK 2, N.)J.

24 Central Avenue
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HI-FI KITS

WL NIRRT

=
SO-WATT STEREO AMPLIFIER

ENGINEERING:

Created with the ~on-tecnical builder
in mind There's much more “un in
assembling your cwn kit ., . end #'s
sa easy.

DESIGN:

Each kit has the fise pro- e STEREO

fessional - looking touch - ; > 4 PREAMPLIFIER ... 3350
Styled 1o blend with every . FAY

decor. ] -. = ’ " .ég)l. i MWW 2 )n Y W'-mj e

VALUE:

You con‘? get bette unite Lo 3 . | ¢ DION]‘}Y'BACK 3

ot these meney - soving

prices. s e f GUARAL\'WP:

QUALITY: . = .
Top performance due te Lafayette Kits are éx-

high quality portz and = clustve prodectz o¢ Laf-
engineering, ayette Electroaics.

&= Fach Lafayeste Kit
must meet or ecceed
= its publishec spedijica-
tions, or youxr roney is

refunded in “ulll. g

AN 0 PN 00000 m,z}?

I
KT-236A 36-WATT
STEREO AMPLIFIER...59.50

<7-270 70-WATT
BASIC STEREC
AMPLIFIER ... 89.5C

KT-550 100-WATS .
BASIC STEREO AMPLIFIER,..134.50

Ali Lafayette Kits are Available on the Easy Pzy Plan.
All Lafayette Kits Made in U.5.A.
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Sun-Powered Life Saver

Continved from page 82

“instructed” to monitor ski trails, indicate
a pleasure boat’s position or read gauges
of distant, unattended industrial processes.

@ Installed along ski slopes, solar trans-
mitters promise to turn electronic Saint
Bernards, cutting rescue operations by
hours.

® Rangers in our National Parks and
Forests see the wireless, sun-run trans-
mitters as low-cost lifeguards in America’s
most rugged wilderness country.

@® As silent sentinels at hundreds of
isolated emergency landing fields, the
transmitters would bail a downed pilot out
of his predicament . . . even though storms
had cut telephone communications.

@ A single $300 solar-transmitter, set in
an oil company’s isolated tank farm, can
pick up trouble signals from pumps and
motors, warn_ engineers at distant field
offices.

@® But it’s along our turnpikes, toll
roads and freeways where the sun-system
bids to save your life and mine . . . and
without the costly necessity of overhead
wires or buried cables essential to tele-
phone call-boxes. Engineers figure it costs
about $8000 a mile to install a freeway
with emergency telephones. By contrast,
eight solar-transmitters (sited a quarter
mile apart each side of the turnpike) can
be installed for less than $3000 a mile.

A storm-caused power failure could not
put the solar system out of action.

Grins an engineer for Hoffman Elec-
tronics, “the only major ‘power’ failure
that would affect them . . . would be if the
sun burnt out.”

The transmitters—frequency shift mod-
ulated—put out about 1 watt. Although
the FCC hasn’t yet assigned a system fre-
quency, prototypes are tesing on 72-76
megacycles.

As many as 1000 transmitters can beam
emergency-coded signals (each containing
25 data “bits”) to a single narrow-band re-
ceiver (typical: a modified standard 14-
tube FM receiver). In highway nets, the
receiver feeds a solid-state digital decoder
which both prints the message (on tape)
and displays it visually on a monitor board.

The five silicon solar cells—mounted
atop a 20-ft. coaxial antenna to keep them
from the reach of vandals—are the same
type Hoffman supplies for U. S. space satel-
lites (thus the name, “safety satellite”).

The power for a single 1.5 second emer-
gency message is generated by about five
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minutes of sunlight. During solar re-
charging, a transmitter’s six nickel cad-
mium batteries are in parallel. For sending,
batteries are switched in series, five of them
powering the transistorized power supply,
the other energizing tube filaments and
supplying keyer voltage.

A transmitter’s printed code circuit can
be quick-changed to send almost any mes-
sage. Industrial engineers, for example,
may want pressure readings one day, tem-
perature data the next. To get it, they
merely plug into the circuit a small button
called a “code plug.”

Substituting Code Plug X for Plug Y
might, for instance, “instruct” the trans-
mitter to monitor only process tempera-
tures where, previously, it had watch-
dogged flow rates and pressures.

Plugs make appropriate connections in
pre-printed circuits. Dozens of different
message circuits may be pre-printed on a
transmitter’s code board.

Says one process engineer, whose com-
pany plans shortly to install “safety satel-
lites” at a remote tank farm, “substitute
circuitry data plugs . . . and you change
the whole pattern of data . . . without
changing a single wire or calling in an ex-
pert to ‘program’ the device.”

So far-spanning a monitor system car-
ries a modest price tag: about $300 for the
solar-powered transmitter, another $250-
$275 for the FM receiver. More complex
decoding and display consoles, however,
can up the monitor station tab to $3000.
This is not expensive for industrial or pub-
lic installations. @»

Solar Modules

‘‘Solar Modules,” containing five
shingled, plastic-encased silicon solar
cells, are announced by the Semicon-
ductor Division of Hoffman Electronics
Corp. They can be used separately or
arranged in series, parallel, or series-
parallel combinations to meet particular
output requirements. Tabs at each end
of the plastic case carry terminals and
battery polarity markings. Type H5B
provides 32 ma. at two volts (64 milli-
watts) and Type H5C supplies 42 ma.
at two volts (84 mw) in sunlight at an
illumination level of 100 mw per square
centimeter. They can also be %used in
“electric eye” applications in artificial
light. Prices: H5B, $16.00; H5C, $22.40.
Hoffman Electronics Corp., 3761 South
Hill St., Los Angeles, Calif. &

Electronics Illustrated
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Brain Surgery by Ultrasonics

Continued from page 57

scopes. He throws a master switch, sending
the amplifiers’ output energy down several
shielded cables inside the mechanical arm
to energize the four “microphones” touch-
ing the patient’s head.

But the “microphones” are actually ul-
trasonic transducers, ‘“loudspeakers” of a
sort. Instead of changing sound waves into
electrical energy, they do just the oppo-
site. They begin to vibrate and emit ultra-
high frequency waves.

Except for the hum of the electronic
equipment and the slow, steady breathing
of patient, the room is quiet. The “sound”
waves flooding the room have frequencies
up to a million vibrations per second
(1000 kc), far above our range of hearing.

Each transducer sends a separate beam
of ultrasonic waves into the patient’s brain.
As EI's readers know, ultrasonic waves
can be focused like light waves. Special
acoustical lenses, mounted at the end of
each transducer, focus the beams upon a
single point.

Deep within the patient’s brain, the can-
cerous cells begin to vibrate as they are
bombarded by the ultrasonic waves. The
vibration produces heat which kills the
diseased cells.

In a matter of seconds, an automatic
timer shuts off the electronic equipment.
One of the most delicate surgical opera-
tions has been performed without even
scratching the patient’s skin!

The credit for the development of the
equipment which makes electronic brain
surgery possible goes to a remarkable re-
search team of two brothers at the Bio-
physical Research Laboratory in the
University of Illinois College of Engineer-
ing.

Professors Frank and William Fry are
members of a new breed of electrical engi-
neers who are busy applying some of the
latest developments in electronics to the
advancement of medical science.

Instead of the conventional scalpel, as
old as surgery itself, they envisioned an in-
visible scalpel—a narrow, powerful beam
of ultrasonic waves penetrating the brain
and destroying diseased cells. They knew
that such an electronic scalpel would be
able to probe many regions of the human
brain formerly forbidden to surgeons—
perhaps saving countless lives.

At first glance it appeared to be an im-
possible feat. If they kept the energy at a
“safe” level, the energy waves would harm-
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lessly pass through the brain without dam-
aging either diseased or healthy tissue. If
they applied a much stronger beam of
waves, it would destroy almost every cell
through which it passed.

In other words, a beam sufficiently pow-
erful to do some good would “bore” a tun-
nel of destruction right through the brain.
The solution was to use two or more weak
beams that met right at the target. No
single beam would be powerful enough to
do any damage, yet when they met their
combined energy would destroy every-
thing in the target area. However, ordi-
nary mechanical controls weren’t accurate
enough to make the scheme work.

The answer, of course, was in electronics.
Not only could precision electronic controls
accurately aim the ultrasonic beams, they
could also measure their intensity and time
the exposure. A surgeon using the equip-
ment by itself would be operating blind.
Electronic eyes and hands, however, enable
him to enter the deepest part of the brain.

Now came the hard part of the project.
The Frys had to teach surgeons how to
operate with electronic controls. Once
brain tissue is destroyed, it is gone forever.
Only a brain surgeon is prepared to accept
the responsibility for the use of the equip-
ment in an actual operation. The electronic
technician can only make sure the sur-
geon’s tool won’t fail him at a critical mo-
ment.

Years of animal experimentation had to
be performed before the Frys were con-
vinced their equipment was reliable and
safe. Then came the big day. For the first
time in medical history, a completely elec-
tronic operation was to be performed. The
patient was a man suffering from Parkin-
son’s disease, an ailment in which a nerve
center of the brain is attacked, causing the
person to tremble constantly. The ultra-
sonic beams passed through the patient’s
brain and for the first time in years his
hands stopped shaking. Frank and William
Fry then and there received their reward
for almost ten years of hard work.

Although .the University of Iowa Hos-
pital is the first institution to perform elec-
tronic surgery on a routine basis, the
University of Chicago, MIT, and the Bur-
den Neurological Institute in England are
but a few of the other places where scien-
tists are experimenting with this unusual
application of electronics. In the near
future, electronic operations may be per-
formed on other parts of the body. Elec-
tronic surgery spells new hope for
sufferers from many diseases—including
patients for whom little or nothing could
be done only a few years ago s
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THERE'S A NEW HEATH KIT FOR
EVERYONE IN THE FAMILY!

PORTABLE 4-TRACK STEREO TAPE RECORDER KIT

The whole family will be brought together for delight-
ful hours of home tape recording in 4-track stereo!
And you’ll enjoy the treasures of prerecorded tapes in
sparkling, life-like stereo! T'wo speeds (3% " and 715"
per second). Controls for complete command of tone
and stereo-balance. Can even be used as a “hi-fi”’ cen-
ter to power and control tuners and record players.
Stereo speaker wings are detachable. Preassembled
tape mechanism and cabinet. 9}4* H x 224" W x
14" D. 49 1bs.

Model AD-40...$18 dn., $16 mo. ..... ..$179.95

fits space & dollar budgets

NOW ONLY

HEATH

ALL 31

HEATHKIT
for do-lt-yourself
hobbylsts

2.
HEATHKIT
factory-built,
ready to use

3.
HEATHKIT
learn-by-doing
Scilence Series
for youngsters

fun for
the whole
family !

COMPLETE STEREO-PHONO CONSOLE— WIRED OR KIT

HEATH COMPANY / Benton Harbor, Michigan
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Less than 3’ long and end-table height, yet its 6 speakers
assure life-like stereo sound! The 4-speed automatic stereo/
mono record changer with diamond and sapphire styli has a
special anti-skate device to protect your records. Concentric
volume and separate dual bass and treble tone controls are
easily reached on the front. The cabinet has a solid walnut
frame and walnut veneer front panel with matching ‘“wood-
grained”’ sliding top. Whether you buy in ready-to-play or
kit form, the cabinet is factory assembled and finished; to
build the kit just wire the amplifier and install the changer
and speakers. 313" L x 172" W x 2634 " H. 70 lbs.

Model GD-31 (kit)...$13dn.,$11 mo.. . ............$129.95
Model GDW-31 (wired).. .$15dn., $13 mo.. ... ... .. $149.95

HEATHKIT l PAgsrnom
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top value in

ORDERING
i - INSTRUCTIONS
portable stereo! HEATHKIT ST . Fill out the order blank be-
low. include charges for par-
ORDER DIRECT BY MAIL cel post according to weights
OR SEE YOUR shown. Express orders ship-
HEATHKIT DEALER ped delivery charges collect.

AllL prices F.O.B. Benton
Harbor, Mich. A 20% deposit
is required on all C.0.D.
orders. Prices subiect to
HEATH COMPANY change without notice.

Benton Harbor 39, Michigan
I Please send the following HEATHKITS:

I ITEM MODEL NO. PRICE
STEREO / MONO PORTABLE PHONOGRAPH KIT I
From Jazz to Classics, the younger set will have stereo l
wherever they go! Plays either stereo or mono records - —=
with equal brilliance and fidelity. Top quality 4-speed | Ship via ( ) Parcel Post ( ) Express ( ) COD ( ) Best Way
automatic changer with turnover diamond and sap- ( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG
phire stereo cartridge. Detachable stereo speaker wing. l o -—
Complete tone and stereo balance controls. Record
changer and cabinet are factory-assembled . . . just l Addose o ——— |
wire the amplifier and install components. 156* W x City — ————————Zone—State.. —
18" D x 8% " H. 28 1bs. Oealer and export prices slightly higher.

o I oas s S G e’ NN alh G G S

Model GD-10...87dn., $7Tmo............... $69.95

FREE CATALOG!

Send today for your copy of
the 1961 Heathkit catalog
by the purch in d with our easy-t detstand describing over 200 do-it-yourself

Instruction manual, must meet our published specHications and factory-built items in hi-fi,

for performance or your purchase price will be cheerfully
refunded. & ham radio, test, marine

and general fields.

MONEY BACK GUARANTEE

HeathC ¥ d llyguaranteesthateach Heathkit®
product, whether assembled by our factory or assembled

HI-F1 RATED 50-WATT DELUXE STEREO AMPLIFIER

For finest stereo, two 25 watt channels jam-packed with
extras: mixed-channel center speaker output; ‘‘function
selector”’ for any mode of mono or stereo operation; *“‘stereo
reverse”; ‘‘balance’ and “‘separation” controls; ganged vol-
ume controls; and separate concentric bass and treble tone
controls. 5%” H x 16%° W x 13}2” D. 31 1bs.

Model AA-100 (kit)...$8.50 dn., $8 mo............$84.94
Model AAW-100 (wired)...$14.50 dn.. $13 mo.... $144.95

HEATHKIT BASIC RADIO COURSE.

Here's a new 2-part series in basic radio for youngsters and
adults! “Basic Radio —Part 1,” available now, teaches radio
theory in everyday language, common analogies, and no diffi-
cult mathematics. Actual experiments are performed with radio
parts supplied which result in a genuine regenerative radio
receiver. “Part II” of the series, which will be ready March 1,
advances your knowledge of radio theory and supplies addi-
tional parts to extend your Part 1 receiver to a 2-band super-
heterodyne circuit.

Model EK-2A, “Part1”,81bs.. . ... ............oo0e $19.95

“WALKIE-TALKIE” CITIZENS BAND TRANSCEIVER

Mom, Dad and the kids will go wild over this fun-to-use,
yet highly practical and dependable set. No license re-
quired . . . anyone can use this 2-way radio! Operates
up to a mile between units . . . more with regular Citi-
zen's Band stations. It’s ideal for hunting, fishing, boat-
ing, around home . . . most anywhere you need 2-way
communications. Features 4-transistor circuit; fixed-
tuned super-regenerative receiver and crystal-controlled
transmitter. 6%5° x 3% " x 2%". Less battery. 3 lbs.

2-way radio
for everyone!

Model GW-30 (kit)...$3.30 dn., $5mo.........$32.95
Model GW W-30 (wired) $5.10 dn.. $5 mo.......$50.95
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Courier Satellite

Continued from page 30

a system of circular polarization.

By polarizing the command signals from
the ground circularly, the satellite always
receives a signal, regardless of its orienta-
tion or the Faraday Effect shifts. In addi-
tion, by receiving the Courier’s transmitted
energy at the ground station on complex
antennas polarized in many planes, and
combining their energy in phase before
feeding it into the receiver, the satellite
signals are recorded without interruption.

Apart from the many other remarkable
electronic “firsts” achieved by Project
Courier, this system of circular polariza-
tion for transmission and reception stands
by itself as a feat of radio engineering. For
even though the Faraday Effect decreases
as frequencies are raised, the effect is still
noticeable through the VHF channels. Only
above about 2,000 megacycles does it be-
come negligibly small. The reason for this
is that higher frequencies have greater en-
ergy and smaller wavelengths. They can
more easily penetrate the spaces between
molecular and atomic particles of the at-
mospheric gases.

On the other hand, microwaves, as
everyone knows, are normally a line-of-
sight proposition. They do not follow the
Earth’s curvature, and are not reflected by
atmospheric layers. They behave like
visible light: solid objects “shadow” them,
and they cannot be detected “below the
horizon.”

Microwave communications are more
dependable and freer from atmospheric in-
terference than all other kinds of radio
communication. The big problem is in
overcoming their line-of-sight-limitation.
Courier solves that. In the process it has
also solved many other formidable prob-
lems inherent in communications via space.

An outstanding example is the self-suffi-
ciency of Courier. It has a power source of
almost 20,000 solar cells. Its control cir-
cuitry rejects any command or query not
properly coded. In other words, it cannot
be jammed, either accidentally by interfer-
ence or consciously by a potential enemy.
Through “redundant” components, it “car-
ries spare parts” for repairing itself.

The specially developed equipment
aboard Courier for storing information can
handle three and a half million data “bits”
per minute. (Bit is jargon for an informa-
tion element.)

Courier -B can also be used for “real
time” transmission: the simultaneous re-
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ception and retransmission of messages or
facsimile images between any ground sta-
tions visible to the satellite.

This last-described achievement proves
the feasibility of instantaneous worldwide
communications, including television. In
fact, Courier is “merely an experiment.” It
is part of a much more advanced program
now being worked out by the Department
of Defense and the Army’s Signal Research
and Development Laboratory, at Fort
Monmouth, New Jersey. The total program
is called Project Advent. Its aim is to place
three Courier-type satellites in “station-
ary” orbits about the Earth before the end
of this decade.

If three such satellites could be accu-
rately spaced around the world in an orbit
22,500 miles above the Equator they would,
remain always above the same spot on the
Earth, and every square inch of the globe
would be in sight of one or another of them.
(They would seem stationary because, at
that distance, it would take them 24 hours
to circle the planet—which is turning on
its axis at the same rate.)

The present Courier, in its 600- to 750~
mile orbit, can handle three and a half mil-
lion words daily. This is nearly equivalent
to the wordage handled by America’s com-
bined major news services. It includes
what is carried by all transcontinental main
news trunks, financial, sports, and special-
purpose wires, regional and state loops and
the ocean cables plus the radioteleprinter
circuits of all foreign bureaus.

Imagine the savings in time, money and
accuracy if the news alone were instanta-
neously transmitted from one part of the
world to another via Advent’s three orbit-
ing active-repeater stations high above the
Equator. The cost of maintaining millions
of miles of cables would be eliminated.
Costly breakdowns and delays because of
electrical storms would be unknown.

Yet this is only one aspect of Project
Advent. There are many others. The most
important, naturally, is global military
communications to maintain the security of
the free world. There is also the fact that
telephone communications could be ex-
tended to the most remote regions on
Earth. What a benefit this would be to sci-
entific expeditions! (It might also be a
curse—Editor.) It would certainly help to
stimulate the settling and exploitation of
remote places rich in natural resources.

For the success of the even more am-
bitious Project Advent, the rocket is also
already available—the Martin-built Titan
ICBM. It only remains for the electronics
researchers to design and “prove out” their
equipment. They are working on it now e

Electronics Illustrated
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To The Moon

Continued from page 33

to the probe will originate from there.

Power for all equipment is provided by
solar cells on the vehicle’s “paddle
wheels.” These convert about 8 per cent of
the energy striking them into electricity,
which is stored in batteries to keep the
supply even and constant in spite of the
spinning of the probe and of passes
through the Moon’s shadow. The minimum
lifetime of the system is one year.

A remarkably simple and clever tem-
perature control system keeps Pioneer’s
internal temperature from swinging to the
wild extremes caused by space conditions.
Past space probes have used patterns of
light and dark paint or finishing to reflect
and absorb solar energy in the right pro-
portions. The fixed pattern treatment
doesn’t work very well. Pioneer VI uses
propeller-like shutters to vary the propor-
tions of light and dark areas as needed.
Each propeller is shaped like a Maltese
cross and partly covers a circle divided into
alternating white and black areas—two in-
terwoven Maltese crosses. Each one is
turned by its own temperature sensor, a
bimetallic spring that bends in one direc-
tion when heated, in another direction
when cooled. Each sensor tends to keep
itself at a ‘“comfortable” temperature by
turning the propeller vanes to cover and
expose more or less white or black finish.

Pioneer VI's space guidance system is
one of its most interesting and important
features. For the first time in history, a
lunar probe has its own control rockets.
Pioneer has two. By command from Earth,
either nozzle can be fired to speed up or
slow down the hurtling ball, and give it
the right speed for “falling” into an orbit
around the Moon. (Alternatives: swing-
ing past the Moon because of too great a
speed, or crashing on the Moon, Lunik II
style, because of too little speed.) The deci-
sion to make the firing depends on Pio-
neer’s position and speed at certain critical
moments. Position is determined by the
bearing of the tracking antennas plus
knowledge of Pioneer’s speed.

Pioneer’s speed is measured by a Dop-
pler system. The Doppler Effect is famous,
and not hard to understand: the frequency
of any kind of radiation from a moving ob-
ject seems to shift. The favorite example
given is the locomotive bell on a train pass-
ing a railroad station platform. Its pitch
rises as the moving bell approaches a lis-
tener on the platform, drops abruptly as it
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passes and moves away. This is because the
speed of sound in air is constant, at any
given moment, and approaching sound
waves crowd together, receding waves
spread apart. The same is true of radio
waves. The speed of electromagnetic (radio
or light) waves in space is a constant 186,-
300 miles per second, no matter how fast or
slowly their source is moving. For a trans-
mitter in a lunar probe moving away from
the Earth, each individual wave will be
“spread” a little farther in space from the
one emitted before it. Since the speed of all
the waves is constant, the probe’s radio
waves will arrive at Earth spread out in
time as well as in space. Thus their fre-
quency will have shifted to a lower value.
Measuring the shift accurately measures
the speed; speed times time gives distance.

Interestingly, Pioneer VI carries no tele-
vision or film equipment, unlike our earlier
Moon probe designs or Lunik I, which took
pictures of “the back of the Moon.” This
will infuriate some people: those who feel
we must show the world that we can do
whatever the Russians do. The furious ¢nes
probably number most of the people who
felt we didn’t need space-exploration pro-
grams at all, until after Russia launched
her first two Sputniks. Since we can cer-
tainly build TV satellites (we originated
them) and can put a satellite into lunar
orbit, there is no question whether we can
put a TV satellite into orbit about the
Moon.

The most useful satellite ever launched
has turned out to be Vanguard I, the
8-pound “grapefruit” satellite that went up
two years ago, our second successful
launching. It is still “beeping,” as it may for
a century, and it may stay up for a thou-
sand years. It is still being observed closzly.
More has been learned from this one sim-
ple “bird” than from all the thirty-odd
satellites we and the Soviet Union have
launched put together. Pioneer VI will
likewise circle the Moon for centuries,
since there is no atmosphere to hinder it.
When men are building bases on the Mcon,
Pioneer VI will still be giving them valua-
ble information.

History will probably credit the United
States with the “invention” of space science
provided we stick to our policy of putting
up scientifically useful spacecraft, rather
than striving for propaganda feats to im-
press the ignorant. Crashing Lunik II on
the Moon was sensational, but was simply
like shooting a man. Orbiting a satellite
around the Moon is more like shooting a
cigarette out of a man’s mouth, and then
requiring the bullet to circle his head end-
lessly and report on his reactions. ,@7
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Tape Recorder Doctor

Continued from page 59

“consulting room,” where he earns up-
wards of $15,000 a year—and he has
never lost a patient.

The average tape recorder needs an
electronic examination about every 18
to 24 months (average overhaul costs
$20-$30) . And there simply aren’t mag-
netic specialists enough to handle all the
patients. Last year, for example, some
500,000 tape machines were sold, their
value pegged at $80,000,000. Yet back
in 1954, when home tape units first hit
the market in quantity, not more than
100,000 were produced. At first, their
owners generally turned them over to
any handy electronic repairman.

But as tape machines grew more
complex and higher in fidelity, more
specialized and complex became their
electronic ailments. Increasingly, re-
corder owners, private citizens and cor-
porations alike seek out the specialist
like Stan Hatfield, whose Hatfield Elec-
tronics, in Los Angeles, makes a year-
round business of magnetic recorder
repair. Also in need of the specialist are
the several score recorder makers who
must provide service-after-sales for
their customers.

Admittedly, a few tape makers field
their own service staffs. Such self-serv-
icing applies mainly to dictating tape
machines (the office-common variety).
Most other makers look to independent
electronic servicemen.

“Latch onto a few service warranty
deals, where you backstop a tape
maker’s 90-day to 1l-year warranty,”
says Stan, “and you'll find yourself tape-
deep in work.” One reason this is true is
that local retailers refer their customers
to you for service.

Hatfield’s shop, typically, is warranty
headquarters for the German-made
Grundigs and for Geloso, the Italian re-
corder maker. Even though upwards of
50 percent of Stan’s annual repair gross
stems from these two companies, he’s
set-up to cure any recorder ailment.

Essential to the tape recorder special-
ist’s kit are a phalanx of machine tools:
a lathe (preferably the 10-inch variety
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for turning parts) ; a hydraulic press for
holing through chassis; and motorized
bench saws for customizing consoles.
(For a vocal studio, Stan recently
wrapped up a $4000 custom job, includ-
ing installation of a Presto stereo re-
corder.)

Though Stan picks up some choice
custom jobs, it's day-to-day repairs that
build his bank account. Hatfield pegs
his labor at $6.50 an hour and may bill
a customer $26-$30 for the 4-hours it
takes to overhaul a precision recorder.
_He also pockets profits from parts—any-
where from 30-40 percent of their retail
price.

Audio accessories not only add to his
take, but pay his overhead (about $150
monthly, which includes the $75 rent he
pays for about 550 square feet of shop
space) .

“When it comes to audio accessories,”
explains Stan, “I stock the works—
everything, you might say, except tape
recorders themselves.” Microphones—
both crystal and dynamic—cost cus-
tomers $8 to $30, about 40 percent of it
profit. The more than 30 varieties of re-
corder cables in his stock bins sell for
$1-$6 apiece, and some of the more com-
plex go higher.

Biggest profits, though, come from
magnetic tapes, both unrecorded reels
(1200-feet are priced at $3.50, 33 per-
cent of it profit) and the burgeoning
“albums”’~—the tops in recorded music,
which cost listeners anywhere from
$3.95 to $11.95 (and return Stan a third
of their list price as profit) .

How do you turn tapes to profit? Hat-
field turned tape recorder specialist
after a few years as a radio-TV repair-
man. As a kid he liked to tinker with
circuits, and he kept on tinkering
through his hitch with the Air Corps
during WWII. Out of service, he set up
a radio-TV repair shop, and gradually
turned to tape recorders.

Hatfield Electronics opened for tape
recorder servicing in 1956, backed by a
few thousand dollars (most of it in-
vested in test gear and spare parts, in-
cluding precision resistors, capacitors,
and 500,000 assorted items of hard-
ware, from terminal tie points to tube
sockets) . -§
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CHOOSE YOUR JOB TRAINING-THEN

Exciting work—if you can get it. To land a job as a
Telephone Lineman, you need training. The kind of
training you get thraugh the Army Choose-it-Your-
self System.

If you qualify (by passing aptitude and physical
exams), this system lets you chcose your job train-
ing before you enlist

On-the-job or in school, Army training is practical.

You learn by doing, and it helps you move ahead
fast in the Army.

)}
CHOOSE-IT-YOURSELF (’ ‘ VOCATIONAL TRAINING SYSTEM ;fﬂ_‘-
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EARN BY DOING

You can choose from many different kinds of job
training. Telephone Maintenance is one possi-
bility. Theres also Motor Mechanics, Electronics,
Missiles, Military Police, Aircraft Maintenance—
to name a few. Ask your Army recruiter to show
you a complete tist.

Can you qualify for the job training you want? it's
easy enough to find out.

Before enlistment. Without obligation.

 ARMY

pr—
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Olson Radio Catalogs

ANOTHER OLSON BARGAIN!

S TRANSISTOR

-©-RADIO

"% With Battery, Earphone & Case

216"

108

FOR ONE FULL YEAR

% 8 Different Issues
% All Bargain Packed

FREE One Year Subscription to

OLSON RADIO'S Fantastic Bargoin

Packed Catalog—Unheard of LOW,

LOW WHOLESALE PRICES on Brand
Name Speakers, Changers, Tubes, Tools, Hi-Fi's, Stereo
Amps, Tuners and other Bargains.

No. RA-373
2 for
$32.00

6 transistors and germa-
nium diode in powerful
superheterodyne circuit.
Features; push-pull audio
output, tunes standard
broadcast band. Built-in
PM speaker, personal ear-
phone jack, and finest im-
ported leather carrying
. case. Size 2-2/3” W x 4:1/9”
 H x 1-1/4” D. Styles may
vary slightly.

9 VOLT RECHARGEABLE BATTERY & CHARGER

%0 Recharges battery overnite $269

® Plays 12-15 hours No. BA-74

Fill in coupon below for your FREE one year sub-—
scription to Olson's Bargain Packed Catalog. To
order above merchandise, simply check quantity
desired and send remittance along with coupon.
{Include enough for postage or parcel post ship-
ment. Send $2.00 deposit for C.0.D. orders.)

[[] FREE OLSON CATALOGS FOR ONE YEAR
[] No. RA-373 Radio @ $16.88 [] 2 for $32

[J No. BA-74 Battery & Charger @ $2.69

NAME

ADDRESS_

ClYaas &

OLSON RADIO

CORPORATION

416 S. Forge St., Akron 8, Ohio

— JONE. STATE __ __

The Multi-Strobe

Continued from page 48

tion, permanent single-control calibra-
tion may be applied to R4. This is done
with the help of a cardboard strobe disc
used for checking record turntable
speeds. Using a turntable whose speed
is exactly 78 rpm, illuminate the disc
with the strobe light flashing at its maxi-
mum rate. Now back off R4 until the 78
rpm ring becomes stationary and mark
the scale either 60 cps or 3600 rpm. Con-
tinuing counterclockwise very slowly, a
number of other settings will be found
for which the ring appears to stop rotat-
ing. In order, these are:

78 rpm Ring Flash Repetition Rate

Stopping Point cps rpm
1 60 3600

2 40 2400

3 30 1800

4 24 1440

5 20 1200

7 15 900

9 12 720

11 10 600

6, 8, 10 no calibration
Testing

With V1 only in its socket, SW1 closed,
SW2 open, potentiometers R2 and R4
fully counterclockwise. Measurements
taken with 20,000 ohm/volt meter be-
tween indicated points and chassis.

V2 Pin #3 500 volts DC
socket Pin #5 0 volts
Pin #6,8 495 volts DC
with SW3
undepressed
3.5 volts DC
with SW3

depressed
4-prong flash

tube socket

(V3) Pin #1 500 volts
Pin #2 500 volts
Pin #3 0 volts

Caution: The 80 mf capacitor C1 retains
a very healthy charge. While PL1 re-
mains lit, keep your hands out of the
circuit! Cl1 may be discharged by
short-circuiting C2 (not C1) with an in-
sulated screwdriver after power is re-
moved. SW2 must be open (set to
Strobe) during the shorting process _@

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

Hot New Prospecting Tool

Continued from page 43

generate audible clicks in earphones.
Power source: two 7Y%-volt batteries.

An ideal space-age metal, beryllium
slows neutron bombardment, weighs one-
third less than aluminum and is nearly
twice as strong. Moreover, its melting
point—2,350°F—is twice that of aluminum.

It has some drawbacks. The metal is the
cause of an obscure disease, tuberculosis-
like in its effects, called berylliosis. It was
recognized only a decade or so ago after
workers in X-ray tube and fluorescent-
lamp factories had come down with it. The
metal is no longer used in fluorescent
lights but a common form of the X-ray
tube uses a beryllium target. Electrons
from the filament bombard the target and
cause it to emit gamma or X rays, the way
gravel hitting a piece of sheet metal will
cause it to emit sound. Properly handled,
beryllium is safe to work and its strong,
light alloys, with their resistance to high
temperatures, are finding more and more
uses.

Nobody expects a beryllium rush—not,
at least, by .?mateur prospectors. The

Berylometer's cost is high and the Atomic
Energy Commission must issue you a li-
cense to operate the highly radioactive tool.
Also, the radioactive source must be re-
placed about every four months, whether
the Berylometer is used or not. Cost of a
replacement capsule: about $120.

Berylometers may be seen in many areas
because known deposits of the different
kinds of ore are distributed throughout the
country. The best-known, pegmatite, is a
form of granite (containing beryl crystals)
found in cracks and fissures of other rocks
in fourteen states. Non-pegmatite and non-
beryl deposits are found in seven of these
as well as five more. About 8000 tons of ore
were used in the United States in 1959, but
only about 300 tons were mined in this
country. A beryllium “rush” currently is
on in Utah’s Topaz county.

If you are interested in prospecting and
are able to ante up the high cost of the
equipment (and can get a partner to help
you carry it around) your state university’s
geology department, or your state bureau
of mines, can locate the prospecting areas
for you. The Berylometer is manufactured
by the Isotope Specialties Co., a division of
the Nuclear Corporation of America, 170
W. Providencia, Burbank, California. %

Coupn for Your

Receive giant Electronics Buying Guide and all new issues
for a year! See newest and best in electronics at money-
saving prices! Over 100,000 items for “'pro” or amateur.

full year's subscription to
Radio Shack’s Famous

Electronics Catalogs

STEREO
CODE PRACTICE SET [AMPLIFIER L

complete with key, only

Realistic 2-speed
TAPE RECORDER

MORE VALUES!
o Hi-Fi ¢ Ham Radio

e Test Equipment © Tapes

buzzer only S|.19 $9.95

MAIL COUPON TODAY!
j RADIO SHACK CORP. Dept. 6188

549.50 |730 Commonwealth Ave., Boston 17, Mussuchusensi

Without obligation, please send me FREE and POSTPAID, your latest 1

® Kits & Parts® Sports Goods

l giant Efectronics Catolog plus every new issue for one full year.

RADIO SHACK core. 1 :
730 Commonwealth Ave., Boston 17, Mass, § :::rg;fice ]

I-:r City. _Zone State. ——
PSR s e ety ep—" g
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QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE KEY e

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in 14

minutes or less ... for sockets, plugs,
controls, meters, panel lights, etc.
Easy to use . . . simply turn _

with wrench. Many sizes

Dollars from Discs

Continued from page 79

“Sound,” says 29-year-old Al Gotts-
chalk, “makes nothing but dollars and
sense.”

And it can make as much for you.

The Gottschalks’ Electro-Vox, at the
hub of things audio in Los Angeles, figures
that, with all turntables spinning, it can
gross upwards of $450 daily. Electro-Vox’s
annual take from sound: about $100,000.

Recently, for example, the Gottschalks
contracted to supply 3000 discs of a high
school’s spring sing. Working from tapes
supplied by the school, they cut a master
disc, dispatched it to a local record presser
who turned out the production run. The
school paid 35 cents apiece for the 8-inch,
33%5 rpm disc which cost the Gottschalks
18 cents. Profit from so routine a job: $510.

Just as routine was another recent as-
signment: monitor a half-hour radio
speech and put the 30 minutes on record.
The Gottschalks billed the client $12.50 for
taping the broadcast, another $9 for groov-

ing it into a 12-inch, 33% rpm disc.
This simple assignment required an
Ampexr 350 tape recorder (cost: about

and models. Write for literature.

GREEN[EE TO0L C_O. 191_5ﬂ1mbia Ave.. Rockford. illinois ) e
DO IT™T YOURSELF

Now you can Build Your Own

Nest Egg. Enier Cavalier’'s

$50,000 Double JackpotCon-

~ test and win cash prizes.
< N ‘~§ We've done most of the.work for you—all you
X\ A have to do is to complete a crossword

Y.y puzzle. We give you full definitions, and
A% many of the letters are already filled in.
g It’s fun to do. You'll find the complete plans
on how to build your nest egg by winning the
$30,000 Firsi Prize, or the
$20,000 Second Frize
in Cavalier's Double Jackpot Contest plus information on

how to be eligible for cash bonuses—in the February
Cavalier Magazine on sale Dec. 29

Electronics Illustrated
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o

$1450), a dubbing table (price-tagged
$500-up) and a disc recording machine
(priced from $1000 up, depending on the
model, and whether you purchase it new or
used).

Actually, however, many a local sound
man grubstakes his audio career with only
a few thousand dollars. Rather than ex-
pensive Ampex units he substitutes low-
cost. but serviceable home-type tape ma-
chines. He shop-fabs his own dubbing table
—builds his own turntable, amplifiers and
audio-mixing console.

He doesn’t necessarily invest in a disc
recorder. Instead, he sends his tapes to any
of a dozen grooving companies (located in
as many cities) who will make up records
in any size and quantity . . . and rush them
back to him air mail parcel post. Such
speedy and professional service comes
modestly priced: an average of 16 cents
each for 100 pressings of a 7-inch vinyl 45
rpm record, about $1.35 per copy if the
record is fancied up with a special printed
label and jacket.

“A photographer,” says one expert,
“doesn’t have to process his own negatives
... nor does the sound man need to process
his own tapes.”

Regardless of how you do it, essentially
you'll be concerned with only four essen-
tial audio processes: dubbing tapes to tape,
discs to discs, tape to discs and discs to tape.

Why not, you may wonder, a strictly
specialized career—dedicated solely to
tape?

The reason: client preference varies. A
corporate sales manager, typically, may
well spiel his pep-talk to a tape recorder.
But for distribution to his 100 salesmen
scattered around the country, he needs
records (since few salesmen can scrounge
up a tape machine for the playback).

On the other hand, a local ad agency
(paying you $15-$22.50 an hour for studio
time), may prefer tapes—since tapes are
more easily edited. Having taped a spot
announcement, the agency may ask you
to edit it, re-record it on fresh tape . . .
and ship the works off to a local broadcast-
ing station (which, as most, is equipped to
handle tapes). Your fee for the works—
studio time, editing and re-recording—
may run $50-$100 for what, on the air,
spans only 60 seconds.

Long-play profits? They’re considerable
—for the fellow who wants to earn a sound

dollar. @

See Electroplating in March El

February, 1961

FINE ENOUGH

to cut a human hair

STURDY ENOUGH

to cut 12-gauge copper wire

Cpecinlliy Designed
CHAN pEL |

No. 748 Long-reach
End Cutter

Here's the answer to your hard-to-cet-
at wire cutting jobs . . . the CHAN-
NELLOCK Long-Reach End Cutter.
Gets into tight places you can't reach
with any other cutter. Especially handy
for electrical, radio, TV, Hi-Fi and
electronics work. Precision-honed, spe-
cially hardened cutting edges. Long,
blue-plastic coated handles. Top quality
potished forged steel. Ask your tool
supplier for a CHANNELLOCK No.
748 End Cutter. If he doesn’t have
one, ask him to order it for you.

f d
i B Write for Catalog of

— Complete Line of Pliers

CHAMPION DeARMENT TOOL COMPANY

Meadvilte, Pennsylvania
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i.e. copy

ELECTRONICS

Your advertisement can reach th
(Check or M.O. please)
i for the Mdy
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word
Name of state (New Jersey), name of city (New York)

issue must be in our office

abbreviations as 35MM, 8x10, D.C., A.C.

ILLUSTRATED

is- maii-buying audience for only 35¢ per word . . . payable in advance
. minimum 10 words. Closing dates are the 20th of 3rd preceding month
by February 20th,

Mail to ELECTRONICS

count: Zone number free. Figure one word:
i sets of characters as in key (14-D); also

SAVE MONEY ¢ ORDER BY MAIL

e o « FOR SALE

BUY GOVERNMENT Surplus: Electronics;

Test Equipment; Oscilloscopes; Trans-
ceivers; Radiotelephones; Jeeps; Boats;
Aircrafts; Misc.—Individuals can now buy
direct from Govt.—Send for: "U. S.
Depot Directory & Procedure' $1.25, To:
Brody Surplus, Box 425-EL, Nanuet, New
York.

FREE! GIANT wholesale catalog on elec-

tronics, Hi-Fi, transistor, scientific,
hobby, optics, photographic, house-
wares, jewelry, tools, novelties, toys.
Write: Lektron, 241B Everett Ave.,

Chelsea 50, Mass.

EXCELLENT BUYS on Tubes and equip-

ment alf listed in the "Green Sheet."
Send .25¢ for your copy today. Cash paid
for unused tubes. Write. Barry Electronics
S$rp., 512 Broadway, Dept. El, NYC |2,

TAPE RECORDERS, Hi-Fi components,
Sleep Loarnin% Equipment, tapes. Un-
usual values. Free catalog. Dressner
69-02 Z 174 St., Flushing 65, N. Y,
RENT STEREO Tapes—over |500 different
—all major labels — free catalog.
Stereo-Parti, 811-AY Centinela Ave., In-
glewood 3, California.

e + o BUSINESS OPPORTUNITIES

GROW MUSHROOMS. Caellar, shed and

outdoors. Spare, full time, year round,
We pay $4.50 Ib, dried. We have 29,000
customers, Free Book. Mushrooms, Dept.
315, 2954 Admiral Way, Seattle, Wash.
YENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., Dept. 33, 715
Ensor St., Baitimore 2, Md.

» o ¢+ EMPLOYMENT OPPORTUNITIES

ELECTRONIC SURPRISE Package! 5

pounds assorted parts. $25.00 value.
Only $2.98. KPJ Sales, Box [252-F, Studio
City, California,

s o o PRINTING, MULTIGRAPHING,
MIMEOGRAPHING

QUALITY PRINTING: Economically

Priced: Embossed Business Cards $3.95
per 1000. Catalog on request: Edward
Printing Service, 7430 Selwick Dr., Parma
29, Ohio.

PRINTING - ADVERYISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. ''Ralco’-El, Box L,
Boston 9, Mass.

o o o HI-Fi

HI-FI FROM Japan. Finest imported

tuners, amplifiers, recorders, etc. Free
catalog. KPJ Sales, Box 1252-F, Studio
City, California.

CARDS: — WPE-QSL-GAG, business.

Photo, rubber stamps. Labels, station-
ery. Samples Dime. Riesland, Del Mar
California.

o » » TAPE RECORDERS

LEARN WHILE Asleep with your re-
corder, phonograph or amazing new
"'Electronic Educator'' endless fape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.
NEW CONCEPT of self-hypnosis teaches
you quickly, easily. New tape! New rec-
ord! Free literature. McKinley-Smith Co.,
gella.;. T-3, Box 3038, San Bernardino,
alir.

112

RECORDERS. Free
125-G

COMPONENTS,
Wholesale Catalogue. Carston,
East 88, NYC 28.

e o » RADIO & TV

FREE! 1961 CATALOGS for newest, best

electronic bargains available. Stereo,
hi-fi, ham radio, 1000 other items. Alco
Electronics, Lawrence 4, Mass.
TRANSISTOR EXPERIMENYS, |5 One-

tube distance plans, catalog—25¢. Lab-
oratories, 1131-K Valota, Rer?v;od City,
California. el
DIAGRAMS FOR Repairing Radios, Tele-

vision $2.00. Give make, model.
Diagram Service, Box 672El, Hartford |,
Conn.

e o ¢« EDUCATION & INSTRUCTION

ENGINEERING EDUCATION for the

Space Age. Northrop Institute of Tech-
nology is a privately endowed, nonprofit
college of engineering offering a com-
plete Bachelor of Science Degree Pro-
gram and Two-Yeor accredited technical
institute curricula. Students from 50
states, many foreign countries. Outstand-
ingly successful graduates employed in
aeronautics, electronics, and space tech-
nology. Write today for catalog—no ob-
ligation. Northrop Institute of
Technology, 1116 West Arbor Vitae
Street, Inglewood |, California.

e o o MISCELLANEOUS

INTERCEPT CONVERSATIONS 100 yards

away, completely assembled parabolic
mic. $15.95 postpaid. Also, other inter-
esting devices, information sent free.
D'Imperio, P. O. Box 4281, Philadelphia
44, Pa.

"MAN'S MOST useful tool,'"" wooden 10"
slide rule with detailed instructions $1.00.
Tanjo, Box 505, Marion, Indiana.

s o » PERSONAL

LOANS BY Mail. $50 to $600 for any pur-
pose. Confidential. 2 years to repay.
Write for free loan application.
American Loan Plan, City National Bldg.,
Dept. Ei-115], Omaha 2, Nebraska.

LOANS ENTIRELY By Mail—$600 Or Less.

Repay in 24 monthly payments. Write:
Budget Finance Co., Dept. AL-11, 114 S.
17, Omaha 2, Nebr.

s ¢ o STAMPS & COINS

FREE $1.00 CHOICE U. S. or Foreign,
from first selection. Handling 10¢.

Presque Isle Stamp Co., Box 3083, Erie

Pa.

o o o DETECTIVES

DETECTIVES—WORK Home—Travel. Ex-

perience unnecessary. Detective Par-
ticulars free. Write, Wagner, B.125 West
86th, New York 24.

Electronics Illustrated

www americanradiohistorv. com


www.americanradiohistory.com

Confinued from page 61 Carefully planned to give any boy
, gr girl ti}rlle fun and extcs:tecmenlt o;
g iscovering science fac an lea
can be used to make contact with Ql.s g e
base and emitter pins. The speaker is For Junior High School and beyond:

1 1,77 MOLECULE AND CRYSTAL MODELS
mounted on the board Wlth /2 StandOﬁ:S' KIT—Rods nn:l balls to make atomic mod-

Microphone bUtton CM Shou}‘d be gl:oclx‘)h'l‘sodi;&c“%nsz—a ......$2.50 Postpaid

. o 4 £ NUMBER RYSTEMS ABACUS-—-Makes a dramatic exhibit demon-
ered Wlth about 6 Of lead to pemlt strating number systems other than the decimal system—

143 s Stock N0, 705334 EBy & jbso-ai- s e =g e a5t - aues $4.25 Postpaid
Shlftlng ltS placement' If a telephone' s(;:L T:;STING KIT-—Basis for many fascinating experiments re-
type microphone button is used, the con- | & k&G his da $2.00 Postpaid

nections may be soldered directly to the | TOPOLOGY Al the ingredients for s project on 4 color man prob-

NEW! SCIENCE FAIR PROJECT KITS

= Stock INo! 70:353-EB| 7- - o f aaciras D s | « b Al ivev aiv $6.00 Postpaid
contaCt rlngs. C’B;'I'!iI\\Li GROWING KIT—Grow breathtaking display of large
After the wiring is checked, connect | §idne o356 es ... ... $9.50 Fostpaid

a milliammeter in series with the bat- For Ages 8 thru Jr. High School:

MAGNETISM KIT-—Based on magnetism demonstrations developed
tery. Current flow should be under 1 ma. | b unssco el
WX o Stock No. 70,325-EB ... ......cviviimmnninniiaannn $3.75 Postpaid
Close the key and position the micro- coLOR "Egm%mgn POLARIZATIONShow''ihe " besutitul color
: effects i i A ¥ €1
phone button near the speaker. Violent | g, "ded bY passing polarized feht fhrough tratspsren

3 . Stoek No. 70,350-EB .............ccieeiminiinnnnes $2.00 Fostpald

aud10 feedback w111 result and the cur- O‘PTICAL ILLUS}()N KI’I‘—l—Hiagrams. lenses, mirrors, etc. for p:o-
B ducin, any t 3

rent should rise to between 200 and 300 | Stock “No. 70,352-E8 -1 $3.00 Postpaid

ma Considerable variation should be Order by Stock No.—Send Check or M.O. Satisfaction or Money Back!

expected here as the current will be de- wite FREE GIANT CATALOG-EB

pendent on the battery voltage and i GECOS) o D Lriliet

Complete line of Astronomical Telescope parts and

characteristics of Ql and CM. By Shlft- assembied Telescopes, Also huge selection of lenses,

prisms, war surplus optical instruments, parts and

accessorics, Telescopes, microscopes, binoculars, in-
lng the pOSlthIl Of CM’ a Vamatlon Of frared sniperscopes, science experiment items, math

tone and volume will be noted. ' s CAT AT
The proper placement of the micro- EDMUND SCIENTIFIC CO.
phone button is far simpler to accom- ] BARRINGTON, NEW IERSEY

plish than describe. With the particular
microphone button used, it was most
convenient to mount the button under
the speaker. Both resonance fo the
desired frequency and reduction of feed-
back to the required level was accom-
plished by gluing a plastic poker chip to
the face of the button. Other simple
expedients may be used, dependent on
the individual layout, characteristics of
the microphone and speaker, and the
frequency desired.

No volume control was used in the
unit described since lowering the bat-
tery voltage from 6 to 3 volts results in a
considerable drop in output level.

This unit may also be used as a con-
ventional audio amplifier. Jack J1 is
installed as shown. To use as an am-
plifier, open the key and plug in a car-
bon microphone. The use of a long
microphone cord is required to avoid
undesired audio feedback.

All in all, this is a very worthwhile
project, either for the novice who is in-
terested in learning the code or for the
old timer who desires some experience
with transistor circuitry. —&

Did you have to resolder
because of cold joints?

Sold only by Radie Parts Distributors.
MULTICORE SALES DIVISION BRITISH INDUSTRIES CORP.. Poct Wasbingtos, . Y.
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A REAL SCIENCE COURSE

Developed with World Famaus

- SOUTHWEST RESEARCH INSTITUTE

The 8 manuals are expertly written,
clearly illustrated, excitingly different.
NO EXPERIENCE NECESSARY
Yau can camplete every project and
GAIN A VALUABLE SCIENCE BACK-
GROUND that will ENRICH YOUR LIFE
__glti could SHAPE YOUR FUTUREI

oy
5 3

Anclyzing Glowing Gases
with the SPECTROSCOPE

Trouble Shooting with
the SIGNAL TRACER

~

A VALUABLE SCIENCE LAB
Containing Parts by
RCA, MALLORY, PYRAMID,
STACKPOLE, TRIM and
other reliable manufacturers,
Retail Value of Ports Alone is

over FIFTY DOLLARS

MEMBERS ARE
ENTHUSIASTIC!

You ore doing © wondertul job.

Your course is very enjoyable ond
educational for all ages. | would

not sell mine for twice the price. Jamestown, New York

Francis Pitcher

T Wy tor crime

PHOTOMICROGRAPH of o Fiy's Wing
made with Microscope and Photo Lab
{Actuol Size 5/ diameter)

1 wish | could provide ecch of my Physics
wudents with all of your enjoyoble kits.

Allen T, Ayers, Physics Dept.
Jomestown High School

~\\M

e

“HERICEY

El

Sensational LOW COST

SCIENCE LAB
NOW over 110 fasc ating

|
S\
ATOMIC ENERGY

cts with

COMPLETE LABGRATORY COMES IN & KITS, ONE A MONTH...
suppLies ALL vHe eouipment ror ALL tHE FotLowine.

ELECTRICAL EXP!IIM;NTE
Educationol Tun with y

Tronulormer, Golvanometer. Rheo-

RADIO RECEIVER
Thiea Tube Short Wove (80 Meter) and
Stondard Broadcost Recsiver, Sensitive

Mat, Reloy, Vot 5
Sldge, ond othar electric squipment.

PHOTOELECTRIC EYE
Photoslectric Cell, Exciter lomp —
and Electronke Reloy. Everything you
nead to control motors, betls, alorms,
and do other light beom experiments.

;%DE PRACTICE SET
tignal Ocillator, Key ond Flasher
..the complets outtt to learn to

receive cnd transmit the Morse Code
<iathe first step 1o o Hom Llicense.

RADIO SERVICE EQUIPMENT

the ports to Bulld your own
Rodic Signol Trocer and o Probe
Light Continuity Tester. Both pisces
are Invalueble in rodio servicing.

PHOTOGRAPHY LAB
Complate dor rORm  SQUIPmMOR!:

Printer — Enlorger — Electronic Timer-

— Safe light — Developing Trays
and wpply of paper ond chemicals.

SPECTROSCOPE

o Cirewit uses ragulor 113
voit AC. Complelea with Heod Sei.

A sentitive cllbou-Eu".n micre

phone Ihal greatty amplifies wasus:
pected noise. Also odaploble fer
vie whh your rudio tronsmiMer.

STROBE LIGHY

P PP
Power Transfermer, Yocvum Tube
Reciifler and 20-20 mfd. Copaciter
Filter Clrealt. Coaverty home AC w0
the DC required for Elvcironic Circuits.

ELECTRONIC_EXPERIMENTS
Explors functions of vocvum tubes
and  other selecironic components.
Build an Blecironic Switch—Ampil-
far, ond other ezperimentol circuits.

BROADCASY TRA

A voriable pulie neon tomp.
“Preazes” molion of rapidty vibrat.
ing or rotating objects for close
wudy ond checking troquencies, EPM.

SOUND EXPERIMENTS

leboraiory demomtrotion of tound

waves, resononce and pitch. Includes
Yerioble Frequency Oscitator,
Sonceeter end. Rlpais Tonk.

SUIDE PROJECTOR
Takes [6mm ond I5mm sides, shorp
Tocusing, convectien tosled. G.E.
Projection lamp included. Ao od-
optable @1 o Projection Micrescope.

ATOMIC RADIATION EXPM.

Sends clear tronimissions of

code ond voite to nearby rodics
Con be vied with your microphons,
record  playst, or code escilloter.

TELESCOPE
A mounied oilroncmical Telescope.
High quality ground lenses snatie
you fo etamine detclls of e
moon's surfoce ond dislont objects.

MICROSCOPE
HNigh an w power, precl
ground lensos, Substoge Light
Polariser, Adoproble ter photomicrog:
sophy in connection with Photo iab.

ATOMIC CLOUD CHAMBER

Fouclnoting optical lastrvment veed
to identity ond anolyre substaaces
by obrerving the tpectrum of fheir
fleme. Spechum chorh ore included.

ULVRAVIOLET LAMP
Produce dozxiing color effects with
invisible “block light™'. Used )

‘A vodaty ol prejects using Spin-

Maviscope and sensitive Electroscope.
Sample sourcer of rodivactive Uro-
nivm Ore and Radium are included.

HEAT EXPERIMENTS
Study the Molecuiar Theory of heat

Soe iMuminoted Wocks of spesding
aucleor parficles emonoting from so-
diococtive Alpha soufce ond myster-
lous cosmic roys from outer ipace.

WEATHER STATION
Aneroid Borometer, Cup Anemomeler

viing 2 Th

3 foot Gas Th and speddal

ogy
and scionce. Ink, Crayon
and Tracer Powder ore imchvded.

ONLY

couron ONLY

SURPRISED!

ol showr
the effect of Melecuiar Mevement.

Your Satisfaction or Your Money Back...AND
you may cancel at any time without obligation.
These “no risk” assurances because we know you will be...

DELIGHTED! .

1 P BB BE  AMERICAN BASIC SCIENCE CLUB

501 E. Crockett, San Antonio 6, Texas

Start sending me A.B.5.C.’s ‘‘Science lab'’ in eight kits, one i

each month, f not satisfied on inspection of first kit | may
return it for immediate refund. [t choose the plan checked.)

{ )1 enclose $2.00 ond will pay $3.45 plus COD postage on

arrival of each kit. | may concel unshipped kits ot ony time.

{ ) 1 enclose $29.60, full payment, Poslage Paid, for oll 8 kits. |

l mcy cancel any time and get full refund on unshipped kits.

\EY
i NAME

AMAZED!

13 Friendship Dr,
Tivoli, New York

114

R EE! These 6 Auxiliary Textbooks
AMERICAN BASIC SCIENCE CLUB, Inc. Son Antonio, Texos

l STREEY
l ciy

IR S BB MAIL COUPON TODAY 2% WS i

that wiad
speed. Sling Piychromater, Humidity
Gosge, Clovd Speed indicolar,
Cloud Chorl and Weother Map.

L ALL e equipment ror ALL e aBOVE-only* 2O

sm$200mm m$345 FOR EACH KIT YOU RECEIVE

(ONE A MONTH FOR 8 MONTHS) FREE

SOLDERING

STATE.
E1.2

Electronics Illustrated

www. americanradiohistorv. com

ot o—
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HOME STUDY SCHOOL

RCA TRAINING CAN BE
THE SMARTEST INVEST-
MENT YOU EVER MAKE

With RCA Institutes Home Study training you set your own
pace in keeping with your own ability, finances and time. You
get prime quality equipment as a regular part of the course . . .
and you never have to take apart one piece to build another.
Perhaps most important, RCA’s liberal Pay-As-You-Learn Plan
is the most economical home study method because you pay
only for lessons as you order them . ..one study group at a
time! If you drop out at any time, for any recason, you do
not owe RCA one penny! No other obligations! No installment
payments required! Licensed by New York State Education
Department.

Choose YOUR FUTURE from this list of courses:

* Radio and Electronic Fundamentals (see reverse side)
* Television Servicing

* Color Television

* Electronics for Automation

* Transistors

BUSINESS REPLY MAIL

No Postage Stamp Necessary if mailoed in U. S.

Postage will be paid by —

RCA INSTITUTES, INC., Dept. EI-21
350 West Fourth Street
New York 14, N.Y,

wWwWwW americanradi

RESIDENT SCHOOLS

A I . ] A I 1
R )
[} ) [y
DS ANZE ' U
Course Qualifications E:E."s:
A Advanced Electronic | High School grad with Das 2 /a yis.
Technotogy (T-3) Algebra, Physics Eva. 6% yrs.
or Science
B T* and Generatl 2 yrs. High School, Dav 12 yrs.
Emctronics (V-7) with Algebra, Physics Eve. #/2 yrs.
or Science
C Radio & TV 2 yrs. High School, Da~ 9 mos.
Servicing (V-3) with Afgebra, Physics Eve. 2% yrs.
or Science
5] Transistors V-3 or equivelent Eve. 3 mos.
E Elzctronic 2 yrs. High School, Eve.
Deafting (V-9) with Algebra, Physics 3azic 1 yr.
or Science Ad=.: 2 yrs.
F Cclor TV V-3 or equivalent Dar 3 nos.
£ve. 3 mos.
G Audio-Hi Fidelity V-3 or equivalent Zve, 3 mos.
Vizeo Tape V-3 or equivalent Zve. 3 mos.
| Tezhnical V-3 or equivalent Zve. 3-18 mos.
W iting (V-10)
J Computer High School grad Jay 6 veeks
Pr:gramming Zve 24 weeks
3at 3( weeks
K Raiio Code (V-4) 8th Grade Ive a: desired
L Praparatory Math & | 1 yr. High Schoot Day 3 mos.
Phssics (P-0)
M Preparatory 1 yr. High School £ve. 3 mos.
Mz hematics (P-0A)

FIRST CLASS
PERMIT NO.

NEW YORK, N. Y.

10662

|

OonIstorv.com

S ——

RCA Institutes is one of the largest
techrical institutes in the United
States devoted exclusively to elee-

tronics. Co-educational Day and
Evening classes. Free Flacement
Service. Applications now being
accepted.

SEND FOR THIS
FREE ILLUSTRATED
BOOK TODAY

Fill in the other side
of the postage-free
card and check
Resident School.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W, 4th St.. New York
14, N. Y. » 610 S. Main St., Los An-
geles 14, Calif,

RCA
® WSTiTuTES

The Mast Trusted
Name in Electronics
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RCA training at home can be the
smartest investment you ever made

Look what
you get in
the Course in
Electronic
Fundamentals

15 KITS

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-
strate what you learn in
the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

Practical work with the very first
lesson! Pay-only-as-you-learn! No
long-term contracts to sign! No
monthly installment payments. Pay
only for one study group at a time
if and when you order it!

@

/

Stake out your future
in electronics now!

SEND FOR OUR
FREE HOME
STUDY CATALOG
TODAY!

Just fill out this card and drop it in
the mail—no postage needed.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W, 4th St.. New York
14. N. Y. » 610 S. Main St., Los An-
geles 14, Catif.

The Most Trusted
Name in Electronics

RTE
PramEat

Containing all the basic
principles
electronics
derstand 1orm.

Fascinating
THEORY
LESSONS

SERVICE
PRACTICES

—~

40 EXPERIMENT
LESSONS
r . UM
FUSBAMENTALY

o

Full of practical, time-sav-
ing and money-saving serv-
icing tips, bound into 20
books.

of radio and
in easy-to-un-

EXTRA COST-:--

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
4Y2" meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

SIGNAL
GENERATOR

A “‘must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-
mental frequencies for all
radio and TV work.

AM RecEIVER

Have the satisfaction of
building your own radio
receiver with this high-
quality 6-tube superhetero- |
dyne set. Big 5” speaker,
fine tone!

RCA INSTITUTES INC. Home Study School, Dept. E1-21

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N.Y.

Without obligation, rush me the FREE 64-page illustrated book describing your
electronic trainimg program (check one). No salesman will call.

Home Study (0 Los Angeles Resident School 0 New York Resident School O }

NAME i iricinse ittt o bt aeeeasa s bebaes esesssasasshesaesssnanss sbsammssessnssarasetsnsdedsassbontnaeanast
(Please Print)

Address ......... i o o e s s s i . s e i - L5

City oo, 8 SN e, 0. ... Syt oo Zone.......... State............... S

Veterans: Enter discharge date................. s e—

CANADIANS-—Take advantage of these same RCA courses at no additional cost.
No postage, no customs, no delay. Enclose this card in envelope and mail to:
RCA Victor Company, Ltd.,, 5581 Royalmount Ave., Montreal 9, Quebec.

www americanradiohistorv com v
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