Ilow To Get Surplus Electronics Bargams From Uncle:Sam!

EI.ECTRONICS ;;:
Il.l.l.l STRA ***** "=

n—:Aéumc MACHINES

tht They Mean To You
Machi\e-Taught Electronics
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COMPLETE PLANS FOR THESE
TRANSISTORIZED PROJECTS:

RF Signal Generator =3
All-Purpose Metal Detector
-~ Marine Band Converter
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1l Training Kits
tra Charge

s practical—based on
JING methods. Be-

-ated lessons designed |
for men without pre- ! .
e—you get special | ¥

give actual practice, | "-_
—the things you study.
0 keep without extra
sle, you get all parts,
icture tube, to build
1 vacuum tube volt-
are. Read course de-
4-PAGE CATALOG.
r today.

EPARE TIME

Fast Growing Field of Electromics
Needs More Trained Technicians

New developments are creating more and
more job opportunities for men with Elec-
tronics training, and these are better than av-
erage jobs. Take NRI training at home in
your spare time. Hold your present job waile
training. Prepare now for a brighter furure.

Added Income in Spare Time Starting Soon

Soon after enrolling we show you how to
earn extra money in spare time, repairing
sets. Many use this extra money to pay for
their NRI course, or buy things they nor-
mally couldn’t afford. Some have found
better paying jobs within a year. Others
have started their own businesses.

Train With the Leader — Get Started Fast

NRI is the oldest and largest school of its
kind. For 45 years, NRI has featured the
best training for beginners—for men with-
out previous experience. Mail postage-free
card for 64-page Catalog. Read success
stories. See equipment you get. Find out
about 60-day trial enrollment offer.

Convenient monthly terms. ACT NOW.

OLDEST & LARGEST HOME STUDY I RADIO.TW 3CHOOL

adio Enstitute

WASHINGTON 18, D.C., ESTABLISHED 1914

NRIT Graduates help build, 'mu!all
clectronic equipment for the
equipment used in offices, factones, the military. Other:
are inspectors, laboratory techmuans, etc., or work witt
the Government and Armed Forces.

opernte and service
&pace Age” we live in—

From Radio-TV Servicing and Brond(‘:astmg to missiles
NRI graduates share in the gigantic Electronics industry
Interesting jobs awalt\){ou in studios, on ships and planes

in your own Radio-T'V business. Mail coupon today.

NRI PREPARES YOU FOR JOBS LIKE THESE

Edectronic Technician ® Service Tecbmcum ®  Assistant Engineer
Camemmnn e Civil Service Speciclist e Computer Technician
e Deslgner o Field Teehnlcmn e Field Mainte-
nance Man OPhnt Parts Inspector ® Instrument Technician e Laboratory
‘I'echnician ¢ Radio Operator ¢ Tranamittec Engineer s Airlines ‘Fechnician
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‘“Zero-five-seven...you are
fifty feet above glide path...
increase your rate of descent...
you are now on course, on
glide path...over touchdown
point...take over visually
for landing
and
contact
tower.’’

YOU MAY HANDLE A SITUATION LIKE THIS...

If you measure up to the Aerospace Team

The man in command of this situation is an
Air Force Ground Control Approach Radar
Technician. And those “blips” on the glide
paths of his radar screen represent an aircraft
coming down blind through bad weather. This
is the kind of man whose dependable skill and
calm judgement make him a key member of
the Aerospace Team...he is the kind of man
who can meet the qualifications of the U. S.
Air Force.

Are you that man? Asa trained and ex-

US. AIR

perienced Air Force technician, you will have
an opportunity to build a career for yourself
in the Aerospace Age—the age of air and space
travel. Such a career offers you valuable train-
ing and education, steady advancement and an
assured furure.

If vou are the kind of young man who could
learn to handle situations of increasing respon-
sibilities, we of the Air Force would like to
talk to you. If you are interested, just clip
and mail this coupon.

FORCE

There's a place for tomorrow’s leaders on the Aerospace Team

e e | Sl W o _ 1, eaamE 1 —Es W ="
| PASTE COUPON ON POSTCARD AND MAIL TO:

| Airman Information, Dept. ME14,  Box 7608, Washington 4, D. C.

| Please send me more information on my opportunities in the U.S. Air Force. | am between the

} ages of 17-34 and reside in U.S.A. or possessions.

= Name

} Address

= City_ Zone. County. State

I ——— S —— S ———— S . T |

April, 1961
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Do you realize that FOUR HUNDRED MILLION appliances are
in use right now in American homes — and that these are in-
creasing by the millions every year? No wonder that men
who know how to service them properly are making $3 to
$5 an hour — in spare time or full time! FREE BOOK tells how
you can quickly and easily get into this profitable field.

TOP AND THINK for a minute
about your present job and fu-
ture. Are vou making enough
money? Are you happy in your
work? Can vou bank on a steady
income — in good times or bad?
Now you can have the answer to
these money and job worries, once
ang for all. Get in ‘“on the ground
fldor” of a booming industry —
servicing electrical appliances. The
coming of the auto created a multi-
million dollar service industry, the
auto repair business. Now it’s hap-
pening in the electrical appliance
field. But with this important dif-
ference: anybody with a few simple
tools can get started in it!

Why the Boom in Appliances

Means Money in Your Pocket

In addition to the 400 MILLION
appliances already in use, this year
alone will see sales of 76 million
new appliances! For example,
4,750,000 coffee makers. 2,000,000
room air conditioners, 1,425,000
clothes dryers. A nice income
awaits the man who can service

such appliances. That man can be
you! Even if you don’t know a volt
from an ampere now, you can soon
he making $3 to $5 an hour in your
spare time.

The NRI training in Servicing
Eleetrical Appliances tells you
everything you need to know. right
from the basic fundamentals about
electricity. And your training will
cost less than 20¢ a day.

Your Skill Always in Demand

—'"Set Up Shop’’ Anywhere

People need their appliances
fixed in good times or bad. Once
word gets around that vou are
trained to service them properly,
you'll have plenty of work.

You need only the few basic tools
that you may already have — and
an Appliance Tester which we pro-
vide at no extra charge. You can
work in a corner of your basement
or garage. If you like, you can open
up your own shop. And you can
save money by fixing your own ap-
pliances. Mail coupon for Free Book
telling how you can “cash in” on the
big opportunities open.

FREE BOOK and SAMPLE LESSON

Our 24-page Free Book tells about America’s
“Electrical Appliance Boom™ — how we train
you to “cash in” on it. Free Sample Lesson
shows how simple our instruction is — how it
can quickly prepare you for a profitable fa-
ture. Mail coupon to: National Radio Insti-
tute, Dept. KD1, Washington 9, D.C. (No
obligation —and no salesman will call on you.)

“In one month 1

which $510 was

farns $310 In
One Month's a Success
T SpareTime o .. taking your

course 1 have
opened up n small

.,\‘v,.“. repair shop. At

present I am op-

P Maore Than
i Doubled Cast
y r 4 of Course

‘*Had practically
nc knowledge of
repair work. Now
sm busy almost ali

clear. I work only erating the shop on a spare my spure time and day off,
part time. I do a lot of service time basis — but the way bust- with more and more work com-
calls on ranges, dryers, and ness is growing !t will be a Ing in. Have my shop in base-

other major applances.. The

very short time before I wili ment. 1 have more than

NRI course has been priceless devote my full time to the doubled amount training cost

to me. Ear! Reid, RFD 1
Thompson, Ohio

April, 1961

shop. . . Stinsom. 1506 m:
Poinsettie St., Lon.

' — John D. Pettis, 172 N.

€.
¢ Beach, Cal. Fuiton, Bradley, 1l

“Imagine Me Making *3 to *5
an Hour in My Spare Time...
Fixing Electric Appliances!” =

=~

1\..—-

EARN WHILE YOU LEARN with this

APPLIANCE TESTER

Yours_at no extra cHARGE

N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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 cireuits, poor
connections, etc. in a jiffy; find defects in house
wiring; measure electricity used by appliance; many
other uses.

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

NATIONAL RADIO INSTITUTE
Dept. KDY, Washington 9, D.C.

Tell me how 1 can ‘‘cash in” on the “Electrical Appli-
ance Boom.” 8end me your lilustrated 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. Aiso send me the FREE
SAMPLE LESSON, so I can see how clear and easy your
instructions are. 1 am particularly interested in:

[ Seare Time Earnings [] Business of My Own [] Better Job

I understand there is no obligation on my part: and
no salesman will call on me,

Lo ae Tk N e SNCR

Name. o co0o
(PLEASE PRINT PLAINLY)

Address.

City. .Zone,...State............
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@ PS To The FCC

I can’t help but smile at Mr. Hertz-
berg’s comments in your December
issue (An Open Letter to the FCC). If
the Citizens Band is such a mess, as he
puts it, why does he bother to acknowl-
edge the fact that he also is a CBer? He
forgets it was created for John Q. Public
as well as business. I, too, monitored CB
channels on vacation and found most
people afraid to acknowledge any trans-
missions. Is this fair? Give us a fair
shake, Mr. Hertzberg, and don’t knock
it unless you've tried it.

L. G. McFadden, 15W0308
Denver, Colo.
He has.

I disagree with you on one point. The
FCC made a big mistake allowing the
CB band to be used for things such as
taxis, auxiliary police, fire and civil de-
fense. These people can buy and get li-
censes for commercial equipment and
don’t have to put up with all the chat-
tering. I feel the amateurs are hurt be-
cause they lost the 11-meter band. We
limit our talks to five minutes and try
to obey the rules. We do talk about our
rigs but only when the air is clear. CB
should be for the people.

John DeFazio
Danbury, Conn.

Cheers for Robert Hertzberg. His let-
ter delighted me no end. A lot of confu-
sion exists among prospective hams,
who say, “What's this CB, anyway. I
hear ya don’t have to take a test or noth-
ing.” True, true. How sad that some
people decide to escape taking The Test
and use CB, saying it’s for a necessary
purpose, as a ham band. I do not favor
liquidation of the 1l-meter band but I
do want these jerks off.

Fred Henrikson, KN1PVR
Glastonbury, Conn.

F.C.C.

We made tapes of the “hams” on CB
and sent them to the district office of the
FCC. We learned that the FCC can do
nothing unless one of their engineers
hears the violations and he himself
makes the tape.

The engineer in charge of the Savan-
nah sub-office of the FCC then came to
Charleston and listened for himself. As
a result, he issued citations to five sta-
tions and I am glad to say we now have a

little peace and quiet.
C. L. Riecke, 6W0652
Charleston, S. C.

@® Those CB Transmitters

Your article on a pocket-size CB re-
ceiver (November '60 EI) aroused my
interest in whether a companion trans-
mitter or transceiver could be made in

Electronics Illustrated
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Tratn th Mew Copne Shop-Labs for
OPPORTUNITY

Instructor explaining operation and ftesting

This modern fire-proof building which is
of a large Mofor Generator.

occupied entirely by Coyne, houses the
NEW COYNE SHOP-LABS.

Instructor helping students check the wiring
and frace the circuits of television receivers.

TELEVISION-RADIO
ELECTRONICS

Here at COYNE you'’re
trained for Testing,
Trouble-Shooting and
Servicing on AM and FM
Radio, Auto Radio, Tele-
vision, Color TV, etc.
Thousands of COYNE
trained men in good jobs
or own well paying TV-
Radio businesses.

ELECTRICITY
ELECTRONICS

Big opportunities every-
where —city, town and
country, in Power Plant
Work, Motors, Industrial
Electronics, Armature
Winding, Home and Fac-
tory Wiring, Appliances,
Refrigeration, Mainte-
nance, Illumination, etc.

WE TRAIN YOU IN CHICAGO

Qur famous Practical-Technical method gives you practical
experience on a massive outlay of equipment —over a quarter
of a million dollars worth — plus necessary technical training
right here in the NEW COYNE Shop-Labs.

Training in Refrigeration and Electric Appliances can be included.

STARY NOW-—PAY LATER
Enroll now, pay most of tuition after
Graduation. Part time employment
help for students. Lifetime employ-
ment sarvice to Graduates. Starting
dates, every six weeks.

Training offered
to VETERANS and
NON-VETS alike

FOUNDED 1899
SCHOOL

B. W. COOKE, JR., President ®
ELECYRICAL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Parkway, CHICAGO, Dept. 41-8C
ELECTRICITY ¢ RADIO ¢ TELEVISION « REFRIGERATION  ELECTRONICS

April, 1961

OLDEST AND BEST
EQUIPPED SCHOOL OF ITS
KIND IN THE U.S.

Send Coupon or Write for
FREE BOOK i
“GUIDE to CAREERS” | BT
Whether you prefer 1 . “'_"'—'“:-h—-'-'-’..'.,.

Electricity—Television
— Radio or Combined
Electronit‘:is ’l‘raini:ﬁ > -
this beok describes if Eisern,c, :
training offered. TRRVSSN 40D

Information comes
by mail and no sales-
man will call.

To get Free Book and information, mail this
Coupon in envelope or Paste on Postal Card, or
write to address below.

1501 W. Congress Pkwy., Chicago 7, 111.

At no obligation to me send FREE book ‘Guide to

Careers’’ and detalls of all the training you offer.
I However, I am especlally interested in:

I [J HECTRKITY  [J TELEVISION (] BOTH FIELDS
INamek P — R
| Address s gl
| City_ ___ BSate

1 (I understand no Salesman will call.)
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fastest, easiest way
to learn math

BASIC MATHEMATICS

(A PICTURED-TEXT COURSE)
by Norman H. Crowhurst

New approach and pictorial technique makes
it easier than ever before possible to learn
all the math you need to get ahead.

This remarkable 4-volume course takes you in
easy stages from counting through algebra,
geometry, trigonometry to calculus so that you
will understand easily, quickly, all the math you
will need to get ahead—regardless of your pre-
vious education! It employs an exciting new tech-
nique wherein basic mathematics is presented as
one continuous development of mathematics. The
individual branches of mathematics are not
divided into separate and unrelated subjects.
Algebra, geometry, trigonometry, calculus are
interwoven at progressively rising levels in the
different volumes. Each volume reinforces your
understanding as you penetrate more deeply into
the subjects. Selected illustrations create clear
images of mathematical ideas formerly difficult
to understand or imagine through words alone.
NOW AVAILABLE VOLYUME |—FIRST STEP TOWARD MASTERY
OF MATHEMATICS — In Volume I you gain the self-
confidence you need to master mathematics! You
build a solid foundation in mathematics without
realizing that you are being introduced to
subjects usually considered dry and difficult-to-
master. You learn addition, subtraction, multi-
plication, division, taking of roots, decimals,
areas, angles, distance/time, rate of growth,
ratios, percentages, etc. All subjects follow one
another so easily that learning is ‘painless’.
Imagine a dedicated teacher sitting next to you
and very patiently and painstakingly explaining
step by step the processes of mathematics in each
subject area... This is Basic Mathematics.

WHY A KNOWLEDGE OF MATH SPEEDS YOUR PROGRESS IN
ELECTRONICS — No matter what your plans are in
electronics—mathematics plays a vital role. The
more math you know, the easier it is to learn
electronics. And, if you've set your sights on
being an advanced technician or an engineer,
you must have a firm foundation in mathematics
to achieve your goal. This course will speed you
towards your goal.

4 VOLUMES TAKE YOU FROM COUNTING TO CALCULUS —
VOL. I—Arithmetic as An Outgrowth of Learn-
ing to Count—(now available) #268-1, $3.90.
VOL. II— Introducing Algebra, Geometry,
Trigonometry, Calculus as Ways of Thinking in
Mathematics. (available May). VOL. I11—Devel-
oping Algebra, Geometry, Trigonometry, Calcu-
lus as Working Methods in Mathematics. (avail-
able in late 1961). VOL. IV—Developing Algebra,
Geometry, Trigonometry, Calculus as Analytical
Methods in Mathematics. (available in late 1961).

At book stores, parts distributors, or direct. Dept. Ei-4
No matter where you buy these books, we guarantee
satisfaction or your money back within $0-days.

g JOHN F. RIDER PUBLISHER INC.

116 west 14th Street, New York 11, N. Y.
“ Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ont
Export: Acme Code Company. Inc.. 630 9th Ave.,N.Y

EEEDRACGK

about the same size.
I am particularly interested because
I am a surveyor and my crews could find
good use for these little sets.
Robert Elliott
Cincinnati, Ohio
Pocket-size transceivers are available
commercially, Bob, but Uncle Sam does
not allow the hobbyist to build any CB
transmitter.

® How Many?

Since the number of transistors in
radios is on the increase, what is the
largest number a manufacturer can put
in a radio and still call it a radio?

William H. Anthony
Washington, D. C.
Well, W.H., it’s like this . . .

® Electronic Ignition

Last year you had an article about a
transistorized car ignition and said you
would publish instructions telling how
the do-it-yourselfer could make the con-
version. You haven’t. What gives?

Jerry Boles
Baywood Park, Calif.

Transistorized ignition gives us
trouble, that’s what gives, Jerry. There
are still design and circuit problems to
be solved. However, our engineers are
going to tackle them again, as soon as
they get out of the rest home. Just have
patience!

® That’s Good!

I wish to congratulate you on your
plans for worthwhile projects. I built the
two-tube AM-FM receiver (July 60
EI) and it works extremely well.

Carson Wiedeman
Dayton, Ohio
[Continued on page 8]

Electronics Illustrated
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PICK YOUR OWN
SUCCESS STORY

== THIS PAGE

These are the true stories of people who
seemed trapped in routine, low-pay shaky
jobs. Handicapped by lack of proper train-
ing, they couldn’t get the things they wanted
out of life—more money, a job they liked,
security and happiness.

They are a small sample of the thousands
of men and women—young and old—who
turn to 1. C. S. for help. Their will-to-learn
plus I. C. S. training have changed the course
of their lives.

: ATE you distvmaged‘ with yUm‘ﬁ‘l‘_‘rLﬁ*dL. U air

pay and feel you can’t improve yourself be-
cause of lack of specialized education? Well,
these men and women were in the same boat.
With I. C. S. training, one of these success

Wins $3000 contest—‘“"After my
I. C. S. courses I secured a new
position.” says Mr. Cecil Rhodes.
“My income has more than dou-
bled and I recently won a $3000
sales contest.”

o
p ..
“‘As a college graduate, | found 1.C.S.
very valuable.” Robert Lee took the
I. C. S. Course in_Advertising,. is
now Promotion Manager for a
large corporation. “I. C. S. got me
started on the way up,” he says.

From clerk to Assistant Estimator,
thanks to 1.C.S. **Any way you look
al it,” writes Mrs. Edna James,
“the time and money one spends
for I. C. S. Courses will be repaid
a thousandfold.”

W
4

-

From $152 to $395 a month—“1.C.S.
made my engineering work more
interesting,” Frank fhmhlik tells
us."'I wasaJr. Draftsman making
2152 a month. My Qrescnl income
is $395.25 a month.”

stories could be about you.

1. €. S. is the oldest and largest correspondence
school. 277 courses. Business, industrial, engineer-
ing, academic, high school. One for you. Direct, job-
related. Bedrock facts and theory plus practical
application. Complete lesson and answer service.
No skimping. Diploma to graduates.

3 FREE BOOKS—a 36-page pocket-size guide to ad-

vancement, a gold mine of tips on “How to Succeed.”

Also a big catalog outlining opportunities in your

field of interest and a sample I.C.S. lesson (Math.).

Accredited Membes,
National Home StudY Council

For Real Job Security—Get an 1. C. S. Diploma! 1. C.S., Scranton 15, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 92057C, SCRANTON 15, PENNA.

(tn Hawali, reply P.0. Box 418, Honoluu)

(Partial list of courses)
Without cost of obfigaticn, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

ARCHITECTURE AVIATION. [0 0il Field Technology O Electric Motor Repairman {0 Industrial Safety
and BUILDING [ Aero-Engineering Technology [ Pulp and Paper Making O Elec. Engr. Technician O Machine Shop Practice
CONSTRUCTION [ Aviation Engine Mech [ Elec. Light and Power O Mechanical Engineering
O Air Conditioning {0 Reading Aircratt Blueprints CiviL O Practical Electrician O Plumbing and Heating
O Architecture ENGINEERING O Practical Lineman O Professional Engineer
-~ O Arch. Drawing and BUSINESS 0 Civil Engineering 0 Professlonal Engineer 0 Quatity Control
' Designing {0 Accounting O Conslruction Engineering 3 Reading Shop Blueprints

HIGH SCHOOL
O Good English
O High School Diploma
O High School General

O Advertising

O Boakkeeping and Cost
Accounting

[ Business Administration

{1 Building Contractor

O Bullding Estimator

O Carpenter Builder

O Carpentry and Millwork

O Highway Engineering

O Professional Engineer (Civil)
O Reading Struc. Blueprints
O Sanitary Engineer

{0 Refrigeration and Air
Conditioning
[ Tool Design {1 Tool Making

€ ] . S. Coltege Prep. RADIO, TELEVISION
O Heating O Business Management O Sewage Plant Operator OH 2 H

0 Painting Contractor 0 Clerk Typist 0 Structural Engineering aﬁ."’f ';8 & Isc':'e““) O General Electronics Tech.

0O Plumbing O Creative Salesmanship [ Surveying and Mapping 0 High School Math O Industriai Electronics

[ High School Science
O Short Story Writing

LEADERSHIP

{0 Practical Radio-TV Eng'r'g
[ Radio-TV Servicing
O TV Technician

O Reading Arch. Blueprints O Managing a Small Business
O Professional Secretary
ART O Public Accounting

O Water Works Operator

DRAFTING
{0 Aircraft Drafting

0O Commercial Art O Purchasing Agent L . 0 Industrial Foremanship
0 Magazine Ius. O Real Estate S EfArcHiscturafiCiatine s 0O Industrial Supervision o Genera Paiad
0O Sign Painting and Design’g O Salesmanship O Drafting & Machine Design [ Personnel-Lador Relations
O Sketching and Painting o ;alcsmanshi‘p and B S:ﬁgfﬁ:: 2:‘;:'"'2; Drafting O Supervision STEAM and
anagemen

AUTOMOTIVE o Trafﬁg Management O Industrial Piping Drafting MECHANICAL o g::bsugil;n 'Emogm’esrﬁg
O Automobile O Mechanical Crafting and SHOP O Power Piant Engineer
O Avto Body Rebuilding CHEMICAL O Sheet Metal Drafting O Diesel Engines

0 Gas-Elec. Weidin, {0 Stationary Diesel Engr.

and Refinishing . I
{0 Heating and Air éondilloning O Stationary Steam Engines

O Analytical Chemistry
{0 Auto Engine Tuneup

[ Chemicai Engineering ELECTRICAL

O Auto Electrical Technician {3 Chem. Lab. Techaician O Electrical Appliance Servicing [0 tndustrial Engineering TEXTILE
O Diesel Engines, {0 Generat Chemistry O Electrical Engineering O Industrial nstrumentation O General
Name T Age. Home Address__ . -
Cily me——— Zone. State— Working Hours AM. loP.M —
. Canadian residents send coupon to international Correspondence Schools, Canadiam, Lid., Montreal,
Occupation. ——Canada. . . . Special iow monthly tuition rates to members of the U, S. Armed Forces.
April, 1961 7
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SSTETOHL AL K DTGINI A

Covers all causes
of practicully
every frouble vou
are likely to
called on to
meluding :

MISSING PICTURE—

SIZE AND CENTERING

A modern manual for fast,
“*symptomatic trouble analysis’ and
servicing of TV receivers

This isn't a “studv’’ book! From
beginning to end, this big manual is
designed for daily use at the bench
as a complete, easily understood guide
to practically any job on any TV
recener

Just turn to the Index. Look up the

TAKES THE trouble synllptoms E)_i‘hlblted I%‘Dt];leog\
you're working on. The HA K
GUESSWORK OF TV TROUBLES then tells you
OUT OF TV exactly what and where to check. Out-
lines time-saving short cuts. Explains

REPAIRS!

puzzling details. Eliminates guesswork
and useless testing. More than 150 test
pattern, wave form and circuit illus-
trations help explain things so clearly
you can hardly fail to understand.

LOOK! LISTEN!
Then Follow This Easy Guide!

Almost regardless of set make or

be

fix

BRIGHTNESS

TROUBLES— moxlel, this remarkable new 302-page
O e Handbook helps you track down TV
UL el trouhles from the symptoms they pro-
duce in the set itself—screen inter-

PICTURE mittently dark; bloommg ; abnormal

DISTORTION— contrast in spots; ‘‘snow’’; poor de-
tail; sync troubles; sound trouhles—
and all the many others. Then it ex-
plains how to make needed adjust-

ments or replacements.

UNSATISFACTORY
PICTURE DETAIL_

LINE OR BARS IN
PICTURE—

Designed for Use Right
at the Bench!

Printed in large type. Has sturdy,
varnished covers for ‘“on the job” use.
The TV TROUBLE INDEX heips
you find what you want in a jiffy.
Throughout, it’s the ideal glude for
beginners and experienced servicemen
alike! Try it for 10 days AT QUR
RISK. You be the judge!

SYNCHRONIZATION
TROUBLES—

TROUVBLES—
SOUND TROUBLES—

TELEVISION
NTERFERENCE, ETC.

Dept. PR- -41, HOLT, RINEHART and WINSTON, Inc. I
Technical Div., 38 3 Madison Ave.,
New York—17, N.

Send new 302-page HANDBOOK OF TV TI(OUHLFS for 10-day I
bhook,

FREE trial. If 1 declde to keep will then send you
$7.50 in full payment. If not, ! will retuln buok postpaid
and owe you nolhhu( SAVE: Send $7.50 witit order and we
pay postage. Same 10-day return privilege with money prnmpﬂy
refunded, I
Name ____ - = == = - - CEE — e - 3 l
Address

Zone, State

I Qity, Zone, State .. o o it mmemaecm oo I
OUTSIDE U,8.A,—Price $8.00 cas)l onl_l/ 1()-day/ rPtu'rn privilege.

8

EeEDRAGK

® He’s Got Problems

In your January issue you have a one-
transistor FM radio, which I built. The
radio works, except I only receive TV
channels 2, 4 and 5. Can you tell me how
I might correct this? If not, will you
publish the video circuit for a portable
TV? This sound without pictures is
crazy.

Paul T. Shomer
Brooklyn, N. Y.

The answer on the FM radio is easy,
Paul. Just spread the windings on L1.
And thanks for the TV suggestion.

® Where Is It?

The construction article on the There-
min in your January issue revived in-
terest in this wonderful instrument. I
would like to build it but can’t find the
electrolytic can capacitor C26. Where
can I get one?

Incidentally, as an ex-high school
physics teacher, I would like to con-
gratulate you on the excellent quality
of your articles explaining various
facets of electronics and electricity.

William H. Lyman
Norwood, N. Y.

Thanks for the compliment. Almost
any can-type electrolytic will do for C26.
Voltage rating can be from 350 to 450;
capacity of 20-50 mf per section is suit-
able.

® Obsolete Antenna

Your article GETTING ON THE AIR
(January 61 EI) was a job well done.
As usual, your magazine presented a
difficult topic and made it look easy.

We were surprised to see an obsolete
Kurman series 25 antenna pictured on
page 55. But we are pleased to announce
that a redesigned version is now on the
market. Thought you would like to
know about this.

Wallace Green
Kurman Electric Co.
Brooklyn, N. Y.

Sorry about the booboo and thanks for
letting us know. K3

Electronics Illustrated
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SUCCEED IN MANY HIGH-PAYING

JOBS LIKE THESE...

« TV-Radip Sales. Service and Reparr
~ Profitable Business of Your Qwn
« Communications Technician — F.C.C. Lice

nse

« Hi-Fi, Stereo & Sound Recording Specialist

« TV-Radwo Broadcasting Operator
« Technician in Computers & Missiles
- tlectronics Field Engineer

« Specialist in Microwaves & Servomechznisms

« Expert Trouble Shooter
+ All-Phase Master Technician

NATIONAL %M SCHOOLS

WORLD-wIDE TRAIKGING SINCL 1903
4000 $0. AGUEAOA ST., LOS ANGELES 37, CALIE, U. S A

Write Dept. RAY-3| 0>,

e

RESIDENT TRAINING AT LOS ANGELES
ish ‘o take your trelning in our
IR‘.:?:e:(“School at Los Angeles tho'
world's TV capitsl, start Now n? O:V
big. modern Shaps, Labs. and Radio: 4
Stidios. Here you work with lates
Electronic aquipment — pvdnsmn-'"y
installeg—finest. most cm’r'\plrle lia‘cpl‘ B
ffered by @ny schasl. !
:Iri.:nd?y i.p:smccum. Persansl lﬂeﬂ:lﬂq
Gradusta Employment Servize. Felp |'r;
finding hcme near school-—and  pai
time job while you learn.
T
WRITE FOR SPECIAL RESIDEN
SCHOOL CATALOG AND INDORNATION

N.T.S HOME TRAIHINS is
o C assroom Deve opex
e _at-Studio Planned
o Shop Tested
o Industry-Agproved
o Saecilically Des-gned
for Home Study

ACTUAL LESSON

ACCREDITED MEMSER

the only aaforolly

recognized occrediting
agency for private
home study schooks

NQ OBLIGATION!

GH T0 HIGHER PAY

- ELEGTRONI

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.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 Projects.

A more rewarding job . .. a secure
future . .. a richer, fuller life can
be yours! As an W.T.S. MASTER
TECHNICIAN you coan go straight to
the top in industry ... or in your
own profitable business.

19 BIG KITS

YOURS TO. KEEP

N.T.S. Shop-Tested HOME TRAIN-
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, job 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 ground up,
with parts we send you at no addi-

WORLD-wiDE TRAINING SINCE 1905

MAIL
A (NATIONALSCHOOLS

work on
actual job
, projects

You |

Free book
gives you all the facts

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

EARN AS YOU LIARN...

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...
TODAY! IT COSTS YOU NOTHING

<
B

Mail Now To

National Technical Schools, Dept. R4Y-31
4000 S. Figueroa St., Los Angele: 37 Calif.

Please rush FREE Electronics -
TV-Radic “Opportunity’’ Book a1d Actual
Lesson. No Salesman will call.

Address.

’City._ S

NO SALESMAN WILL CalLl

- _Age
e

__Zone State

' [] Check here it interestad ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge.
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...electronics in the news

Wanta go sliding? . . . Looks inviting
but we wouldn’t advise it. Actually,
what appears to be an outdoor movie
screen is the equivalent of nearly 9,000
tiny radar antennas that have the ability
to-explore a wide expanse of space with-
out turning physically. Hundreds of tar- -~
gets can be tracked simultaneously.
Called ESAR for Electronically Steer-
able Array Radar, it was built by the
Radio Division of Bendix Corporation
for the Air Force and is in operation at
Towson, Md.

Because of its design, Bendix engi-
neers feel this antenna may eventually
be used for direct communication with
spaceships millions of miles from earth
. . . just as easy as picking up the re-
ceiver and dialing Aunt Minnie down
the street.

—o0—

To tell the truth . .. With the protection of the consumer always in mind, the
Federal Trade Commission has moved to force manufacturers to identify their
TV cabinet materials. The cabinets of many sets are made of metal or plastic but
finished to look like wood. Now the maker must reveal this fact by means of a tag
or label attached to it.

There’s more to this matter than meets the eye. Not many years ago a child was
electrocuted when he touched the metal cabinet of a television set. The set was
a hot-chassis AC-DC type and the usual insulation between chassis and cabinet
had broken down. That tragic accident created a general impression that TV re-
ceivers with metal cabinets were dangerous. Actually, of course, metal cabinets
are dangerous only if they enclose an AC-DC set having the chassis connected to
one side of the power line (they can become shorted). With this new FTC
rule enforced, the consumer will at least
have no doubt about the composition of
his TV cabinet.

—0—

All for 4¢ . . . The advent of satellite
communications may well introduce a
new dimension into the international
hobby of philately . . . stamp collecting,

‘lrri SEPARTMENT,

that is! | UiSPEED MAILYTRANSMISSION TEST |
\ VIA ECHD SATELLITE g

Shortly before Christmas a letter con-
taining the traditional message, Shop
and Mail Early, was converted to micro-
waves by a facsimile process, beamed to
the Echo satellite and bounced back to
a Bell Labs receiver at Holmdel, N. J.
It was then returned to its original
printed form, opening a new era in
stamp collecting.

10 Electronics Illustrated
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RESIDENT CLASSES

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
resident 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 mailed to you promptly.

Through

HOME STUDY

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

This correspondence course is directed toward two
major objectives —(1) to teach 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.

CTRONICS . . .

GET your first class commercial
F.C.C. LICENSE

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

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

Get your First Class Commercial F.C.C. License by training at

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD SEATTLE

This booklet =

FREE

Baoklet
This free booklet (q1/4
gives details of COUPON

our tralning

and explains
what an F.C.C.
license can do for
your future.
Send for your
copy today,

paste on
postal
cord,

April, 1961

and mail In
envelape or 1

for FREE Booklet CLIP COUPON and mail
in envelope or paste on postal card.

R R Y

1 am interested in: (J Home Study, ([J Kansas City classes, 18-D
O Hollywood classes. [} Seattle classes, [J Washington classes

: To: GRANTHAM SCHOOL OF ELECTRONICS !
- 1505 N. Western Ave., Hollywood 27, Calif. :
| Please send me your free booklet telling how | can get i
my commaeicial F.C.C. license quickly. | understand there !

is no obligation and no salesman will cali. !

1

‘Name____ S i Age (]

¥ Address. ———— i :
bcy __State. v,
1 3
L}

I

11
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WONTOR STERECRECORD PMATRAIK AMPIISIER

83 YX 929. Stereo Tape Record-Play Preamp Kit. $79.95 (less case)
One of the many great Knight-Kit stereo component kits. Professional
quality; superb performance with virtually any 3-head 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

aht

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 stage on FM, multiplex jack.

Straight FM tuner kit also available at $38.95. For deluxe a p'easu re to bUiId see

Stereo FM-AM and FM tunes kits, see the Allied catalog. ..

The most satistying do-it-yourseit
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'!l enjoy with_
pride a true custom-built electronic ~
product, professionally engineered and

— - . styled—the best you can own. And to top
- e e & 'Y_tx ;f’ zo':vf“Hs:emo ::'FI' :‘:‘:’m'er e i off your pleasure, you'll save substantially
iggest bargain in quality Stereo hi-fi. Has special clutch-type B o
dual-concentric level control; simplified control facilities ; DC preamp at the unbeatable Knight-Kit RLEE -0
filaments. Similarly styled 32-Watt Stereo Amplifier Kit with
tull frequency center channel 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;
tull-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...

wWWav. americanradiohistorv. com
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83 YX 712-2, Superhet
Citizen's Band

Transceiver Kit. Dual-conversion for highest
$79.95 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

$39.95—see the Allied catalog for full details ...

other money-saving

83 YX 258. 4-Band ‘'Span Master’'® Receiver Kit. $25.95

OF ALLIED RADIO Fabulous performer for world-wide reception;
thrilting shortwave adventures, plus fine Broadcast;

band-switching, 540 KC to 30 MC; with cabinet.

and you own the best For additional receiver kits, radio-intercom, clock-radio,
transistor radios, intercom systems, electronic labs

and other great hobbyist Knight-Kits, see

the Allied catalog...

money back guarantee

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

only *2 down

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

featined s

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOG

Send coupon today for the 1961 Aliied 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!

83 Y 125. Electronic VT VM Kit. $25.75

High sensitivity general-

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

everything in

lelectronics

L SDNOND a\zw—ﬂ—amf 3

1o

A5

ALLIED RADIO, Dept. 203-D1
100 N. Western Ave., Chicago 80, HI.

- also available f "
sold exclusively by Roceli L [] Send Free 1961 Allied Catalog No. 200

ALLIED RADIO Name

. PLEASE PRINT
pioneer in electronic kit development

Address_____ SEFSE

our 40th year i
‘vt-‘ City Zone State.

www americanradidhistorv. com
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... News

Targets: Mars and Venus . . . An in-
frared guidance system to control final
approach of space probes during their
flights to Venus and Mars is being de-
veloped by Barnes Engineering Com-
pany of Stamford, Conn.

It is expected the infrared-bear-
ing probes, named Mariner, will be
launched to the vicinity of Mars and
Venus during 1962. When a probe is
within 100,000 miles of the target, the
system will take over to assure that the
vehicle is on the right bearing for the
planet. The infrared guidance sensor
detects objects by means of the infrared
radiation that is emitted by all materials
at temperatures above absolute zero. It
can thus distinguish these objects by
their radiation from the much colder
space background. The radiation from
the atmosphere of both Venus and Mars
is much warmer than the —459.7° F of
absolute zero. A favorable date for the
flight to Venus will be August 16, 1962,
and to Mars, November 16, 1962.

Higher and higher . . . Only a decade
ago, the newly-established Citizens
Radio Service never got off the ground
because no manufacturer could produce
commercially satisfactory equipment
for the then-assigned frequency in the
460-mc range. Today, a routine press
release from Motorola announces the
marketing of a new transceiver operat-
ing on 12,000 megacycles.

The moon is so romantic . . . buffot
to the Navy. For the sailors (at least
it’s claimed) the moon is a space body of
tremendous importance in radio com-
munications. Recently a solar flare dis-
rupted global communication networks.
The Navy quickly pressed into service
its experimental Moon Relay System
which uses the satellite as a passive re-
flector. It took signals 2% seconds to
cover the 480,000 miles between the
Pentagon and Hawaii.

Study Programs in...

APPLIED SCIENCE
AND ENGINEERING

Associate in Applied Science degrees — 2 years
Electronics Communications Technology
Electrical Power Technology
Computer Technology
Air Conditioning Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees — 4 years
Electrical Engineering

-— Communications option
— Electrical power option
Mechanical Engineering
At MSOE, new classes begin quarterly.
\ \ Pre-technology program, schol-
-

arships, financial aid, and
y placement service available.
‘-*;ASO % New! FREE "Your Career”’ bookiet.
‘/,- Send coupon today.

MILWAUKEE SCHOOL OF ENGINEERING

1025 N. MILWAUKEE STREET * MILWAUKEE 1. WIS.

oo o - -

14

.

MILWAUKEE SCHOOL OF ENGINEERING
Dept. EI-461, 1025 N. Milwaukee St., Milwaukee 1, Wis.

Name.
Address.......
City. i

Course Interest......

... Age.

- State.

(Please Print)

J.

5 a0 ED 20 EE'ED 20 S0 N ED SR B BN N MR SH B0 B0 SN ED R D S BN SR mED B Em B0 Be e b

Electronics Illustrated
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BUILD 20 RADIO

CIRCUITS AT HOME =

with the New 9 9
PROGRESSIVE RADIO “EDU-KIT" 4

A Practical Home Radio Course

Now Includes * No Knowledge of Radio Necessary

X ?J?iiclE;xIE?%ERS * No Additional Parts or Tools Needed
% SQ. WAVE GENERATOR

i A * EXGELLENTI" BAOK'GROUND FOR TV
* AMPLIFIER % School Inquiries Invited

* SIGNAL INJECTOR . .

% CODE OSCILLATOR * Sold in 79 Couniries

SOLDERING IRON
ELECTRONICS TESTER

]

[ ]

® PLIERS-CUTTER
e ALIGNMENT TOOL
.

.

.

.

.

.

.

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-bottom price. Our Kit is designed to train Radio & Electronics Technicians, malu 9
use of the most modern meﬂlod: ol home training. You wifl learn radio theory, cons
tion practice and i g. 1S A COMPLETE RADIO COURSE IN EVEHV DETAlL

¥You will learn how to b d rad o.. using regular schematics: how to wire and solder
in a professional m-nn.r rvice radios. You will work with the standard type of

latest development of Printed Circuit chassis.
ba-l: princip! of radio. You will construct, study and work with
RF and AF amplificrs and os detectors, rectifiers, test equipment. You will fearn
and practice code., using the Progressive Code Uscillator. You will iearn and practice
trouble-shooting, using the Progressive Signai Tracer, Progressive Signal Injector, Progr:
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying
instruccional mater.

You will receive ralnlnr for the Novice, Techniclan and General Classes of F.C.C. Radio
Amateur Licenses. You will

build 20 Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector circuits. and learn how to operate them. You SERV|C|NG LESSONS
will receive an excellent background for telovision, Mi- and Electronics ) )
Absolutely no previous knowledge of radio or ience required, T the
produc( of many years of teachi and engineering experience. The i pro- te-shooti and
you with a basic education in Electronics and Rad o, worth many times the compiete "’"-mg"“f:‘ e e e el oy
price”sl $26.98. The Signal Tracer alone is worth more than the price of the entire Kit.

il practice repairs on the seis that
THE KIT FOR EVERYONE Ind Sousce of trayble in nome, portable

WRENCH SET

VALUABLE DISCOUNT CARD

CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
1D

T,
TEUR LICENSE TRAIN
PRINTED CIRCUITRY

and car radios. You will learn how to
You do not need the slightest background ages and backgrounds have successfully use the professional Signal Tracer, the
In radio or science. Whether you are inter- used the "Edu-Kit'‘ in more than 79 coun- unigue Signal Injector . d the dynamic
ested in Radlo & Electronics because you tries of the world. The ‘‘Edu-Kit'’ has been Radio & Electronic er. While you
want an interesting hobby, a well paying carefully des:gned. step by step, so that are learning in this prad:cal way, you
business or a Job with a future, you will find you cannot make mistake. The “‘Edu-Kit'’ will be able to do many a repair job for
the “‘Edu-Kit’’ a worth-while investment. allows you to lea:h yourself at your own your friends and neighbors, and charge
Many thousands of individuals of ali rate. No instructor is necessary. fees which will far exceed the price of
the ‘‘Edu-Kit.” Qur Consultation Service
PROGRESSIVE TEACHING METHOD S R Y Ly LT Sl

you may have.

3. Shlau(«s, of 2% Poplar Pl., Water-

ve Radio “‘Edu-Kit'’ Is the 'or.mos! educational radlo in the world, "1 have repaired
dard

is universally accopted as the stan ield of electronics tr. 9. The “Edu’ BULY e ATV e
uses the modern educational Principle of *Learn by Doing.*” Therefore you construct, L I T ""a""",o: ey
learn schematics, nudy theary, practice trouble-shooting—all in a closely integrated pro- e b e szao'hr R Cadlr o)
. thorough and meremng background in radie. R R 4 ) 10D iyotir,
i rts of the ‘‘Edu-Kit.” You then learn the D HoURdRy CHrAEs Rentieent ey,
eory and wirinG of these parts. Then you build a simple radlo. With this first Ki
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build & more advanced radio, learn more advanced theory
and technique: Gradually, in a progressive manner, and at your own rate, you will
find ructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician.
Included ‘ Edu-K course are (wen'r{ Receiver, Transmitter, Code Osciliator,
Signat Tracer, Square Wave Generator and signal
sional *'p ad board*! experiments, but genuine radio circuits, constructed by means of
ing and soldering on metal chassis, plus the new method of radio construc-
Printed Circuitry.’’ These circuits operate on your regular AC or DC house

Valerio, P, 0. Box 21, llwagna,
r j
njector circuits. These are not unprofes. et = T BU- 16 e wRRSORD TN

1 am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years. but like
to work with Radio Kits, and like to

nuud Radlo Te tmgllquu:‘m:nt..”l‘ 'e'r‘l;
THE "EDU-KIT" IS COMPLETE AN ent T e stanat Tracer works

fine. Also I|ke to let you know that |

You wiil receuve all parts and instructions necessary to build 20 diferent radio and elec- feel proud o' becommn a member of your

tronica circuits, ch guaranteed to operate. Our Kits contain tubes, tube sockets, vari- Nadlc TV

dielectric condensers, resistors, tie strips, coils, ert l.. shun, 1534 Monroe Ave.,
, Instruction Manuals, hook-up wire, solder, Nuntmgton, W, ":  "Thought.} would
witches, ete. drop you a few Imel to say that 1 re-

addition, you receive Printed Circuit materials, including Printed Circuit chas ceived my Edu-Kit, and was really amazed

t tube sockets, hardware and instructions Vou also receive a u. ful set of tool that such a barna n can be had at such

nal oldermg iron, and a self. ered D

tion known as
current.

re-

also includen Code Instructions and € e woguss ve I:ode Oscillator, pai My

addition to F.C.C.-type Questions and Answers for Radio Amateur e training. Y friends were really surprised to see me

ill also receive lessons for servicing with the Progressive Signa! Tracer and the pmgru. get into the swing of it so quickly. The

sive Signal Injector, a High Fideiity Guide and a Quiz Book. You Tester that comes with
ci

Radio-TV ub, Fr Consultation Servic Certificate of Merit and Ducount an egel
You receive all parts, tools, instructions, etc. Everything is yours to keep.

the Kit really swell, and finds the
trouble, if there is any to be found.’'

"UNCONDITIONAL MONEY-BACK GUARANTEE ™ — —|
IRECT FROM AD—R R o
N

| PRINTED CIRCUITRY |

At no increase in price, the “Edu-Kit"’
now includes Printed Circuitry. You
build a Printed reuit Signal Injector,
& unique servicing instrument that can
detect many Radio and TV troubles.
This r Y new of
radio construction Is now becoming

O Send "Edu-Kit"’ vostpald. ) enclose full payment of $26.95
{] Send “Edu-Kit’"" €.0.D. | will pay 3$26.95 plus postage.
3 Rush me FREE descriptive literature concerning *“‘Edu-Kit.'”

popular in commercial radio and TV sets. | NAMO' |, i 5o g e o b R e — g
A Printed Clreult is a special insu-

lated chassis on which has been de-

posited a conducting material which Address wandh ] Bt iR

takes the place of wiring. The various
Parts are merely plugged in and soldered
to terminals.

Printed Circuitry is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject is a necessity today
for anyone interested Iin Electronics.

PROGRESSIVE "EDU KITS" INC.

1186 Broadway, Dept. 535AE, Hewlett, N. Y. l

April, 1961
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RESIDENT SCHOOL COURSES IN

LOS ANGELES AND NEW YORK CITY

START YOUR CAREER

IN ELECTRONICS NOW
AT RCA INSTITUTES...

Length of

Course Qualifications Course
A Advanced Electranic | High School grad, with Day 2V yrs.
Technology (T-3) Algebra, Physics tve. 6% yrs.
or Science
B TV and General 2 yrs. High School, Day 1V yrs.
Electronics (V-7) with Algebra, Physucs Eve. 4V2 yrs.
or Science
© Radio & TV 2 ?rs. High School, Day 9 mos.
Servicing (V-3) with Algebra, Physics Eve. 214 yrs.
or Science
D Transistors V-3 or equivalent Eve. 3 mos.
Electronlc 2 yrs. High School, Eve.
Drafting (V-11 V-12)| with Algebra, Physics Basic: 1 yr.

or Science

Advanced: 2 yrs.

Color TV V-3 or equivalent Day 3 mos.
Eve. 3 mos,

Audio-Hi Fidelity V-3 or equivalent Eve. 3 mos.

Video Tape V-3 or equivalent Eve. 3 mos.

Technical V-3 or equivalent Eve. 3-18 mos.

Writing (V-10)

Computer High School grad Day 6 weeks

Programming

Eve. 24 weeks
Sat. 30 weeks

Mathematics (P-0A)

K Radio Code (V-4) 8th Grade Eve. as desired
Preparatory Math & 1 yr. High School Day 3 mos.
Physics (P-0)

M Preparatory 1 yr. High School Eve. 3 mos.

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Coeducational Day and Evening classes.
Free placement service. Applications now being
accepted.

e

\ The Most Trusted Name
4} in Electronics

@:@ RADIO CORPORATION OF AMERICA NS

[ = = = = Send to the school nearest you!
RCA Institutes, Inc.
350 West Fourth Street

Dept. EIR-41

Pacific Electric Building

New York 14, N. Y. 610 S. Main St., L.A. 14, Calif.
Please send me your FREE catalog. | am interested in the courses circled
below.
A B8 C D E F G H I J K L M
Name

(please print}
Address.
City. Zone. State

For Home Study Courses See Ad On Opposite Page

AN

Electromic
Marketplace

Pocket/Table Radio . . . The Mini-
Convertible is a compact combination of
a pocket-size, eight-transistor radio and
a larger table-type cabinet with its own
loudspeaker. The portable functions as
a self-contained unit. For home use, it is

inserted into the cabinet. This connects
in the larger speaker and disconnects
the portable’s speaker. It is priced at
$69.95. Majestic, 743 N. LaSalle, Chi-
cago, Il

e (—

New tube for transmitters . . . A
quick-heating beam power tube for use
in mobile transmitters has been intro-
duced by RCA’s Electron Tube Divi-
sion, Harrison, N. J. It was developed
especially for push-to-talk service in
which stand-by power is at a premium.

The 4604 can deliver 30 watts of
power at 175 me and more at lower fre-
quencies. It incorporates the basic con-
struction of the 6146, long a favorite in
amateur and commercial mobile equip-
ment.

Electronics Illustrated
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RCA training at home can be the
smartest investment you ever made

Look what
you get in
the Gourse in
Radio and
Electronic

Fundamentals

Fascinating
40 THEORY
LESSONS

-

LI
PRl A

Containing ail the basic
principles of radio and
elecironics in  easy-to-un-

derstand form

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!

4 SERVICE
PRACTICES

40 EXPERIMENT

ELICTRUNK
FENANINTALS

Full of practical. time-sav-
ing and moncy-saving serv-
icing tips. bound into 20
books.

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
4% " meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

AM RECEIVER

Have the satisfaction of
building your own radio
receiver with this high-
quality 6-tube superhetero-
dyne set. Big 57 speaker,
fine tone!

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.

Also, comprehensive, fully-integrated home study courses Practical work with the very first lesson! Pay-only-as-
in « Television Servicing » Color Television » Electronics you-learn! No long-term contracts to sign! No monthly
For Automation » Transistors. Stake out your future in installments required. Pay only for one study group at a
electronics with any one of this wide variety of courses. time, If and when you order it!

SEND FOR FREE HOME STUDY CATALOG TODAY!

RESIDENT SCHOOL COURSES 1

in Los Angeles and

comprehensive training in Television and
Electronics. Day and Evening classes. Free
Placement Service. Catalog free on request.

RCA INSTITUTES, INC.

A Service of Radio Corporation of

New York City offer

America = 350 W_ 4th St.. New York

14, N. Y. +610S
geles 14, Calif.

April, 1961

. Main St., Los An-

The Most Trusted
Name in Electronics

RCA INSTITUTES, INC. iome Study School. Dept. EI-41

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.

Without obligation, rush me the FREE 64-page illusirated booklet “Your Career in
Electronics’ describing your electronic home study trainmg program. No salesman
will call,

Name SP—

Address........ ... G VTS T T g

CY o et v s Zone. State.

Veterans: Enter discharge date

CANADIANS _Take advantage of these same RCA courses at no additional cost.
No postage, no cusioms, no delay. Send coupon to: RCA Victor Company, Ltd..
5581 Royalmount Ave., Montreal 9, Quebec.

www americanradiohistorv com
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Greatest Savings ’
and Precision Features * -
all inclusive in this
“QUALITY LINE™

TEST EQUIPMENT

Compare all our features and you'll

EM AGREE the name to buy is EMC

A= el 102 Volometer

Features a 3%2”, 2% accurate—800 micro-
amperes D'arsonval-type plastic front meter
with 3 AC current ranges; and the same zero
adjustment for both resistance ranges. Speci-
fications . . . AC Voltage—5 Ranges: 0 to
12-120-600-1200-3000 volts. DC Voltage—5
Ranges: 0 to 6-60-300-600-3000 volts. AC
Current—3 Ranges: 0 to 30-150-600ma. DC
Current—4 Ranges: 0 to 6-30-130ma: 0 to 1.2
amps. Two Resistance Ranges: 0 to 1000
ohms, 0 to 1 megohms. Model 102, wt. 1 Ib,
;;‘glénSize: 3347 x 614" x 2”. $14.90; Kit,

Model 205 Tube Tester

Uses standard emission test.
Tests all tubes including Noval
and subminlatures. Completely
flexible switching arrangement.
Checks for shorts, leakages and
opens.

Model 205P, Hand rubbed oak
carrylng case, $47.50 (illus-
trated); Kit, $36.20. Model CRA,
Cathode ray tube adaptor, $4.50.

= T =
Mode! 700 RF-AF-Crystal Marker TV Bar-Generator

Complete coverage from 18 cycles to 108 megacycles on fun-
damentals. Bar generator for TV adjustment with a varlable
number of bars available for horlzontal or vertical alignment.
Square wave generator to 20 kilo-
cycles, Wlen Bridge AF oscillator with
sine wave output frem 18 cycles to
300 kilocycles. Crystal marker and
amplitude control. Individually tuned
colls. Constant RF output impedance.
Stepped RF attenuator. Variable per-
centage of modulation.

Model 700 ... ... $55.90

amumssassssmmaeEmssmEin,

Yes, tell me more, send me FREE—a detalled

catalog of the complete EMC line. EL-4
NAME
ADDRESS
cITY STATE

EMC Electronic Measurements Corp.
625 B'way, New York 12, N. Y.
Ex. Dept., Pan-Mar Corp., 127¢ B‘way,, New York 1, N. Y

18

Marketplace

Earphones for stereo listening . . .
Want to enjoy the full flavor of stereo
music without disturbing other mem-
bers of the family? Simply use a pair of
split earphones to put the full stereo
effect directly into your ears. Do the job
with the new Knight Model KN-840

headset which consists of two light-
weight units that are actually small dy-
namic speakers delivering a frequency
response of from 20 to 16,000 cycles.
Priced at $23 from Allied Radio.

—_—

Megaphone is two-way . . . The con-
ventional electronic megaphone, which
consists of a microphone, amplifier and
loudspeaker is a one-way affair. The
Hail-O-Matic however, works as both a
transmitter and receiver to permit

Electronics Illustrated
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RADIO-TV and

ELECTRONICS TRAINING

.... AT A PRICE
YOU CAN AFFORD'

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

tronics — AT HOME IN YOUR SPARE TIME.

Think ot M—a complete fraining program inciuding over
120 lessons, Fourteen Big Radio-Teievision Kits, Ccmplete
Color-TV Instruction, Uniimited Consultation Servica . . .
AlLL at a really ‘lq saving to you. How can we do

this? Write to us today . . . and find out!

And what's more — you can (if yoe wish]
OPEN YOUR OWNM RTS-APPRDVED AND
FINANCED RADIO-TY SERVICE SHOP
We Want Mary More Shops This Year
This 39 year old training organization —

called RTS, that's Radic-Television
Training School — wants tc estaalish a

*ZI INCH

Receiver Kit included

COMPLETE string of Radio-TV Repair Shops in
COLOR Tv principal cities throughout the U. S.
So far, a great many such shops are

INSTRUCTION NOW IN BUSINESS AND PROSPER-

INCLUDED ING. We are helping and training
ambitious men to become future
owners ana operatars ¢° these

shops in all areas.

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

P01 caun o g

. Get your free book on the

FAMOUS RTS BUSINESS PLAN
find out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and finance your equlpment

you build these
and other wnits

lllllllell’ Ev

at incLuoed!

—

We must insist that the men
we sign up be trained in
Radio-TY Repair, Merchan.
dising and Salas by our
training methcds—because
WE KNOW the raquire-
ments of the industry.
Therefore, wa will TRAIN
YOU . . . we will show
you how to earmn EXTRA

When {ou are ready and gualiﬁod to operate
one of our RTS-Approved TY Repair Shops |
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED oplus an inventory of parts and

*tubes
excluded

supplies. In other words we wili stake you
. . . AN OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:

-

« An electric sign for

Plans for shop
the shop front.

atrangement.

2. Compiete laboratory 7. Instructions on how
of test equipment. to go {nto business.

3. Letterheads, calling B. Continuous consul-
cards, repair tickets, tation and help,
ote. 9. The right to use

4. Basic inventary of RTS Seal of
tubes, parts, Approval, and the
supplies. RYS Credo.

. Complete advertising 30. The right to use
th

and promotional
material.

e Famous
Trade Mark.

RADIO-TELEVISION
TRAINING SCHOOL

815 EAST ROSECRANS AVENUE
LOS ANGELES 59 CALIFORNIA

Est. 1922

)

CASH, duriag the first
month or two of your
training period. YOU
KEEP YOUR PRESENT
JOB. TRAINING TAKES
PLACE IN YOUR OWN
HOME, IN YOUR
SPARE TIME!

llADlO—l’ELEV!SION TRAINING SCHOOL
815 EAST ROSICRANS AVE Dept. £1.41
LOS ANGELES 59, CALIFORNIA

SEND ME FREL — all of these big opportunity boaks —
‘‘Good Jubs in TV-Electronica,’”’ “‘A Repair $Shop of Your Own'®
and ‘‘Sample Leason.” | am intervsted in:

D Racio-Television

[J "ndustriat Eiectronics
: ' (Automatien)
At
R e —
¥
e

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

i e e e e e

Moil This Coupon Now—No Salesman Will Call

April, 1961
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New “Mechanical Educator’ to

IMPROVE MEMORY

Inabllity 1o recall names, places, facts qulckly is a common, often
costly, shortecoming that ean now be easily overcome with the ald of
a new device for mental training. This versatile new educational tool
can also be used effectlvely in lunguage learning, speech correctlon

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 progesses
* Alds concentration

* Provides entertainment

Using a new recording
Principle, the Memory Tratner
records, instantly plays back,
and  automaticaily repeats
speech, muste, or any
SPoken or broadcast material
by clock conuwrol. No reels
of tape to snar! or rewind.
Completely portable. Ideal
aid for home, sehool, in-
dustrial safety training use.
So stmple to use, chitdren
benefit—so hetpful and prae-
tical, it 15 used by educa-
tors, psychologists, people
of ail ages and professions.

SELF-
CONTAINED
RECORDING CARTRIDGES

from 30 seconds to 3§
minutes. Easily removed.
Can be stored or '‘erased’’
instantly and re-used re-
peatedly. Just record, flip a switeh ror
play-back and listenl
Write TODAY for FREE folder
with complete Information.
Modernophone, Inc.
367-041 Radio City, New York 20, N.Y,

Circle 7-0830 I

MODERNOPHONE, INC.

367-041 Radio City, New York 20, N. Y,

Gentlemen: Please send me your FREE Booklet. 1 um interested

In findine out zil about Scientific Sleep Learning and what the

Dormiphine Memory Trainer can do for me. No obligation—no

salesman will call.

Name

Address ___

I Gty e . Zone_ __
My majn interest in the Memory Trainer is for:

I O Language Learning O Speech Improvement

O Memorization O School or College Work I
| O Sleep Learning O Bridge Rules

studying antenna system in Tri-Staté's electronics lab

twenty toone «
return from degree

You can receive a twenty to, one dividend from your college
education in engineering or business. Invest in yourself. Im-
portant firms regularly interview seniors. They like Tri-State
graduates. BACHELOR OF SCIENCE DEGREE IN 27
MONTHS in Electrical (Electronics or Power major), Me-
chanical, Chemical, Aeronautical, Civil Engineering. IN 36
MONTHS in Business Administration (General Business,
Acctg., Motor Transport Mgt. majors). For earnest, capahle,
mature students. Small classes. More professional class hours,
Campus. Well-equipped / labs, modernized buildings, new
dorms. Modest costs. Enter June, Sept., Jan.,
Mar. Write J. A. McCarthy, Admissions, for Cat-
aloy and “Your Carcer” Book.

Marzketplace

two-way communication. It is fully
transistorized and works on flashlight
batteries. The megaphone can be used
as a mobile instrument or mounted on
a pedestal. Priced at $149 it is available
from Allen-Bradford, Inc., 3181 N.
Elston Avenue, Chicago, Ill.

O

Organ in kit form . . . A project to
challenge the skill of musically-inclined
kit builders is this impressive looking
electronic organ. Appropriately called
the Regal, it is marketed by Electronic
Organ Arts, Inc., 4949 York Blvd., Los
Angeles, Calif. It contains 64 stops,
three 6l-note manuals and a 32-note

| & BT & arrg 4

pedal board. The organ is a series of
component kits which the builder as-
sembles progressively as his time and
finances permit. Full information avail-
able from the manufacturer on request.

—_—O—

Radio sunglasses? . . . Yes, that’s
what they are! This interesting novelty
from Japan has a three-transistor
broadcast receiver built into the frame.
Tuning knob is on the left earpiece,

Electronics Illustrated
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FRE

Completion of the Master Course (both Sections) will prepare

you for a First Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass the FCC

"ells how examination 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
enrollment agreement.

Your FCC Commercial License
-or your money back

“License and $25 raise due to
Cleveland Institute training"

“I sat for and passed the FCC exam for my second
class license. This meant a promotion to Senior Radio
Technician with the Wyoming Highway Department, a
$25 a month raise and a District of my own for all
maintenance on the State’'s two-way communication
system. I wish to sincerely thank you and the school
for the wonderful radio knowledge you have passed on
to me. I highly recommend the school to all acquaint-
ances who might possibly be interested in radio. I am
truly convinced I could never have passed the FCC
exam without your wonderful help and consideration
for anyone wishing to help themselves.”

CHARLES C. ROBERSON, Cheyenne, Wyoming

Investigate Our NEW
Training Program
in Computer, Servo-Mechanisms,
Magnetic Amplifier and Others.

GET THIS HANDY POCKET
ELECTRONICS DATA GUIDE

Free...

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

TO GET THIS FREE GIFT, MAIL COUPON TODAY!

Cleveland Institute of Electronics
1776 E. 17 Street Desk ElI 31 Cleveland 14, Ohio

April, 1961

CIE HELPS
TRAINEES GET BETTER JOBS

a successful plan for . . .
Electronics Training

N S Y G M S S W S 9 BT ES BT M 9 G5 S0 M S 0 e S S S

Cleveland tnstitute of Electronics
1776 E. 17th Street, Oesk El 31, Cleveland 14, Ohio

Accredited by National Home Study Council.

Please send free career information material to help me get
ahead in Electronics. | have had training or experience in
Electronics as indicated below.

] Military (] Broadcasting

(] Radio-TV Servicing (] Home Experimenting
] Manufacturing {7} Telephone Company
] Amateur Radio {1 Other

tn what kind of work are you now engaged? ................

VAME paneiaticrem ol wesac Tz e < 1 P Age .....

AddreSS prscrarncia v of capuysr % A0 D 3 S AT AN T 4% smeaasT

City sommmmat 3 mnhasidbinadns 2ONE | sezpn State: cam. .. mn .
Ei3l

LT T e R P e

2

[y
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PUZZI.EID?

KIT didn‘t work?
Probably cold solder joints!

FIVE CORE SOLDER

o
Sofd only by Radio Parts Distributors.
MULTICORE SALES DIVISION BRITISH INDUSTRIES CORP., Post Washingten, L.V,

QUICKLY CUT HOLES

in metal, plastics,

hard rubber..,» |

ROUND SQUARE KEY

GREENLEE CHASSIS PUNCHES

Make smooth, accurate openings in 1}

minutes or less ... for sockets, plugs,

. =
controls, meters, panel lights, etc. 44
Easy to use . . . simply turn -[fg‘
with wrench. Many sizes -
-

—_—
and models. Write for literature. _cte, ¢
GREENLEE

- »”

GREENLEE TOOL CO. 1915 Colurhia Ave., Rockford. Illinois
22

Marketplace

volume control on the right. The ear-
phone is a tiny plug that fits directly into

the right ear. About $30 from Custom
Displays, 1 Riverdale Avenue, New
York 63, N. Y.

—_———

A versatile VIVM Kkit . . . just intro-
duced by Lafayette Radio. Called the
KT-174, it offers an easy-to-read two-
color scale, accessible calibration con-
trols and scope terminals. Special low
AC ranges, down to 1 millivolt for audio

applications, and conventional facilities
for resistance and AC and DC voltage
measurements are included. Designed
along horizontal rather than vertical
lines, the instrument has an adjustable
mounting handle. $40:

R, —

Stylus magnifier . . . It isn’t necessary
to remove a stylus from its cartridge to
examine it for wear if the new Syl-A-

Electronics Illustrated


www.americanradiohistory.com

Mazketplace

Scope is used. This instrument fits di-
rectly on the turntable and provides a
magnified image of the needle on an

illuminated ground-glass screen. Any
irregularities show up unmistakably.
Two models are available: the SG-33
with penlight battery supply at $6.75,
and the SG-66 for AC supply at $20.
Robins Industries Corporation, Flush-
ing 54, N. Y.

——

Educational kit . . . Youngsters and
grown-ups alike can learn radio theory

and practical circuitry with the aid of
the new Heathkit Model EK-2A Educa-
tional Kit. The student starts with a
basic crystal receiver and progresses to
a transformer-operated AC regenera-
tive set. The kit is priced at $20 from
the Heath Company, Benton Harbor,
Mich.

April, 1961

COYNE’S New Complete

jit swooTING

mlIBlf

Takes Heudothes Out Of
All Servicing Problems!

Do B

Transistor Troubles in 12 Minutes!

Trouble-shoot every type of circuit in ALL
k (ransistorized equipment! 525 pages; hun-

dreds of {llustrations ;120 check charts!$3.95
® ® 0 000 5 00 " 0 00 0000 0 00

\ Record Changer Troubles in 5 Minutes!

Locate mechanical and electronics troubies
fast. (overs all makes. 320 pages; 450
photos ; 58 cheeck charts! $3.95

L IR IR BE BE IR BN B B BE R BE N N N B R

FooiBin
TV Troubles in 10 Minutes!

Find the exact sound or picture trounble in
. any TV set from 700 possibilities! 300
| pages; 300 diagrams, check charts! $4.95
LR BN B BE R B I BN N IR B BN IR B R Y R B R

T i

Color TV Troubles in 15 Minutes!

Covers every type color TV and picture tube!
550 pages; 362 check charts, diagrams, pic-
ture patterns! $5.95

Simple Check Chart System Saves Time

amazing practical handhooks ENTIRELY NEW

These
METHOD, show you how to find the trouble fn ANY tr, record changer
famous

with an

or translstor circuit FAST! Index tells you where to look;
Check-Charts help you pin-point the exact
trouble in minutes! These on-the-job books
quickly pay for themselves in profitable new
business and valuable time saved!

SEND NO MONEY

Just mail coupon for 7 DAY FREE TRIAL.
If you keep all 4 books, pay only $3.00 per
month until $21,35 plus postage is pald.
Cash price for Set only §18.95. Or return
books and pay nothing, Either way, FREE
BOOK I8 YOURS.

"'"You keaps

of not! erigs

ucational Book Publishing Div !

COVNE ELECTRICAL SCHOOL, Dtpt 43-El I
55 W. Congress Pkwy., Chlc&qo 7, 1

l D Rush 4-hook PIN-POINT Series for 7-day FREE TRIAL per offer '
For individual books, check below

[) RECORD CHANGER (%3.95 plus poswge) l

O TRANSISTORS ($5.95 pluq postag '

l O TV ($4.95 plus postage)
0 COLOR TV (3$5.95 plus postage}
: ______ e
|Ad(lress S = S ap— __-___l
Bl o o mmgoie s smr me m o - rom —c = Zone.___ State_ ___ -
U $18.95 Cash Pnce “enclosed for boo
O Send 4 books C.0.D. for $18.95 plus M.O. fee. COYNE PAYS
' POSTAGE ON ALL CA. Fé 8 C.0.D. ORDERS. 7-Day money-back '

) guarantee on Cash or D. orders.

—— e — — —————— — ——— — — ———
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FABULOUS FREE OFFER!

ALCO 20,0007

volt

MULTITESTER With Leather Case!

Only

20,000 ohms per volt tester for $16.95
20,000 opv tester with case for $16.95

s, 95 4” Meter A
ONLY Postpald

Scales!

® High sensitivity — 20,000Q/V

® New design; wide scdie arc

® Compares with 414” meters

® Measures 3V "W x 427 x 1% 7 Tube
® Compact black bakelite case . o caddy
DC V. ranges: 5-25-250-500-2500 Meter!

@ 20,0002 per V.

AC V. ronges: 10-50-100-500-
1000 @ 10,0009 per V.

DC current: 50 po, 2.5 ma.
Resistance: 0-60,000 ohms, 0-6

E@EELEATHER
Resish CASE

- -
: | SEND FOR FREE CATALOG :

n
e Send TS-60H Multi-tester — $16.95 enclosed .
- Name :
o Address = .
a City Zone . _Stote { :

.

® Order direct or thru local distributor
ELECTRONIC PRODUCTS, INC.

3 Woicott Ave,, Lowrence 246, Moss.

LOOK FOR

CONFIDENCE

MEMBER OF

BRAND,

NAMES

FOUNOATION, INC,

SATISFACTION

AN =6
i — —

A BRAND NAME (8 A
MAKER'S REPUTATION

o

Brand Names Foundation, Inc.

Short-wave converter for car . . .

A new broadcast-to-shortwave con-
verter for standard automobile radios is
announced by International Crystal
Mfg. Co., Inc., 18 North Lee, Oklahoma

-
ﬁ@ﬂﬂ,ml

City, Oklahoma. Using three transistors
and crystal-controlled, “Mobilette 61”
features include a signal peaking con-
trol for greater gain, separate inputs for
short-wave and broadcast antennas,
new RF amplifier, and internal jumper
wires which allow operation of the unit
in automobiles with either negative or
positive ground systems with minimum
alteration.

The unit measures 43”x238”x17".
It is designed for easy installation under
the dashboard with no sacrifice of valu-
able leg room. A single switch places the
unit in or out of operation. When not in

use, it allows the automobile radio to

remain in its standard broadcast range.
The new converter uses the 600 kc to
1600 kc intermediate frequency range
to provide reception in specific portions
of six amateur bands, the 27-me class D
Citizens Band, 10 or 15 mc WWYV time
broadcasts and low-band Civil Air Pa-
trol. Price, about $23.00.

;.------------- CU"' OUTAND

No. PH-31

Standard phone
tompory model.

[] SEND FREE
CATALOGS |

(] Send Diat
Telephone
@ $7.93,

postage

We will send you a new issue every 6 weeks for a full year -
NO CHARGE! Compare our World Famous Values.

| MAIL To: OLSON ELECTRONICS
(Formerly Olson Radio)
418 S, Forge St., Akron 8, Ohio

i
| NAME

: ADDRESS

1 CITY ZONE____ STATE
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COMPLETELY NEW
DIFFERENT!
EXCITING!

Men-Women

17-5

NO ADVANCED
EDUCATION NEEDED!

To help you EARN GGOD MONEY ‘later
in indastry, DeVry's medern training
provides a thorough grounding in ba-
sics . . . then davelops your skill.

:

Thus, there is no need for acvanced

education or previous technical ex-
perience at the start. Whether you
traim in your spare time at hame or
in our well-equipped Chicago or To-
ronta Laboratories. D2Vry helps you
become a well-trained technician,
ready fer a real career in Electronics.

NEW! ALL NEW!

Shown below is the valuable new
combination oscilloscope and volt-
meter which DeVry Tech men build
during the new “space” training pro-
gram. But that's not all! New mavies,
new subjects, new texts, new experi-
mental projects — ali preparz you
thoroughly in this latest and greatest
DeVry Tech training program.

EMPLOYMENT SERVICE

When your training is completed our
Employment Service helps you get
started in Electronics. Yes, you get
the same effective nationwide em-
ploymeat aid that has heiped so many
men iftthe past toward geod jobs or
a husinzss of their own.

DRAFT AGE?
If you are subject to military service,
mark the coupon. We have valuable
information for you.

MAIL TODAY!|

2 FREE
BOOKLETS

GIVE YOU FACTS OM

HOW YOU MAY, GEB STARTED!

Prepare Now for a REAL lob in

SPACE and
MISSILE
Electronics

from RADIO to ROCKETRY

i

NO PREVIOUS

Here is an opportunity
/ you won't want to pass
up! Now a wider range
of Electronic opportunities lies ahead for the trained techni-
cian—from starting your own Radio-TV service shop to work-
ing with rockets and missiles . . . from industrial electronics
to space electronics. And make no mistake about it, this is
one of the largest and finest opportunity fields of our time.
Here, trained technicians are in demand, te
build, install, service and maintain all sorts of
equipment used in Communications, Radar,
Broadcasting, Automation, Industrial Electronics
. and the exciting developments in Space and
Missile Electronics. Now DeVry makes it possible
for you to prepare for just such opportunities.
Check the fields that interest you on the coupon
below, and mail TODAY. You’ll get honest-to-
goodness FACTS about your chances of prepar-
ing for a better career in Electronics.

ELECTRONICS _

EXPERIENCE % ;
] 4

NEEDED! %»-4

4141 Belmont Ave., Chicago 41, lIi.,

}Jgn;ﬁﬁ Please give me your two free booklets, "“Pocket Guide to Real Earnings” and
»~ 8- " 1l “Hectronics in Space Travel!”; also include details on how to prepare for a
Real || career in Electronics. | am interested in the following opportunities (check
\ l-‘.aminqs || one or more):

o | O Space & Missile Electronjcs [7] Television and Radio [ Microwaves
g J ] Radar [7] Automation Electronics O (:pmmunicatiqns
k ————* 7] Computers [ Broadcasting [ Industrial Electronics

[ Special “Short Courses”
Name._ —~ —w =¥ Age_ ———

Please Print

Address_ S e AP e
Electronics o, City_ . Zone State v

SPACE TRAVEL

Check here if you face military service. Canadian residents: Write DeVry
Tech of Canada, Ltd., 970 Lawrence Avenue West, Toronto 19, Ontaria,
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1) Electronics
1132 Training

FROM BASICS TO OUTER SPACE ROCKETRY!

Not only the basic applications of electronics like Radio and TV,
but also the satellites, space ships, guided missiles, all depend on
Electronics Technicians who install, adjust, maintain and repair
the equipment needed. What other job can be so exciting, profit-
able and promising? Yet many men, 17-55, can now train in the
DeVry way at home for such jobs—without previous technical ex-
perience or advanced education.

DeVRY TECH PRESIDENT V
MISSILE FACILITIES!

Mr. T. J. Lafeber, DeVry’'s President, is
shown here at missile test stand. During an
inspection tour, he was deeply impressed
with the role that is being played in na-
tional defense by electronic technicians.

De

o

WHAT SOME DeVRY TECH
GRADUATES ARE DOING!

Charles Morishita, Oregon,

THE COUNT DOWN! Here is a con-
trol panel for missile tests. Missile
check-out and adjustment are
largely the work of the Electronics
Technician.

Edward Mahn, lllinois, was a
laborer. Now he is an Elec-
tronic Project Engineer with
the Martin Company, a large
producer of missiles.

Dale L. Gawthorpe, [ilinois,
left a clerk's job to take the
DeVry program. He is now
enjoying his work with auto-
matic pilot equipment at
Sperry Phoenix Company.

worked as a farmer before
taking DeVry's training. Now
he builds and tests equip-
ment at Llockheed's Space
and Missile Division.

George D. Crouch, California,
was a retail store clerk. He
took the DeVry training pro-
gram and today he is doing
very well with his own busi-
ness in the servicing field.

SEND FOR 2 FREE BOOKLETS!

Postage
Will be Paid

No
Postage Stamp
Necossary

1§ Mailed in the
United States

BUSINESS REPLY MAIL

First Class Permit No. 4148, Chicago, i,

DeVry Tech

4141 Belmont Avenue

Chicago 41, lllinois

]
WWW americanradioh Ererrm—,,

k g

A RARE VIEW! This inside view of a
ballistic missile is seldom seen by a
civilian. It's 2 sight that greatly im-
pressed Mr. Lafeber,

THE HEART OF THE MISSILE!

Missile
wiring soon becomes clear to a DeVry
Tech man because he learns hasic cir-
cuits by use of the ‘'Electro-Lab,” a
training device that helps speed up
learning.

DON'T DELAY
MAIL TODAY!
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Marketplace

TV stand doubles as antenna .
In a new line of mobile television re-
ceiver stands designed primarily for
school use, the metal legs themselves

e

act as antenna elements. They can be
switched into various combinations of
connections for directional effects. Two
heights, 40 and 48 inches, are available.

The top is made of insulating material
and can accommodate all of the stand-
ard TV sets now on the market, includ-
ing both small-screen jobs and the new
super-size ones. The legs are castered
to permit easy movement around a
room. The standard is manufactured by
Transvision Electronics, Inc., 460 North
Avenue, New FRochelle, N. Y.

__0_

Back-date issues of ELECTRONICS
ILLUSTRATED may be obtained from
the Circulation Department, Fawcett
Publications, Fawcett Place, Green-

wich, Conn. &

April, 1961

YQU CAN DEPEND ON THE WORLD'S
LARGEST ELECTRONIC SUPPLY HOUS[

ALLIED

MONEY-SAVING 1961
. ELECTRONICS CATALOG

444 PAGES

COMPLETE
UP-TO-DATE

only $2 down

on orders up to $50;
only $5 down up to
eg : $200; $10 down
over $200

SAVE MOST ON
EVERYTHING IN ELECTRONICS

Send for this leading, value-packed catalog
featuring everything in Electronics, in-
cluding products avallable only from
ALLIED. Whether you’re a kit builder,
experimenter, hi-fi fan, Amateur, service-
man or engineer, you’ll save most on:

i

® KNIGHT-KITS® —Best in Build-Your-Own
® Everything in Stereo High-Fidelity
* KNIGHT® Super-Value Stereo Hi-Fi
® Tape Recorders & Phono Equipment
® TV Tubes, Antennas, Accessories
® Parts, Tubes, Transistors

® Everything in Tools L Technical Books
* Amat
® Citizen's Band 2-Wuy Rudw

® public Address & Paging Systems
® Lotest Test & Lab Instruments

Ctat: Y

SAVE on everything in Electronics
at ALLIED——get fastest shipment,
expert personal help, easiest-pay
terms, satisfaction guaranteed or
your money back. Send coupon
for FREE 1961 ALLIED Catalog.

W

ALLIED RADIO, Dept. 86-D1 :
100 N. Western Ave., Chicago 80, iiI. [
[0 Rush FREE 1961 Allied Catalog No. 200 =
]

Name e o ]
PLEASE PRINT .
]

Address [ ]
[ ]

X ]
City. Zone. State. [ ]
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BEST BUYS IN STEREQ AND MONO HI-Fi

New 70-Watt Integrated
Stereo Amplifier ST70

New - Kit $94.95 Wired $144.95
Stereo/ [ i iR ]

Mono e © e o o
4-Track e 5 T
Tape Ommm e e e & - L]
Deck ©Psoaant New FM-AM Stereo Tuner ST96

RP100 . Kit $89.95 Wired $129.95 New 40-watt Integrated
Semikit (electronics 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 HFTS4 Incl. FET Kit $39.95 Wired $64.95
Kit $69.95 Wired $109.95 Kit $39.95 Wired $65 4°

1

o4

Stereo
Power
Amplifiers e

IN
CREATIVE
ELECTRONICS

Kit Wirea
100w HF8%: $99.50 $139.50 Stereo /Mono Changer /Player

70W HF87: $74.95 $114.95 1007 with stereo cartridge Bookshelf Speaker Systen
28W HF86: $43.95 $ 74.95 and dual sapphire styli $49.75 HFS1 Kit $39.95 Wired $47.95

Citizens Band Transceivers
from

Kit

$59.95 Over 2 MILLION
Wired EICO instrumen:s in
$89.95 use throughout the

4 world. Compare, take
Transistor Porrable Radio RA6 flhem home = i ht
New 60W CW Transmitter =723  Kit $29.95 Wired $49.95 off the shelf” —

( from 1500
Kit $49.95 Wired $79.95 Incl. FET T

dealers, most of
whom offer
budget terms.

New Metered Peak-To-Peak

Variable AC VIVM =232 - » ¥
Bench Supplies & Uni-Probe® Fe.@ 0C-—5 MC ¥ g @
Model 1073 Pat. 2,790,051 Qien ‘v 5" Scope =460 . +% @ U
(3 amps) - Kit $29.95 Al Kit $79.95 ! ‘: +{
Kit $35.95 Wired $47.95 Wired $49.95 = Wired $129.50 3= ¢
Model 1078 (712 amps VIVM =221 5" Push-Pull Scope =425

Kit $42.95 Wired $54 9¢ Kit $25.95 Wired $39.95 Kit $44.95 Wired $79.95

L)
ﬁ@o’o RF Signal s

i B Generator T -
ool =394 e o 1000
Tube 1 iq Kit $2695 | € & Ohms,
Tester b Wired $39.95 3 @ ¢ Volt
5 —_ 2 V-0-M =536 fipe 5l
Kit $34.95 Wired $49.95 Kit $12.90 0 10P-Aie, fre short c'm.'r:ea'es‘
Wired $14.90 :'.;f,l‘.ce License, S"a':,“’né’w 36-page
ter. 1 Sen hich |
el = e : %‘éﬁ)a%eoaou 10_HLE Jog nandiine.
Battery p . -— | SUie 75¢ for postas
Eliminator '“..J : e s | encio
& Charger [ ! jame
%1050 4 €  RCoBrigge §2 O 7 Muiti- e
Kit $29.95 BENEE ¥ & | &Rl e Signal pddress
Wired $38.95 - — Comparator 2 B Tracer | Zone Statz
Extra-filtered for #9508 =145A . City
transistor equipt. =1060 Kit $19.95 wired $29.95 Kit $19.95 ! add 5% In the Wes!
Kit $38.95 Wired $47.95 Wired $28.95 R
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. © 1961 by EICO, 3300 N. Blvd.,, L. {. C. 1, N. Y.
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ELECTRONICS
ILLUSTRATED

APRIL 1961

'F YOU have a desire or reed to learn about any naw subject—and most

of us do—your infroducfion to educafion’s latest handmaiden. the teach-
ing machine, probably is ok tar away. Whether you are a young home-
owner with a wife and twa kids and a mortgage, a high school student just
getting interested in science or a grandfather who has decided that when
he retires he's finally goimg to learn all about something that he never
quite got around fo studymg before—n> matter which person you are, a
feaching machine can be a halpful ally of yours. Just how helpful depends
on what you want to leara ard what kind of a nachine you choose.

There are manmy types of teaching machines. The term itself is a loose
ane whick describes varicus types of automated instruction, programmed
learning, automatic tutorimg and scrambled-text meterial.

Industries, the military sarvices, home-study institations and public and
private schools are starting 4o adapt avtomated {Please turn pagel
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Law-cost teaching device, Dyna-Slide Verti-
mask selfs far $7.50; another versian costs just
$1. They are used to mask scrambled boaks.

methods that employ mechanical, elec-
tromechanical and electronic devices.
The reason is simple. With the aid of a
teaching machine, almost anyone can
learn certain types of subjects easier,
faster and more enjoyably. And they re-
member it longer, too.

Not all teaching machines are true
machines but all have certain common
principles, whether they are immense
computer-controlled installations using
electronic random-access slide projec-
tors, simple mechanical devices costing
under $20, small masking arrange-
ments priced at $1 or books containing
scrambled texts.

The first thing they all have in com-
mon is that they are not manipulated
by teachers, but by students. Another
point in common is that they present
subjects piecemeal, ask questions and
don’t let you go on until you have be-
come thoroughly familiar with what
they’re trying to teach you.

Just about any subject which can be
learned in an orderly progression—
electronics, algebra, physics, contract
bridge—can be split into tiny capsules
that are easily digested one at a time by
willing students. There are areas of
learning that don’t fit the teaching-
machine picture, however. Those that
are based on rote memorizing, such as
spelling, and subjects involving aes-

30

Mechanical apparatus by Foringer costs $80,
has material on paper rall. Student jots an-
swer at right; correct one shows in window.

thetic judgment or taste, such as art
appreciation, are not readily adapted to
machine methods.

After a subject is split into capsules,
usually called frames, psychologists and
educators arrange the bits in such a way
that each one helps the student under-
stand the next frame. This is program-
ming.

Simple? Yes, but it takes hundreds of
hours to arrange the most effective se-
quence of information and questions for
even a low-level subject.

In a typical teaching-machine applica-
tion, the student sits before a device (or
book) containing a program designed to
teach a series of skills, facts or ideas.
The first frame comes up, presenting a
bit of basic information in paragraph or
picture form. After this information
comes a question which may appear in
a slot, on a tape recording, at the bottom
of the page or on a screen, depending on
the device used. The student selects his
answer by pressing a button or writing
in an indicated blank. Then the machine
tells him whether he is correct by flash-
ing a light, ringing a bell or just saying,
“You're right,” and continuing with an-
other frame or another question.

The business of telling the student he
is right and inviting him to go on is
called a reward by psychologists, who
say it tends to strengthen learning. The

Electronics Illustrated
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Questions on Astra electro-mechanical Auto-
score are answered by putting probe in holes
and lights respond; it tallies errors and time.

student gets the satisfying feeling that
he is beating the machine.

However, if the answer selected is in-
correct, nothing happens because psy-
chologists have found punishment does
not encourage learning. The student
usually just gets a bit more learning and
then is asked basically the same ques-
tion again.

In the case of a scrambled program
devised by psychologist Norman Crow-
der of Western Design Division, U. S.
Industries, an incorrect answer brings
a mild reprimand, a paragraph or two of
additional information and a suggestion
that the student go back and pick out
the right answer. Until the student does
know which answer is right he cannot
go on to more difficult material.

The teaching machine without doubt
is the most potent new force in Ameri-
can education today and nowhere does
its promise appear to be greater than in
the home-study area. By all signs, the
whole home-study concept is about to
undergo a revolution. The use of teach-
ing-machine methods would make it
easier for students to learn many sub-
jects and, because progress through a
course of instruction truly depends on
the learning of each step, it would be
impossible to get to the end without
picking up a good grasp of the subject
studied. Teaching machines at their best

April, 1961

Student sees questian on Rheem-Califone
Didak ($157.50), writes in small window, sees
answer. Smudges on tape record responses.

AutoTutor Mark Il ($900) was developed by
Norman Crowder (left}. Material’is en film
and appears automatically, inside view below.

31
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do not demand merely correct answers;
they also require understanding.

Whatever the cost of a teaching ma-
chine, it would have to be added to the
price of a home-study course. This is
seen as an immediate stumbling block.
However, there are answers. If the
quality of learning were better, or the
course easier, most home-study students
would be willing to pay more. Even if
expensive machines were used, they
could be owned by the school and leased
for a fee to students in the same way that
people rent typewriters, motor cars and
sanding machines. Using the lower-
price machines might be another an-
swer, but at this time the method that
seems to offer most is the scrambled
text. All home-study courses require
books of some sort. If the books were in
the form of programmed texts, the stu-
dent would have his teaching machine
at no extra cost. And the programmed
text is highly flexible. It can be mailed
anywhere and used anywhere.

A teaching machine of some type can
help make the home-study student’s
lonely night-time vigil almost exciting.
Rather than studying alone, he can have
the feeling that a tutor is looking over
his shoulder, telling him immediately
whether he is right or wrong, in some
cases showing him where he went
astray. And waiting for the mail to learn

Experimental System Development machine
uses a Bendix computer as control. Questions
shown on screen are answered on typewriter.

32

how he did in the last lesson would be
a thing of the past.

Dr. B. F. Skinner, professor of psy-
chology at Harvard University and one
of the acknowledged leaders in pro-
grammed learning techniques, is on
record as saying that any subject which
can be explained by words can be taught
through programs.

“l am sure,” Dr. Skinner says, “that
material as programmed for self-
instruction would be particularly suited
for home study, and machines are
simple and cheap enough to be economi-
cally feasible.”

P. Kenneth Komoski, head of the Col-
legiate School’s automated teaching
project in New York, has found no sig-
nificant difference in the rate of learning
or amount learned, whether the pro-
gram is presented via machines or in
book form. The first consideration in au-
tomated education is choosing the best
way to program the desired material,
and then if a mechanical or electro-
mechanical or electronic device can ma-
terially help the student, it should be
used with the program.

Dr. Robert Allen, executive director
of the National Home Study Council,
says his office is encouraging research
among its member schools in reorgan-
ized correspondence courses which take
advantage of [Continued on page 101}

Robodyne Digifiexes are used by post office to
retrain displaced personnel. They require an
instructor to operate and cost $115,000 each.

Electronics Illustrated
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Machine-Taught
Electronics

Experiments show that electronics is subject well
suited to new automated methods of instruction.

AN teaching machines teach electronics?

They not only can, but they hcve done exactly thet. Pro-
grams have been developed and tested which reach well >eyond
the fundamentals of electronics and into the elusive art of t-ouble-
shooting.

As observed in the preceding article, all teaching machines aze
not machines. A programmed textbook also is a teaching machine
and the latest one on the market is titled, Introduction to Ele=>-
tronics. In it, the basics of electronics are presented in the scram-
bled fashion developed by Norman Crowder of the Wester. De-
sign Division, U. S. Industries. The 400-page book is publisaed by
Doubleday & Co.

As the title :mplies, the book is a fundamental one, beginning
with the life and times of the electron, atomic theory and Obm s
Law and progressing step by step to diodes, triodes, grid-leak
resistors, transformers and transistors. All along the way the

Airmen at Keesier AFB study electronics on AutoTutor Mark | machines cost-
ing $5,000. Lessons appear on screen; students answer by pressing buttoas.

“~ WWW.american
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Student on teaching machine reads information
and question, selects answer, presses button.
He is told immediately whether he was correct.

beginner is quizzed and requizzed.
On page 131, for example, the student
is told that he was correct when he said,
“The wave length of a 10-kilocycle radio
wave is 18.6 miles.” This was the answer
to a question on page 120. Now that he
thinks he understands frequency and
wave length, he is given a couple of ad-
ditional paragraphs of information on
the inverse relationship between fre-
quency and wave length and is asked:
“Now, which has the greater wave
length, 10 kilocycles or 10 megacycles?”
If his answer is 10 mc he is told to turn
to page 138, where he finds out he was
wrong. He is given additional basic in-
formation, asked to remember that
when you squeeze more cycles into a
unit of time you shorten the wave
length, and told to turn back to page 131.
After re-reading page 131 and picking
10 kc as his answer, he will be led to
bigger and better things on page 121.
The material presented in the Tutor-
Text on electronics is almost identical to
that given airmen at Keesler Air Force

34

Base, Biloxi, Miss. The difference is that
each airman sits before a $5,000 machine
called an AutoTutor Mark I. This device
can handle as much as 10,000 frames
(pages) of information, diagrams and
quiz material on film.

With the textbook the student must
turn the page to see whether he selected
the correct answer but the airman
merely punches a four-digit code corre-
sponding to his answer and the answer
frame automatically appears before
him.

The program at Keesler is still experi-
mental but results so far have been en-
couraging, according to Crowder. The
first phase, just being completed at this
writing, consists of bringing the airmen
from scratch to radar circuitry in 19
weeks.

The second phase is to teach the op-
eration and setup of specific pieces of
equipment, such as communications re-
ceivers and transmitters. Following this,
the airmen will be taught troubleshoot-
ing.

Until the 1950s, no attempt was made

Inner worklnqs‘ of AutoTutor Mark | pro-

grammed with basic electronics course. Reels
in the center hold 10,000 information frames.

Electronics Illustrated
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Typical questions, with possible answers beneath, from sgcrambled textbook on basic glectronics.

to use automated methods to teach
skills requiring the student to use his
hands—such as troubleshooting an in-
operative piece of electronic gear. But
now electronic equipment is becoming
increasingly complex and technicians,
the ham, even the professional elec-
tronics engineer is faced with circuitry
that he could not have imagined ten
years ago. No longer can the trouble-
shooter Easter-egg, looking randomly
for trouble spots. He needs to know.

That is where a machine can step in
and actually teach the art of trouble-
shooting. Assuming that you have a
basic knowledge of electronics and
know the operation of a piece of gear
and the use of test equipment, the next
step is to learn how to approach a
trouble spot in the most efficient man-
ner. Machines can teach this.

In a California test, groups of Navy
electronics school students were given
instruction on [Continued on page 108]
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This book is a teaching machine, too, because
it has o programmed text. It contains ecbout
same material as used in machine at the left.
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build a
Marine Band Converter

Install this self-powered converter in your car

and it will make up
By Len Buckwalter

NE of the more valuable uses for a

marine converter is tuning in on
the professional anglers. They’re the
radio-equipped captains, of both com-
mercial and private boats, who keep up
a constant jabber; where the fish are
biting, how many caught and where
they’re heading next. And you can sit in
your car and take notes.

Installation is a snap. Simply plug the
car antenna into the Converter and the
Converter’s output plug into the radio’s
antenna jack.

The marine band (between 2 and 3
mc) will appear on the broadcast dial
so you use the car radio’s tuning and
volume controls. The converter has its
own battery—which should last several
hundred hours since negligible current

36

its ten-dollar cost in fresh fish.

is consumed by the single transistor.

Construction

First fasten all the parts on the front
and rear panels of the converter’s case.
A few drops of Duco cement on the bat-
tery will glue it in place. Position the
battery so it will not disturb other parts
and can be pried out when it's ex-
hausted.

The phenolic board is next and there’s
no need to mount the resistors and ca-
pacitors on it before installation. Posi-
tion it atop the battery and secure one
end to the front panel with a small
L-bracket. The bracket serves as one
ground point, so place a solder lug under
the screw which holds it to the perfo-
rated board. The other circuit ground is

Electronics Illustrated
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the shell of antenna jack J1. Wire the
components as shown, using “flea clips”
where convenient, and for mounting the
transistor. Grasp the transistor leads
with long-nose pliers to dissipate the
soldering heat.

Coil L2A requires an additional
5-turn winding L2B. If No. 20 enamel
wire is not handy, hookup wire will do.
Coils L3 and L4 require removal of an
extra winding. Look for a wrapping of
enamel wire which has a free end (the
other end is soldered to one coil lug)
and twist it off and discard. Use the pic-
torials to identify the coil-lug numbers
since the coils are intended for other
applications and the information sheets
supplied with them may be misleading.

Tune-Up

Oscillator coil L2 must be set so the
transistor oscillates at exactly 3500 kc.
Tune a short-wave receiver to 3500 ke

Top adjustment .is BC trap. Bottom from left
to right are oscillator, output., and antenna.
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! E 3 P1
TO 8C ANTf f ~—w=T0 BC INPUT

GREEN DOT

Sw2

and vary the slug of L2 until a strong
signal is heard. The signal may be iden-
tified by tapping L2 and noting a dis-
turbance in the speaker. If the receiver
has a BFO, turn it on and tune the slug
for a zero beat at 3500 ke. Coils Li1 and
L3 are broadly tuned. When the con-
verter is connected to the auto radio,
and receiving a marine station near the
center of the band, peak L1 and L3 for
maximum signal strength.

Installation and Operation

The converter may be fastened to the
lower lip of the auto dashboard close to

Typical marine frequencies and their location
on the broadcast band dial.

1
v
+

/@"Tlncominq signal is shifted from marine

3
SOMMF

" BLACK DOT

Novel converter circuit requires only one
high-frequency transistor for operation.

band to standard broadcast frequencies.

PARTS LIST

Resistors—12 watt, 10%

R1~-22,000 ohms

R2—100,000 ohms

R3—1500 ohms

R4—4700 ohms

Capacitors—all 25 volts or higher

Cl—100 mmf mica

C2,C3,C4,C5—.01 mf tubular

C6—50 mmf mica

C7—330 mmf ceramic

Q12N 140 transistor

SWI—DPDT slide switch

SW2—SPST slide switch

Bl—9-volt battery (Eveready 246 or equiv.)

Pl—auto-type antenna plug

Jl—auto-type antenna jack

Ll—Antenna coil (Lafayette MS-165)

L2A—Oscillator coil {Miller B 5495-C)

L2B-—S turns #20 enamel wire wound on L2A

L3—output coil (Lafayette MS-229)

L4—Trap coil (Lafayette MS-11}

Misc.—22’ of coaxial cable {RG58U); aluminum
case 3!,"x4"x4ly”": perforated phenolic
board 34" wide, cut length to fit case

Marine (ke) Broadeast (ke)

2182 | Calling and Distress 1318
2638 | Ship to Ship in all areas 862
2738 | Ship to Ship in all areas ex- 762
cept Great Lakes and Gulf
of Mexico.
2830 | Ship to ship in Gulf of Mex- 670
ico area

To determine other marine frequencies, sub-
tract the BC dial frequency from 3500. Note
that the highest marine frequencies appear
at the low end of the dial. The above marine
frequencies are the most commonly used;
others are assigned on a local basis.

38

the radio. Two nuts and bolts through
its top cover will hold it securely. After
installation, remove the antenna lead
going to the broadcast set and plug it
into J1 at the rear of the converter. Plug
the converter lead into the car radio’s
antenna jack.

When the two slide switches on the
front panel are down, normal broadcast
reception is heard. Flip them up and the
converter is activated for marine band
reception. The switching applies battery
power to the converter and makes the
necessary [Continued on page 108]
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for ham bands

A Bandswitching
Wave meter

By Howard S. Pyle, W70E

NE of the most useful radio fre-

quency measuring devices around
the ham shack is the absorption fre-
quency meter or “wavemeter” as it is
often known. Simple to build and re-
quiring no power supply, the device will
supply a positive indication of the out-
put frequency of any stage in the trans-
mitter. While it's accuracy is not as
great as more elaborate frequency
measuring equipment, it is sufficiently
reliable for all practical work. When
doubling or tripling in multi-band trans-
mitters you can feel safe that you have
not accidentally multiplied into an il-
legal area as an absorption-type meter
will respond to only the one frequency
to which it is tuned. This project shows
the novice what happens to the trans-
mitter output under varied conditions.

April, 1961

Construction

The majority of absorption meters
calls for a series of separate plug-in coils
for coverage of the popular amateur
bands. To eliminate the nuisance of
changing coils and storing those not in
use, all coils are wound (spaced 3"
apart) on one form and band switching
is provided.

The coil form is a plastic pill battle
available at the local drug store for. five
cents. The bottle cap was mounted on
the cabinet with two 4/40 machine
screws, coils were wound on the bottle
and the final assembly plugged together
with a bit of glue inside the bottle cap
to insure rigidity.

Rather than a continuous tapped coil,
separate windings were used for each of

39
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the five bands as it is simpler to prune

and adjust the coil band-by-band. Use

two or three more turns than shown,
since it is easier to prune than add to
your coil wire.

Once you’ve found the proper number
of turns for the lowest frequency coil by
the cut and try method (using your
transmitter and a dummy antenna to ex-
cite the wavemeter) treat the other four
coils the same way. Try to make the
middle of each band fall in the approxi-
mate mid-scale position on wavemeter
tuning capacitor C1.

It is possible to get by with three coils
and a three position switch if you prefer.
The 10, 15 and 20 meter bands can be
covered by one coil by proper choice of
turns and selection of the proper tap
point in about the middle of the coil for
15 meters. You’ll find 20 meters at the
maximum setting of C1, and 10 meters
somewhere near the minimum. The
choice is yours.

Calibration

Wrap your receiver antenna lead
around the wavemeter coil, and, as you

One end of each winding is brought out to a
common junction. Note the unused lug on S1.

Li

—
3 TURNS \
L2
— BT

5 TURNS
L3

7 TURNS
L4

15 TURNS
LS

32 TURNS

PARTS LIST

Ci—50 mmf variable capacitor {Hammartund
HFA-50-B or equivatent)
PLt—No. 47 pilot lamp and socket assembly
St—Singie-pole 5-pasition rotary switch {Centratab
1409 or equivalent)
Cabinet—Aluminum Minibox 33%"x3"x2"
Misc.—Plastic pill container 14" dia. x 3" long,
4-40 screws and nuts, No, 24 solid enamel
wire

Electronics Illustrated
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tune across a band, retune the wave-
meter until the background noise, or a
signal, suddenly drops out. The wave-
meter is then tuned to the frequency
indicated on your receiver dial. This
completes the calibration.

An absorption wavemeter does what
its name implies: it absorbs power from
a circuit tuned to its frequency and uses
this power to light an indicator lamp.
This wavemeter is not a very sensitive
device, so it must be closely coupled to
the circuit under test. Just hold the
wavemeter’s coil near the coil being
checked. Where there is more than a
whiff of power available, link coupling
will do nicely. This requires a tempo-
rary coil of one, two, or three turns
around the coil of the circuit being
checked, connected by a short two-wire
line (twisted pair, a length of coax
cable, even a foot or so of lamp cord!)
to a similar coil wrapped around (or
near the end of) the wavemeter coil.

With the capacitor tuning units set at
the approximate frequency, the trans-
mitter circuit’ can be tuned for maxi-

mum bulb brightness. For an unknown
frequency, the wavemeter is tuned until
the bulb lights, and the frequency read
from the wavemeter dial or your cali-
bration chart.

It can be used as a harmonic “sniffer”
for your transmitter (tune it through
successively higher bands than the one
you are operating on), or as a reso-
nance-tuning indicator (maximum bulb
brightness means most accurate tuning
of the rig), ete. You'll think of other
uses around the shack yourself. Don’t
leave it coupled to a circuit when you
are through checking, since the power
radiated by your transmitter will only
light the bulb and won’t be radiated by
your antenna.

The panel is marked with ordinary
electronic decals. If you want to plot
a curve on graph paper for more accu-
rate tuning, choose a dial or scale with
fine markings.

The total cost of the wavemeter is
about four dollars with new parts. You
can do it for substantially less if your
junk box is well stocked. &

ft may be necessary to remove a few turns from each coil depending on wire size, insulation thick-
ness, coil spacing, and lead routing. Make a test coil on a 1% " dia. cardboard mailing tube.
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Flying-eye helicopter which is keeping track
of leads in lce appears off bow of the USS
Glacier, which it Is quiding near Greenland.

e— T ————
. - e ———

In closeup of reconnaissance helicopter the
TY camera can be seen protruding from door.
Transmitting antenna sticks down from belly.

Electronics Illustrated
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ELEVISION and helicopters, the two great forces of our time

that have done so much to give man a lift outside the house and

- to put him flat on the couch inside, are working as a team in one

remote area of our lives. This is in the far North, where the

whisper of icebergs or pack ice strikes terror in the heart of the

bravest ship captain. Ice activity there usually hits its stride in

April and May and it is a hazard to anything afloat. Standing on

his bridge, a captain can steer around icebergs and through big

e holes in ice fields. But when he is looking for narrow leads in pack

. ice, or simply for not-so-thick ice in the case of icebreakers, the

= captain could pick out his best route easiest if he were a couple

I T of hundred feet high and a few hundred yards ahead of his ship.

! = ¥ The Navy is now carrying out experiments to give the captain just

that view. A television camera, mounted in a helicopter, flies out

ahead and sends back live pictures of the ice. Its lens points

through a door on the side of the chopper. The captain looks at

a monitor screen and picks out his best route. Sometimes he sees

the bow of his ship in the picture; at other times the helicopter is

as much as 35 miles ahead of him. The photographs here were

made when the USS Glacier, an icebreaker, tried out the flying-

eye idea on a trip to Greenland. The TV transmitter and receiver

are made by Philco. Operating frequencies range from 780 to 900

mec. Special 17-inch picture tubes are employed. They are capable

of holding an image longer than the regular commercial tubes.

The transmitter puts out 35 watts of RF power. Contrary to com-

mercial practice, transmissions are via FM rather than AM. In

the future the Navy plans to put such flying watchdogs in pilot-

less, remote-controlled helicopters, thus removing the chopper
pilot from danger )

Cameraman inside helicopter swivels camera Screen in USS Giacier, an icebreaker, shows
to cover desired area and watches monitor picture of ship itself in ice nearing Thule.
screen. Signal goes to transmitter, left. Helicopter, out ahead, swung camera on ship.
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Ruggedize Your Rig

F YOU are a ham or Citizens Band
licensee or if you monitor those
bands frequently you no doubt have
heard some important, or even emer-
gency, two-way conversation brought to
a sudden halt when one transmitter or
receiver conked out.

The odds are prohibitively high that
the bug was a tube. Any two-way con-
tact lasts only as long as the weakest
tube in the four pieces of equipment in-
volved (two receivers and two trans-
mitters) .

One way of minimizing tube failure
is to substitute heavy duty or rugged-
ized tubes for those now in your set.
Ruggedized tubes, developed for critical
military applications, have a low rate
of failure, high stability and resist shock
and vibration. They are well suited to
mobile operation and their long life in-
creases the dependability of any piece of
electronic gear.[Continued on page 113]
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STANDARD RUGGEDIZED
TUBE

REPLACEMENTS
QA2 ...... OA2WA, 6073, 6626
082 ....... OB2WA, 6074, 6627
SY46  ..... 5931
5Y3GTA ...5Y3WGTA, 6106
6ALS ...... 6AL5W, 5726, 6058, 6097, 6663
SAQ5 ..... 6AQS5W, 6005
6AUS . .... 6485
bAVE ... ... 6066
6BAS ...... 6485*%, 6BASW, 5749, 6660, 6661
6BE6 ...... 6BE6W, 5750, 6660
6BJ6 ...... 6662 .
6BZ6 ...... 7732*
6Ca ....... 6CaW, 6100
6CB6 7732
6DES 7732*
6DJ8 E88CC, 6922
6DK6 .7732*

6SAT ......6S5ATWGT

68G7 ...... 6ACTWA*, 6134*

6SK7 ...... SACTWA*, 6134*%, 65KTW,
6SKTWA, 6137

6887 ...... S6ACTWA*, 6134*

SUBA ...... 773N

X4 L 6X4W, 6063

12A77 ..... 7728, 12ATIWA, 6060, 6201, 6679

12AU7 ....12AUTWA, 6067, 6189, 6680

12AX7 ..... 7729, 5751WA, 6057, 6681

12BY7A ....7733

*Not usual replacement but will improve perform-
ance; if used as IF amplifier realignment may be
necessary because of increased output.

Electronics Illustrated
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transistorized

RF Signal
Generator

Two-transistor signal generator for bench

or field troubleshooting and alignmeat.

By Ronald Benrey

A MULTI-RANGE, RF-signal gener-
ator is a basic tool on every radio
repairman’s test bench for a good rea-
son. The device is a must for correctly
aligning superhet radio receivers and in
addition it is a valuable troubleshooting
tool.

Although the average home experi-
menter doesn’t require an elaborate in-
strument, there are many occasions
when a stable modulated or unmodu-
lated RF signal in the broadcast band
comes in handy. You can build this sig-
nal generator for about $2.50 worth of
transistors and a handful of other stand-
ard parts. This generator will supply
modulated and unmodulated RF from
about 450 kc-1600 ke, and produces

April, 1961

usable 1 me marker signals, for dial cal-
ibration, up past 25 me. And because
it is battery powered, you won't get
spurious radiation through the AT line.

When used with a broadcast receiver,
the device can serve as a code practice
oscillator since it closely duplicates the
sound of a CW transmitter on the air.
Because it is battery powered it is
portable and useful for service calls in
the home.

Construction

The author’s model was not minia-
turized, but a scaled-down chassis and
miniature parts can be used if a pocket-
sized generator is desired. Since the
signal generator is an RF instrument,

45
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*NOTE

J 1S INSULATED
FROM CHASSIS

/

12x2y
PERFORATED
BOARD

View of front panel wiring without subchassis which is shown on opposite page. Letters on lead
ends indicate connections between subchassis and front panel. Center L2 between ends of LI1.

keep all wiring as short as possible and
follow the recommended parts layout.
Most components are mounted on a
perforated fiber subchassis. Flea clips
are used as wiring terminal points, and
the transistors are mounted in sockets.
A pair of needlenose pliers should be
used as a heat sink when soldering the
leads of T1 and CD1. Antenna coil L1
is mounted on a small bracket supplied
with the coil, and is bolted to the panel
using one of the vernier dial mounting
screws. Position L1 out of the way of
other components, especially the tuning
capacitor. The five turn secondary
(L2) is wound centered on L1 and it is
held in place by a drop of cement.
Unscrew the ferrite core of L1 half-
way from its “full in” position to allow
proper frequency range for the instru-
ment. After some use, the dial may
have to be recalibrated. Readjustment
of the ferrite core is all that is necessary.
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PARTS LIST

Resistors—"2 watt, 10% unless otherwise
indicated

RI,R2—2,200 ohms R3—300 ohms

R4—1,200 ohms R5—12,000 ohms

Ré,R8—2,500 carbon potentiometer

R7—2,700 ohms R9—1,500 ohms

R10—27,000 ohms

Capacitors—All capacitors 50V miniature
tubulor or disc ftypes unless otherwise
specified. Higher voltage units may be used.

C1—.002 mf C2,C5—.1 mf

C3,C4—dual 365 mmf tuning capacitor (Lafayette
MS-142 or equivalent)

C6—.00t mf C7—.005 mf

C8—.25 mf

LI—Tapped ferrite antenna coil {Lafayette MS5-299
or equivalent)

L2—5 turns # 18 enameled wire close wound over
middle of LI (see text)

RFCI—10 millihenry RF Choke

CDI—IN34A diode

Q1—2N9%4 transistor

@2—2N35 transistor

Ti—Subminiature audio transformer, Pri., 100,000
ohms, Sec., 1000 ohms. (Lafayette TR-97 or equiv-
alent)

Ji—Microphone jack (Amphenol 75-PCIM} and
matching plug

SWI—DPST toggle switch

SW2—SPST toggle switch

SW3—Lever type SPST switch (Lafayette SW-6%)

|—Midget panel dial (Millen 10039}

Misc.—Aluminum Minibox 8'x6"x3';”, perforated

board, 2-transisior sockets, hardware,
shielded cable (2')

Electronics Illustrated
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The 1N34A mixing diode {(CD1)
receives bias from the common
battery and the R3-R4 resistor
dividing network. Trimmers of f }
= Swi

tuning capacitor C3-C4 should vk _L 300a

be used for corrections during

Bl
calibration rechecks. Space is BI t‘——"|||||l-:——--
available for single 7.5-volt
battery instead of the five
series-connected penlight cells.
Leads from components in-
stalled on front panel of the
case are connected to flea
clips on bottom of subchassis.

TO
T0 €3/Ca TO B! TO To
T0 R8 SW3 FRAME (=) TORE SWi Sw3
33" x 51" PERFORATED
BOARD
=L
TO L2
— %)
TO RE
TO R6
- cm—
% cDt
*
_.._
L A . % {
Zuoumme Q,Q2 l l '] t ' } ‘Z-WUNTING
BRACKET . BRACKET
® MO ©
NOTE; T Lt ToL2 TOLI  TO
FLEA CLIPS USED AT (2) ta) (3 c3/ca
POINTS MARKED WITH % e8¢
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How to Align Superhet Receivers

Connect the “hot” (ungrounded)
lead of the signal generator to the
signal grid of the converter tube
(12SA7, 12BES, etc.) in tube radios,
or the base of the mixer-oscillator
transistor in transistor sets. Connect
the ground lead of the generator to
the receiver chassis and use a jumper
lead to ground the oscillator section
of the tuning capacitor.

Turn on MODULATOR switch
SW2, set the generator to 455 kc and
set the RF output control (R6) to as
low a level as possible that will still
permit a signal to be heard in the set’s
speaker. Turn off SW2, and use
MODULATOR key SW3 to deter-
mine if the signal is actually coming
from the generator. Turn on SW2
again and with an insulated align-
ment tool adjust the screws or slugs
of the second (or output) IF trans-
former (farthest from oscillator-

The two sections of variable capaci-
tor (C3,C4) are wired in parallel to
provide a total capacitance of about 730
mmf. A 134”x2%"” section of per-
forated board supports the capacitor
above the subchassis. C3, C4 should be
mounted on the subchassis board after
wiring is completed to allow sufficient
space for soldering the other compo-
nents into place.

The completed subchassis board is
mounted on the rear of the front panel
with small angle brackets. Carefully
position the subchassis so that the shaft
of C3, C4 fits into the vernier mechan-
ism properly. Poor alignment will make
tuning difficult, and may damage the
vernier. A single 7.5 volt battery may
be ,used instead of the penlight cells
shown, but it is much larger, and more
expensive. Long battery life can be
expected.

Calibration

Before applying power recheck the
socket connections of Ql, Q2, and be
sure that connections to CD1 and L1
are correct.

The device can be calibrated easily
with an accurately aligned broadcast re-

48

mixer) for maximum volume level.

Adjust the first IF transformer
{closest to the oscillator-mixer tube)
for maximum output. Repeat this
procedure at least twice.

This aligns the IFs. The oscillator
and RF section are aligned with a
small capacitor (500 mmf or lower)
in series with the “hot” lead of the
generator. Connect the capacitor to
the antenna terminal or to the un-
grounded terminal of the antenna coil
or loop. Remove the ground from the
oscillator section of the tuning capac-
itor and set both the receiver dial and
generator to 1500 kc. Adjust the os-
cillator trimmer capacitor, located on
the smaller section of tuning capaci-
tor, for maximum output. Adjust the
RF trimmer capacitor (on the larger
section of the tuning capacitor) for
maximum output. This completes
alignment of the receiver.

ceiver. Check your receiver dial mark-
ings against the frequencies of local
radio stations before calibrating the sig-
nal generator.

The first calibration to be made is the
IF frequency. Connect the generator
leads to the receiver’s antenna and
ground terminals or across the loop an-
tenna terminals. (You may have to
hook a small capacitor (any value
70-50 mmf) between the “hot” lead of
the generator and the antenna input on
the receiver.) Connect a jumper lead
from the oscillator section of the re-
ceiver’s tuning capacitor to ground.
Turn the receiver and generator on and
turn on the MODULATOR switch
(SW2). Set the RF control (R8) to a
low level and turn the C3, C4 vernier
so the pointer is about 4" above the ex-
treme left position. Adjust the ferrite
core of L1 until you hear a signal in the
receiver. Assuming the receiver has a
455 ke IF frequency the point at which
the signal is loudest is 455 kc. Mark this
on the generator dial.

Disconnect the jumper from the re-
ceiver’s oscillator section and switch off
the modulation. Tune the receiver to a
station of [Continued on page 113]
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- Slectronte Brain

Have you any question on electronics? Send it in

and the Electronic Brain will provide the answer.*

Wire Locations

In running the wires to my communi-
cations receiver, I found it convenient
to have the AC power, the antenna
lead-in, and the ground wires close to
each other. Will I get hum pickup?

Paul S. Cherry
Philadelphia, Penna.

The power line cannot induce hum in
your receiver since receiver input im-
pedance at 60-cps is low.

However, it is not a good idea to have
your antenna lead-in near the ground
wire or the AC line since there may be
enough capacitance between them to
effectively ground the RF energy picked
up by your antenna. This will reduce
the signal strength at your receiver.

In addition, interference in the AC
lines from motors, sparks, etc., are apt
to be heard in your receiver.

TV Sync Adjustment

The picture on my TV set will not
lock in unless I turn the horizontal hold
control all the way to the left. Can I
make an internal adjustment so the pic-
ture will lock in with the control set
midway?

Donn Ryder
Hartford, Conn.

All television receivers have a hori-
zontal sync adjustment on the chassis
which may be called Synchroguide,
Phase Detector, or Synchrolock. To
make the adjustment set the horizontal
hold control midway and adjust the hor-
izontal sync control to get the picture
to lock in. If the problem develops
again there may be a defective compo-
ment in the horizontal sweep circuit.

Blown Fuse Indicator

I have a number of fuses protecting
the 117 volt AC lines to my transmitting

April, 1961

and receiving equipment. Isthere some
simple device I can use to tell me which
fuse is blown?
Arthur Haommer
Callista, Mo.
The accompanying circuit will give
a visual indication of a blown fuse. As

NE2 47 K
1/2W

FUSE

rTV I LOAD

o |

long as the fuse is okay, the neon lamp
will be out. When the fuse blows, the
full line voltage will appear across the
fuse and the neon lamp will light.

Train Transformer Power

I have a model train transformer with
a 12-volt secondary. If connected to a
rectifier, could this be used to power a
car radio?

Claire H. Smith
Sarasota, Florida

The older 12-volt auto radios required
about 6 amperes at 12.6 volts. Radios
made after 1956 may not require this
much power and if the train transformer
can deliver the required current, it may
be used in a DC power supply.

A full-wave rectifier should be fol-
lowed by a suitable filter network to
minimize hum. A complete description
of a home-built auto radio supply ap-
peared in the bonus section of the Feb-
ruary, 1960 issue of EI. §-

*Write to Electronic Brain, Electronics Iljus-
trated, 67 West 44th Street, New York 36, New
York. Enclose a stamped, self-addressed en-
velope for a prompt reply.
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Black Light Communications

50
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By Sanford Maizel

UP, UP, UP have gone communications frequencies over the
past 40 years. In the Twenties frequencies now used for
everyday international short wave were considered the upper
limit. But not long afterward pioneer work by hams and private
research brought us VHF, UHF and finally microwave communi-
cations. Still, the search goes on in a world feverishly looking for
any new means of getting a message from here to there.

The successful propagation of microwaves ran the usable spec-
trum clear to the top of the radio wave range at about 1,000,000
mec. Electron tube oscillators coupled with harmonic generators
produce these frequencies. At this point the light spectrum begins

IT&T engineers below demonstrate experimental portable
rigs which transmit full-range speech on ultravioilet light
beam. Receiver with its parabolic antenna is in the back-
ground. Engineer at right holds microphone hooked to trans-
mitter. Insert shows transmitter's UV lamp and its reflector.
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giving us infrared first, then visible
light and finally ultraviolet before the
X-ray spectrum appears. (The term
light applies to infrared and ultraviolet,
which cannot be detected by the human
retina, as well as to visible or optical
light.) Researchers, iresh out of radio
waves, naturally started delving into the
next-higher area as a communications
medium. Next-higher was light. The
idea was not really new since experi-
ments with modulated beams in the
middle of the visible spectrum had been
carried out back in the 1930s. At any
rate, research resumed and crept along
until a big breakthrough came just re-
cently. This was the invention of the op-
tical maser, capable of amplifying and
transmitting a beam of light (subtend-
ing less than a tenth of a degree) that is
a million times brighter than the sun and
can be modulated relatively easily. Bell
Laboratories has been able to transmit
a beam of coherent red (visible) light
25 miles, picking it up with a photomul-
tiplier tube.

The maser development was the first
of several little fireworks displays in the
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Experimental Westing-
house apparatus trans-
mits video (picture) in-
formation on narrow
beam of modulated ul-
traviolet light. Left fore-
ground is camera, right
is UY transmitter. Pho-
tomultiplier, which feeds
signal to TV set, is in
right background. The
broken white line repre-
sents invisible UV beam.

light spectrum, most of them neot actu-
ally related to the maser at all. A few
weeks ago a two-way communications
system using infrared was put on the
market. A California firm now is design-
ing a solar-energy wireless rig for outer
space which would use wide-spectrum
sunlight as a medium.

Things are now beginning to happen
farther up the light scale, in the ultra-
violet (black light) area. Several com-
panies are known to be delving into UV
research. Westinghouse is designing an
outer-space apparatus that is to carry
information up to 20,000,000 miles (the
vacuum of space is an excellent propa-
gation medium for UV waves). Bell
Labs is experimenting with ultraviolet,
it is known, and International Tele-
phone and Telegraph recently showed
off experimental UV transmitters and
receivers in portable form. They are
designed for point-to-point communica-
tions over narrow bandwidths. They
promise static-free, wireless transmis-
sions that are difficult to detect because
to do so an ultraviolet-sensitive receiv-
ing device [Continued on page 110]
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How to Repair Radios

Part Il in our troubleshooting technique series.

By George Gordon

N the first two parts of this series

we reviewed basic superheterodyne
theory and introduced some trouble-
shooting techniques. Here we continue
our discussion of symptoms and how to
pinpoint their cause.

No Reception (tubes light,
speaker hums)

We know from the symptoms that the
power supply is providing B-plus since
speaker hum is audible. Since the power
supply is eliminated as a source of
trouble we must look for the difficulty
elsewhere.

You can check out the entire audio
section by fully advancing the volume
control (R-4) and then touching its top
terminal with the end of a screwdriver.
Now touch the metal shaft of the screw-
driver with your finger. (Caution: when
you make the screwdriver test at other
places in the circuit, keep your other
hand clear since you will be touching
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the plates of the audio stages which
carry slightly over 100 volts DC.) If
the audio stages are operating properly,
you will hear a hum or buzz in the
speaker. If there is no response then
somewhere between the top terminal of
the volume control and the power am-
plifier stage the audio signal has been
lost. Use this same ‘signal input” tech-
nique to check out the rest of the audio
circuit. Simply touch the screwdriver to
each significant point in the circuit after
the volume control—the grid of the
audio amplifier section (V-3 pin 1) the
plate of V-3 (pin 7), and the grid of V-4
(pins 2 and 5). As you work your way
toward the speaker, you will eventually
touch a point that will cause buzzing.
This means that a component scme-
where before this point is defective.
Note that since there are more amplifi-
cation stages between the test signal and
the speaker as you go toward the set’s
antenna the signal will get louder as you

Electronics Illustrated
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A common source of moise when tuning is poor contact between the capacitor’s
rotor shaft and the brass wiper. Scrape away dirt and douse with contact cleaner.

/To vorLope

To avoid errors when replacing an IF, make a sketch showing the connections. To remove the
IF's mounting clip, push the clip toward the chassis and pull it from the slot inthe side of the can.
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