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Right now, you're reading a technical magazine with
articles that require a certain amount of electronics
know-how. And that says a couple of things about you.

First. you're involved in Electronics . .. on the job, or
as a hobby.

Second. you obviously realize the importance of staying
up-to-date on the latest technical applications and devel-
opments. Reading a technical magazine helps. but it takes
more than that to get you where vow want to be. . if
you're serious about Electronics.

How can you afford

. not to continue with your electronics training?

You know the answer to that as well as we do.

To achieve continuing success, you have to keep build-
ing more knowledge into the Electronics background and
experience you already have. You have to sharpen the
tech skills you've already got and add new ones.

And one of the most logical ways for you to get what
you need is to seriously consider an in-depth electronics
training program that could help you achicve your am-
bitions in Electronics.

How can you afford

. the time and trouble of going back to school?

An excellent and convenient way for you to develop and
expand your electronics knowledge is to “let the school
come to rou.”

CIE's independent cducation plan does just that.
Because we can effectively train you with an “‘education
by mail™ electronics training program that makes sense.
And it makes sense for these reasons:

CIE maybe the answer
if you have a technical
aptltude and a serious

desire to get ahead.
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You can master career Electronics without missing one
day of work. Without sacriticing one paycheck! Because
you study in your free time ... setting the study pace
that best fits your schedule. You decide when and where
vou want to study. So you can go right on enjoying your
leisure time because there are no rigid classroom schedutes
to be met. You're in control!

How can you afford

. the expense ol the additional education you need?

A lotdepends on which CIE course best fits your educa-
tional goals and background. We have a variety of
clectronics courses at beginner, intermediate, and ad-
vanced college-level. And there’s a convenient payment
plan available for every course. But, one way to evaluate
your investment in CIE is this . .. you cun graduate from
CILE for about the cost of one year’s tuition at some
colleges or universities.

How can you afford

. to learn Carcer Electronics from anyone other than
an electronics specialist?

If you are serious about your career in Electronics, you
owe it 1o yoursell to investigate the home study school
that devotes its entire curriculum and instructional efforts
to Flectronics. That’s CIE — Cleveland Institute of
Electronics.

We have specialized exclusively in Electronics education-
by-mail for more than 40 years. Just Electronics. Nothing
else. And, the courses we offer today are the result of
these years of teaching experience and proven methods
of training . . . all based on the expert guidance of our




specialized Electronics Instruction Stalf. Our lessons
reflect this specialized experience. No frills. No unneces-
sary fancy stuff. Instruction is thorough . .. designed to
mect the demangs of electronics employers.

Each CIE course 1s built on the principle that the best
way for you to learn and retain what you've learned is to
explain; then to check your understanding; then to
reinforce your comprehension with practical applications.
In some courses, you will perform experiments and tests
with your CIE Experimental Electronics Laboratory using
authentic electronic components and gear. And, if you
select a course that includes Color TV technology, you
will not only buiid and keep a big screen Color TV which
features digital circuitry . .. you’ll also learn how to
troubleshoot your TV.

The course you select will be a complete educational
program, designed by experts to give you the best in
Electronics independent home-study education. It will
not be a “‘snap’ course. No easy exams. It will make you
work ... and think. So that when you've earned your
CIE Diploma, you’ll reallv know your stull.

In education just like in the “‘real world™ of Electronics,
your success depends on you and the eflort you make.
That’s a real plus in CIE independent home-study . . .
you build a strong foundation ol self-discipline. And
thar pays off'!

How can you afford . . . to stop now?

There is a lot more to CIE than this advertisement can
tell you. And because you’re looking for the hest, we
think it’s well worth your while to find out what CIE is

all about. Detailed Courses of Study outlines. In-depth
training programs in Electronics Technology, Broad-
casting, Industrial, Color TV, Engineering, and Ist Class
FCC License preparation. Special CIE Student Services.

All this information is available to you, FREE, when
you muil the card or coupon to us. For your convenience,
we’ll try to have a school representative contact you to
review the benefits of CIE training and assist in course
selection. And as soon as we hear from you, we’ll mail a
complete package of information, including our school
catalog, G. 1. Bill details, special FCC Licensc informa-
tion. All the facts you need to start your Electronics
career program with CIE.

Send TODAY for CIE’S FREE information.

| CI Cleveland Institute of Electronics, Inc. |
I 1776 East 17th Street. Cieveland, Oho 4414 |
I Accredited Member National Home Study Council I
: Yeskl wantdyour FREE school catalog and career information |
package today. |
| 1am especially interested jn: EL-59 |
| O Electronics Technology O tndustrial Electronics |
| OFCC License Preparation [J Electronics Engineering |
| OColor TV Maintenance [ Other i
| d Mobile Communications I
| I
| Print Name |
|-
| Address Apt. :
I City I
. |
| State Zip Age |
| Check boxfor G.l. Bill information. [] Veteran []On Active Duty |
ek s et e _wmpnym el e e e e d
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BUILD 20 RADIO

and Electronics Circuits

PROGRESSIVE HOME

RADIO-T.V. COURSE

Now Includes
% 12 RECEIVERS
% 3 TRANSMITTERS

% No Knowledge of Radio Necessary

v No Additiona! Parts or Tools Needed
: g?éNthVTEngg:RATOR v EXCELLENT BACKGROUND FOR TV
% AMPLIFIER b . d SCHOOL INQUIRIES INVITED

SIGNAL INJECTO :
= CODE OSCILLATORR v Sold In 79 Countries

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

The ¢‘'Edu-Kit*’

offers you an outstanding PRACTICAL HMOME RADIO COURSE at a
rock-bottom price. our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, construc-
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using reguiar schematics; how to wire and soiden
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and oscillators, detectors, rect rs, test equipment. You will learn
and prac _code, using the Progressive Code_Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
gressive Dynamic Radio Electronics Tester, Square Wave Generator and the accompanys«
INg instructional material. 3 ) N

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
Ogcnllator, Signal Tracer and S:ignal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowtedge of radio or science is required. The ‘‘Edu-Kit'' is
the product of many years of teaching and engineering experience. The *“‘Edu-Kit"" will
provide you with a basic education in Electronics and Radio, worth many times the low
Erice you pay. The Signal Tracer alone is worth more than the price of the kit.

THE KIT FOR EVERYONE f ]

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the ‘‘Edu-Kit’’ in more than 79 coun-
ested in Radio & ElectroniCs because you tries of the world. The ‘‘Edu-Kit’’ has been
want an interesting hobby, a well paying carefulhiy designed, step by step, so that
business or a job with a future, you will find you cannot make a mistake. The ‘‘Edu-Kit’’
“he *‘‘Edu-Kit’’ a worth-while investment. allows you to teach yourseif at your own

mMany thousands of individuals of all rate. No instructor is necessary.

: PROGRESSIVE TEACHING METHOD

The Frogressive Radio ‘‘Edu-Kit’’ is the foremost educational radio kit in the worid,
and is universally accepted as the standard in the ficid of eiectronics training. The ‘‘Edu-
Kit'' uses the modern educational principie of ‘‘Learn by Doing.’’ Therefore you construct,
iearn schematics, study theory, practice troubie shooting—aii in a closety integrated pro-
gram designed to provide an easily-iearned, thorough and teresting background in radio.

You begin by examining the various radio parts of the ‘‘Edu-K * You then learn the
function, theory and wiring of these parts. Then you build a simpie radio. With this first
set you will enjoy listening to regular broadcast stations. learn theory, practice testing
and trouble-shootin2. Then you build a more advanced radio, learn more advanced theory
and technigues. Gradually, in a progressive manner, and at your own rate. you will
find yourself constructing more advanced mutti-tube radio circuits, and doing work like &
professional Radio Techn n. ) N . ]

tncl in the course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. These are not unprofessional
“sbreadboard’’ experiments, but genuine radio circuits, constructed by means of professional
wiring and soldering on metal Chassis, plus the new method of radio construction known
as ‘‘Printed Circuitry.’”” These Circuits operate on vour regular AC or DC house current.

You will receive all parts and instructions necessary to build twenty different radio and
2lectronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, varie«

able, electrolytic, mica, ceramic and paper dielectric condensers,
hardware, tubing, punched metal chassis, Instruction Manuals,
#elenium rectifiers, coils, volume controls and switches, etc. ) N
In addition, you receive Printed Circuit materials, including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a usefui set of tools, a
professional electric _soldering iron, and a seif-powered Dynamic Radio and Electronics
Tester. The ‘‘Edu-Kit'’ also includes Code Instructions and the Progressive Code Oscillator,
on to F.C.C. Radio Amateur License training. You will also receive lessons for
scrvicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta.
tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools,
instructions, etc. Everythino is yours to keeo.

resistors, tie strips,
hook-up wire, solder,

[ PRINTED CIRCUITRY |

At no increase in price, the “Edu-Ki%’ I
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unigue
servicing instrument that can detect many
Radio and TV troubles. This revolutionary |

new technique of radio construction is now
bBecoming popular in commercial radio and l
TV sets.

A Printed Circuit is a special insulated

chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in _and soldered to terminals.

Printed Circuitry is the basis of modern l
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in- |

]

terested in Electronics.
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Reg. U.S.
Pat. Off,

Training Electronics Technicians Since 1946

PRINTED CIRCUITRY

FREE EXTRAS

SET OF TOOL

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE « QUIZZES
TELEVISION BOOK o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE o FCC
AMATEUR LICENSE TRAINING

1189 Broadway, Dept. 574DJ

! SERVICING LESSONS

You witl learn trouble-shooting and
servicing in @ progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car radios. You wlll learn how to
use the professional Signal Tracer. the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be abie to do many a repair job for
your friends and neighbors, and charge
fees which wiil far exceed the price of
the ‘‘Edu-Kit.’’ Qur Consultation Service
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BA

J. Stataitis, of 25 Poplar pPl., water-
bury, Conn., writes: ‘'l have repaired
several sets for my friends, and made
money. The ‘‘Edu-Kit’’ paid for itself. 1
was ready to spend $240 for a Course,
but l' found your ad and sent for your

v

valerio, P. O, Box 21, Magna,

Kit.

en
Utah: *‘The Edu-Kits are wonderful. Here
1 am sending you the questions and aiso
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
build Radio Testing EQuipment. 1 en-
joyed every minute 1 worked with the
different kits; the Signal Tracer works
fine. Also like to let you know that |
feel proud of becoming a member of your
Radio-Tv Club.’’

Robert L. Shuff, 15@4 Monroe Ave..
Huntington, W. va.: ‘‘Thousht | would
drop you a3 few lines to say that [ re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing€ radios and phonographs. My
friends were really surprised to see me
get into the swing of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell. and finds the
troubte, if there is any to be found.’’

Progressive ‘’Edu-Kits'’ Inc., 1189 Broadway, Dept. 574DJ Hewlett, N.Y. 11557

NAME. ...
I ADDRESS. .. ....... ... s
:CITY & STATE. . .................... 2P .. .. .. ...
PROGRESSIVE “EDU-KITS” INC.

| Piease rush me free literature describing the Progressive |
I Radio-TV Course with Edu-Kits. No Salesman will call.

Hewlett, N.Y. 11557 |
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Showcase of New Products

New Bearcat

Scanning up to eight fixed frequencies
in any one or two public service bands,
the BEARCAT Ill is built for the future
with its interchangeable RF module sys-
tem. New bands (low, high, UHF) can
be added to the existing circuitry via
plug-in modules to enable the user to
change bands or to add authorized future
bands. One set can do it all! Ideal for
home, office or mobile use anywhere,
the BEARCAT IIt may be purchased as
a single-band unit, or a dual-band unit—
buy only what is required for the locale.
Its patented ‘‘track tuning’’ searches,
locks. in, and then moves on to other
active channels for on-the-scene action.
Weather, fire, police, business,” marine,
and civil defense transmissions are moni-
tored at 25 times per second with incom-
ing signals processed through sophisti-
cated components, such as quartz crys-
tal filters. The BEARCAT IllIl comes
equipped with mobile mounting bracket,

CIRCLE 73 ON READER SERVICE COUPON

12-vDC/117-VAC power supplies and
telescoping antenna. Crystals are not
included. Suggested retail price: Dual-
Band, $159.95; Single-Band, $139.95.
The BEARCAT Il is manufactured by the
Electra Company, Cumberland, IN 46229
and they'd be happy to hear from you.

Kirlian Photography Set

Now you can explore the fascinating
world of “‘aura’’ photography with a new,
self-contained Kirlian Electrophotography
Research Unit. This superior, compact
unit has everything, except a photo
changing bag, to meet the needs of most
Kirlian researchers and experimenters. It
is ideal for color or black & white 35 mm,
sheet, or even Polaroid film for photos
up to 5 x 7-in Il without a camera or
lens. Kirlian photographs may show a
correlation between iliness, fatigue, emo-

i

CIRCLE 72 ON READER SERVICE COUPON

tions and the ‘‘aura.” With Kirlian pho-
tography you can make a direct physical
measurement of emotional changes. You
can record corona discharge photography
of both organic and inorganic objects.
Dramatic changes can also be recorded
after one receives good or bad news,
since anger, laughter, pleasure or pain
will also change the ‘“‘aura.” No set-up
time is needed. Theres no separate
electrode, power supply or glass plate
to be concerned with. You can use it to
experiment with photos of fingers, coins,
leaves, elbows, portions of feet, and
more. Output voltage is continually vari-
able from under 12 volts to over 32
kilovolts, giving excellent picture density
under all conditions. The Kirlian Electro-
photography Research Unit is available
by mail from Edmund Scientific Co., 380
Edscorp Bldg., Barrington, NJ 08007.
Stock No. 72,104. it is $139.95 post-
paid. As with everything Edmund sells, it
carries a 30-day money-back guarantee.

Why you need a Hustler CB base station antenna.

CIRCLE 18 ON READER SERVICE COUPON

Your antenna is your link with other
CB'ers. The more effective that link, the
better you hear, and the better you're
heard. Hustler CB base station antennas
are electrically longer for greater range
— up to 20%—to extend your signal over
the miles. And they're easy to install, stay
tuned for peak performance no matter
what Mother Nature does. Each Hustler
is manufactured to the highest standards
of the industry with the very best materiails.
Get outstanding all directional coverage
with a Hustler “Trumpet”—Model 27T or
“Jam Ram” Model 27JR.

AVAILABLE FROM ALL DISTRIBUTORS
WHO RECOGNIZE THE BEST!

HUSFLER

new-tronics

L corporation

= 15800 Commerce Park Drive
=1 Brookpark. Ohio 44142
(216) 267-3150

‘the home of originals”
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LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed with
exciting ‘and unusual values in electronic, hobby

and science items — plus 4,500 finds for fun, study
or profit . . . for every member of the family.

A BETTER LIFE
STARTS HERE

SOLAR ENERGY &

CUBE! @:ﬂ
Unique demonstrator dramatically Z

shaws how sunlight converts to kinet- -

ic energy. Clear plastic Solar Energy

Cube placed in the sun with its 3 ¥

highly efficient silicon solar celis Y

powers the motor to whirl the propel-

lor! Unit actually produces 1.5v DC, 825ma. Same cells found
in cur mighty panels. Speed directly related to sunlight available.
Nothing to wear out! Great for executives, hobbyists, teachers.
No. 42,2B7EK (4 X 4 X 4") $19.95 Ppd.

® © © 000 09002 000000 0 0

3-CHANNEL COLOR ORGAN KIT

Easy to build low-cost kit needs no
technical knowledge.,Completed unit
has 3 bands of audio frequencies to
modulate 3 independent strings of
colored lamps (i.e. “lows"-reds, “mid-
dles''-greens, “‘highs’’-blues. Just con-
nezt hi-fi, radio, power amp etc. & plug ea. tamp string into own
channel {max. 300w ea.). Kit features 3 neon indicators, color
intensity controls, contrciled individ SCR circuits; isolation trans-
former; custom plastic housing; instr.

Sto:k No. 41,831EK $18.95 Ppd.

® 09 O OO O 0000000 0 0 0 0

BUILD A SOLAR HOME
AND SAVE!

Beat the energy crisis—build a2 mod-
ern 10 room solar heated & air
conditioned home designed by fa-
mous ecological architect Malcolm
B. Wells! Its 10-yr.-proven Thomason
"'Selaris System’’ can cut convention-
al heating costs as much as 2/3! Your builder can modify or use
as-is the complete blueprints included with “Solar House Plans
11’" (by Edmund, Homan, Thomason & Wells). Estimated $40,000
building cost. 48-pg book shows all pro's and cons. illustrated.
No. 9469EK (82 X i1” PPRBK) $24.95 Ppd.

ELECTRONIC DIGITAL
STOPWATCH: $69.95

A price breakthrough! New pocket
size 4 oz. timer acc. to +29% of last
digit (1/100 sec. increments). Com-
pares with others twice the price!
Instant error-free readouts to 9999.99
sec. (over 23 hr). Starts, stops, re-
starts (accumulates). Mechanical pushbutton a electrical remote
on/offs w/ any 3.5-150v AC/DC source. Plug-in jack. Incls. 9v
batt. Solid state.

No. 1943EK (2% X 4% X % .
DELUXE 2 EVENT STOPWATCH (—+0.01% OF LAST DIGIT)

No. 1633EK

%) $69.95 Ppd.
$149.95 Ppd.

MAIL COUPON FOR

GIANT FREE

COMPLETE A
EDMUND SCIENTIFIC CO.

WHEN YOU COME TO PHILAOELPHIA BE SURE TO SEE

P
.7 FREE BICENTENNIAL LIGHT SHOW {3

EDMUND FACTORY STORE

g SUPER POWER
| FOR ANY AM RADIO

New antenna assist turns a tiny tran-
sistor into a tiger, has pulled in sta-
tions 1000 miles away! Just set it
beside your radio (no wires, clips,
grounding) and fine-tune Select-A-
- " - Tenna's dial to same frequency—
"'"Gangbusters’! Terrific for sportsmen, vacationers. Great for
clearing weak signals in radio depressed areas, off-coast islands,
stations in crowded frequencies. Solid state—uses no electricity,
batts., tubes. Works almost forever.

Stock No. 72.095EK $15.95 Ppd.

® © 600000600606 00 vVO0 060 0 o

AM RADIO FITS
IN/ON YOUR EAR!

Wear it inconspicuousiy everywhere,
listen as you work (lawn, yard, office),
watch (game, beach) or wait. Instant
music, news, sports. No gimmick-
6/10 oz. technological wonder w/in-
tegrated circuit, 11 transistors, pat-
ented ferrite antenna/tuner/volume dial. Works best outdoors.
Uses hearing aid batt. (incl.)-up to 100 hrs. playing. New batt.
to slip in avail. at drug stores (about 50¢). No lengthy wires,
bulky cases, or power-packed!

v

Stock No. 42,275EK $14.95 Pnd
© ® ©® ® ® ® ® &  ® 0 D D B & © O
ARA
A;«:g A The MOST POWERFUL
1322833 SOLAR CELL!

N
e g @ World's biggest (3” dia.), strongest
k silicon cell delivers over 1 amp.
.5v D.C. or 1/2W. 5 times more effi-

cient per cost than ever before! Only

1 mil thick. Tab leads for any circuit,

100's of applications. Hook in series
for more voltage; parallel—more current. Real breakthrough!

No. 42,270EK $19.95 Ppd.
2’ DIA. 500 mA. @5v No. (45EK $ 9.95 P;d.
PIE-SHAPED 34 2 DIA. 100 mA. @ .5v No. 42,146EK $ 5.50 Ppd.

© 000600 0006060606060060 060
PRO ELECTRONIC

SOUND CATCHER

Parabolic mike w/ 183" reflecting
shield & 2 1.C.'s in amplifier magni-
fies signals 100X that of omni-direc-
tional mikes. Catch a songbird ¥
mile off; QB’s huddle strategy;
sounds never before heard. Super di-
rectivity gives highest signal to noise ratio poss. Safe: auto. cuts
off ear damaging noises. Earphones, tape recorder output, tripod
socket. Req. two 9v trans. batt. (not incl).
No. (649EK (5'2 LB.)

BIG EAR “TOY"” MODEL #80,176EK

$299.00 Ppd.
$ 32.25 Ppd.

® 0000000060000 000 00 ¢
KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Alpha-Theta brain-
waves. Ultra-sensitive electrode head-
band slips on/off in seconds—elim
inates need for messy creams, etc.
- Atch’'d to amplifier, filters brain-
waves, signals beep for ea. Alpha or Theta wave passed. Mon-
itoring button simulates Alpha sound; audio & visual (L.E.D.)
feedback. Reliable, easy-to-use unit comparable to costlier
models. Completely safe. Comprehensive instruction booklet.

No. 1635EK (8x3x4"; 24 oz.) $144.50 Ppd.
LOW COST ‘‘Starter” UNIT,
No. 71.809EK ’ $ 55.00 Ppd.
mo. 1652EK DELUXE “ON'"" TIME MONITOR—

Measures & Records % $375.00 Ppd.

MAIL WITH CHECK, M. 0. OR CHARGE NO.
300 Edscorp Building, Barrington, N.J. 08007

CATAlosl i How Many Stock No. Description Price Eoch Total
F ® i [JPLEASE SEND GIANT
164 PAGES e MORE THAN FREE CATALOG “EK”
[ 450 UNUSUAL [J Charge my BankAmericard *
' BARGAINS [ Charge my Master Charge * agq yandling Chg.: $1.00, Orders Under $5.00, 50¢, Orders Over $5.00
I Comptetely new Calaiog Packed with huge seiection of telescapes, m) I s € =3 tT I 4 N
croscopes. bmoculars, magnets, magmifiers prisms. photo companents. Interbank No. — e}
ecology and Unique Lighting ilems, parts. kils, accessaries many g { Rancmencard (G | enclose (Jcheck (] money order for TOTAL $
I hi(ld-lcj!' sur‘plus ba':xams ;oo;s of charts. jllustrations. For hobby My Card No. Is §
1sls, experimenters, schools. ndustry = — —_——
| EDMUND SCIENTIFIC CO. l[ B [TTTT] | l [ T _l T
| 300 Edscerp Building, Barrington, N, J, 08007 1 o - - F=——
Please rush Free Giant Catalog “"EK" Card Expiration Date ___ —
Name 30-DAY MONEY-BACK GUARANTEE. '~2me
o I You must be sat:;sﬂ?jd or return Address
r any purchase in 30 days for full : i
I City State Zip 1 refund. *$15.00 minimum 'Y State 2ip
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The only “two-antennas”
antenna. it scans

360 in milliseconds with
5.75 dB gain. Or beams
an 8.75 dB gain signal
where ‘and when you want
it—instanta

as the control box!)

J New contemporary control
console with blackout panel,
simulated leather end panels.

2 Compact size —radius just
3 feet. Wind rated in excess
of 100 mph.

[J Ideal for emergency teams -
zero in on trouble spots

MODEL K
antenna

enna spacialists co.

Division of ORION INDUSTRIES, INC.
12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr.,

Westbury, L.1., New York 11590

Canada: A. C. Simmonds & Sons, Ltd.

CIRCLE 5 ON READER SERVICE COUPON

STAR=-TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS
PARTS & PIECES FOR SCHOOLS. SHOPS, HAMS & HOBBYISTS

SEND FOR OUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore. 97217

PARTS! @EEII TUBES!

q.‘v“’ Send For 4’(
CORNELL' S

36

ORDER FREE

New Color

Catalog
48 Pgs. New Ihms

33

IN LOTS OF 100
4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

IN 24 HOURS!

tF NOT SHIPPED.

HEY, LOOK ME OVER

Also available from Edmund is a Vinyl
Photo Changing Bag. (No. 42,240) for
$6.50 postpaid.

Top Dog Mixer

Bozak, Inc., has announced the Model
919 Audio Signal Processing Center
which will give the home music-lover “all
the essential facilities of a small-scale
studio console.” The Model 919 permits
the user to biend three different two-
channel stereophonic input signals with
separate level and bass, mid-range and
treble controls on each input. The
standard input channels include a phono
input, a microphone input and a switch-
selected choice of tape, tuner or auxiliary
input. A ‘“‘panning” circuit permits the
operator to locate the apparent position

CIRCLE 71 ON READER SERVICE COUPON

of a microphone input anywhere he
chooses between left and right channel
outputs, even give the illusion of an an-
nouncer walking across the front of a
recorded symphony. Stereo blend con-
trol permits the selection of the width
of the output, all the way from mono to
extra-wide, in which case an orchestra
has a wider frontal area. A ‘‘cue selec-
tor” makes it possible to monitor each
of the inputs separately. Wide dynamic
range and frequency response, Bozak
claims, contribute to minimal distortion
for the unit—less than 0.19%, over a fre-
quency band of 20 to 20,000 Hz with full
10-volt output into a 200-ohm load. The
unit, which sells for $797, is 7 in. high,
17% in. wide and 10% in. deep without
the cabinet. Weight is 21 Ibs. Also avail-
able is an optional true-walnut enclosure
for shelf mounting. Complete technical
specifications are available from Bozak,
Inc., Box 1166, Darien, CT.

Curve Tracer

Hickok's new model 440 Curve Tracer
dynamically tests all types of semicon-
ductors under actual conditions, in or
out of circuit. Used with any scope hav-
ing external horizontal input, it generates
calibrated ‘‘characteristic curves' that
can be accurately scaled right from the
screen. It safely tests J-FETs, MOS-FETs,
diodes, zeners, transistors, UJTs and
SCRs—silicon or germanium, power or
signal. Insta-Beta takes the guesswork
out of transistor beta and FET parameter
calculations. In the transistor mode,
Insta-Beta displays a single, full range
I/c t/B curve from which AC and DC beta
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can be instantly determined without in-
terpolation. This curve also shows beta
linearity at a glance. in the FET mode,
insta-Beta displays the entire transfer
curve jncluding pinch-off voltage, full-on
current, and the active portion for easy
calibration of Gm. In normal semiconduc-
tor testing, a variable step control pro-
vides characteristic curve displays with
up to ten steps per family (steps of base
current for transistors and steps of gate
voltage for FETs). A Horiz V/Div control
changes horizontal sensitivity without re-
quiring scope recalibration. Maximum
sensitivity of 1V/div is especially useful
for measurements in the semiconductor
threshold or turn-on region. Controls are
iogically arranged on the front panel and
use color-coding and fast set-up marks
where applicable. A handy pull-out card
provides ready reference information for
calibration, set-up and operation of the
instrument. Sells for $165.00. For more
information on the model 440 Curve
Tracer contact Instrumentation & Con-
trols Div., Hickok Electrical Instrument
Co., 10514 Dupont Avenue, Cleveland,
Ohio 44108.

Sidetalk Twins

PACE Communications, Div. of Path-
com, Inc. has introduced a totally new
pair of SSB and AM citizen band 2-way
radios, the Sidetalk Twins. The Sidetalk
1000M (mobile) and 1000B (base) are
all solid-state units with the maximum
legal output power of 12 watts PEP, plus
full control of upper side bands, lower
side bands or the 23 conventional AM
channels. This combination of sideband
(which allows a greater range of opera-
tion) and AM gives the user the best of
both worlds. Both units offer noise-
blanker control for suppressing impulse

sidetalk 1000B base

! ﬂ%“tﬂ?\
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(Continued on page 14)
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visual signal inpai and powe- output
indication.

"TWIN LED LIGHT indicate transmit (red)

and seceive Tgrean:.

¥ VARIABLE TONZ= CONTROL. You adjust 8
audio response Izv2l 1o compensate for

high noise levels.

 LOCAL-DISTAN™ RF SAIN SWITCH
prevents overload and distorticn from
neatby transmitters.
AUTOMATIC NCISE ELIMINATOR
SWITCH —w th CGn-0f° feature.

PLUS THES= O"HEF GREAT FEATURES

AND CONVENIENCES: CB-PA switch
converts uni® into powerlul, 5-watt
P.A./Hailer sgstem...full-size, plug-in
mike...illuminated channel cial...AMC
circuit to prewent overmodulation...

Tuned RF stage...Positive and negative
ground operation.. Full 4 watts power to

antenna... DrLal conversion super-

hetesodyne rece ver... External speaker

jack.
Send for fuII-Ame colo~ brochur= today!

» LARGE (1%’ x%') S-RF METER. Offers

. fram only
- 2 crystals!

L& - 11

That's Gyro-Lock! Am amaz ng new
innovation in CB engineering design.
Imagiye—full, 23-chamnel op=eration from
only Z crystals. Advanced, inbegrated circuits
(10 of them) replace other crystals formerly
needed. So, unlike old synthesizers which
can be aftected by temperature changes—
with Foyce Gyro-Lock you are always on
channel, on every charnel.

Reason enough to choose the Royce
Mcde! 1-612. But, your Royce Dealer has
many other features to show you. Stop by
and s2e them all—soon!

Royce } B3| electronics
®Y corporation

1142 Clay St., North Kaasas Gity, Mo. 64116
CALL: (816) 842-0252. TELEX: 426-145
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Compare what you get
training and vour

Compare costs

Only NRI offers five complete
TV /Audio Servicing Courses
from $370 to $1,095 . .. with
convenient, inexpensive time
payment plans. In the Master
Course in color TV servicing,
with a 25” diagonal solid-state
color TV, you save as much as
$600 under the next leading
home study school.

NRI saves you tuition because
our costs are lower. We pay no
salesmen, and we engineer our

own Kkits and training equipment.

We don’t buy “hobby kits” from
others. Nor do we penalize you
with big interest charges for
time payments. We pass the
savings on to you.

10

(ompare training

NRIis one of the few home study
schools that maintains its own
full-time staff of technical
writers, editors, illustrators,
development engineers and
publications experts. The people
who design the kits also design
the lessons . .. so that theory and
practice go hand in hand. The
lessons aren’t “retro-fitted” to

an outside-source “hobby kit.”

At each stage of building, you
experiment with the power on;
you don’t wait till the set’s
completed to learn trouble-
shooting. The NRI set is designed
exclusively for training. It is also
a superb 100% solid-state
receiver for your personal use.

ELEMENTARY ELECTRONICS/September-October 1975

(Compare choices

Most schools offer one course in
color TV servicing, period. Only
NRI offers you five different
courses to match your needs and
budget. The comprehensive 65-
lesson course, complete with

7 Kkits, costs as little as $370. Or
you can choose the $465 course
that includes a 12” diagonal
black & white portable TV for
hands-on experience. Then
there’s the 19” diagonal solid-
state color TV course for $795;
the advanced color TV course
for trained technicians with an
18” diagonal color TV for $645;
and finally, the magnificent 25”
diagonal solid-state color TV
course, complete with console
cabinet, oscilloscope, TV pattern
generator, and a 3V digit digital
multimeter, for $1,095. Other
schools charge you hundreds of
dollars more for an equivalent
course.

7
SOLUOALD3 1T Adrquswa |l 7|40
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inTV/Audio home
choose NRI.

Compare equipment

NRI has engineered the widest
variety of professional electronic
lab equipment ever designed
entirely for training at home.
When you enroll in the Master
Course in TV/Audio Servicing,
for instance, you receive kits to
builld a wide band, solid-state,
triggered sweep, service type 5”
Oscilloscope ; color pattern
generator ; solid-state radio; and
a digital multimeter:

Before you settle on any home
training course, compare the
over-all program. See if you are
getting kits engineered for
experimentation and training
... or merely “hobby kits”. Count
the experiments . .. compare the
components. Don’t just count
kits. (Some schools even call a
slide rule a kit.)

TINA
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(Compare schools

Home study isn’t a sideline with
NRI. We've been its innovating
leader for 60 years. Ask any of
the hundreds of thousands of
NRI graduates. They’ll tell you
... you can pay more but you
can’t buy better training.
Along with each course, NRI
provides bite-size, fully-
illustrated lessons; personally
graded tests; and the kind of
person-to-person teaching that
makes learning easier and faster.
Send for the free NRI full-
color electronics catalog and
discover why so many choose
NRI. You'll find courses offered
in TV/Audio Servicing,
FCC License, Complete
Communications Electronics,
Digital Computer Electronics,
Marine and Aircraft Electronics,
Mobile Communications, etc.

' NRI Home Training

_in Electronies

MAIL CARD

FOR YOUR

FREE NRI

CATALOG o ot

27

p. DIGITR COMPUTERS.

NO SALESMAN WILL CALL.

AVAILABLE FOR CAREER
STUDY UNDER GI BILL

Check box on card for information.

NHI NRI SCHOOLS
LV

McGraw-Hilt Continuing Education Center
& 3939 Wisconsin Avenue,
Ién . Washington. D.C. 20016
L}
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(Continued from page 8)

noise interference, public address circuit.
full range RF gain control for receiver
sensitivity adjustment, clarifier for com-
pensating drift errors in the received SSB
signal frequencies, indicator lights for
easy recognition of AM, LSB or USB
mode status, jeceive and transmit status
indicator lights, and positive or negative
ground applications. Technical features
of the Sidetalk Twins include a crystal-
lattice filter that provides band-pass' with

Sidetalk 1000M mobile
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over 60 dB suppression of unwanted
sidebands. Sidetalk 1000M also features
a full size S/RF meter for monitoring in-
coming signal strength and relative trans-
mitter output power strength, operating
on 12 VDC. Sidetalk 1000B is aiso
equipped with a full scale digital alarm
clock for timing transmissions. A full-
size, multiple-functioning meter is pro-
vided for monitoring incoming signal
strength, retative transmitter power out-
put, and SWR (standing wave ration of
antenna) condition and performance.
Engineered for 110-VAC and 12-VDC ap-
plications, it includes an external speaker
jack/headphone jack. Units are FCC type
accepted. Suggested retail price: 1000M,
$349.95; 1000B, $449.95. Get all the
facts direct from Pace Communications
(Pathcom, Inc.) 24049 So. Frampton
Avenue, Harbor City, CA 90710.

Discriminating Detector

White's Electronics now offers a new
discrimination feature on all of its
“Series II" TR metal detectors. Repre-
senting a big advance in detector ef-
ficiency, the discriminator reduces time
wasted digging up tin foil, bottie caps,
gum wrappers and other types of junk
items. Two of the most popular Series Il
detectors are the Goldmaster 66 TR-4B
and The Alaskan TR-4B, which have sug-
gested retail prices of $309.50 and
$309.50, respectively, with discriminator.
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New circuitry added to the Series Il cir-
cuit accomplishes the discrimination. In-
stead of Low—High—Auto, the discrimi-
nator TR units have Normal—Auto—Dis-
criminate modes, plus a separate control
for adjusting the degree of discrimina-
tion desired. Discriminator-equipped de-
tectors can be easily adusted to reject
beverage-can pull-tabs and still detect
most coins, making prospecting on
beaches and other areas where there is

aNantls Astroplane
gives CBers Performance to brag about.

—

The unique construction fea-
tures are exceptional.

4.46 db gain over isotropic
is, and provides, a stronger
transmit and a stronger re-
ceive.

To make use of the better
signal,the Astroplane radiates
the signat from higher up than
other CB antennas and at a
better angle. According to Dr.
Alva Todd of the Midwest Col-
lege of Engineering, ‘it pos- 1
sesses an unusually low angle
of maximum radiation.” This
low angle of radiation means
that your power is radiated at
the horizon and not up into
the clouds.

You’'ll also get long lasting,
trouble-free performance be-

CIRCLE 6 ON READER SERVICE COUPON
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—without long drooping
radials, without coils to burn
or short out. and with di-
rect ground construction for
positive lightning protection
. and static dissipation.
$36.95 Sugg. Retail

Gain 4.46 over isotropic
Lightning protection D.C.

F'<

Aavanii

cause it is compact in design RESEARCH ANO DEVELOPMENT, INC.

Ground
V.S.W.R.
Length 12 Ft.
Diameter 30 In.

Free 16 page color catalog

Write: Avanti R & D, Inc.
340 Stewart Avenue
Addison, lllinois 60101

In Canada:

Cardon tmport Co.LTD, Montreal

1.2:1

creators of

the famous MﬂUNRAKE

public access much more productive
than with standard units. From White's
Electronics Inc., 1012 Pleasant Valley

Road, Sweet Home, OR 97386.

MATV Crimper

Channel Master has developed a new
crimping tool whose unique jaw con-
figuration eliminates the danger of crush-
ing 75-ohm fittings, a common cause of
signal loss in MATV installations and
other antenna installations using 75-ohm
cable. The new Crimp-O-Matic, model
7188C, is made so that its jaws ‘“bottom

out’ (close down) on each other instead
of on the fitting. When a fitting has too
large an outside diameter, the tool will
deflect at the handle end, again pre
venting undue pressure on the fitting,
no matter how hard the technician
squeezes the tool. Specially designed
jaws further protect the fitting. List price
for model 7188C is $16.30. For further
information, contact MATV Department,
Channel Master, Ellenville, NY 12428.

Heat-Shielded lrons

Featherweight soldering irons with heat
resistant or shielded pencil-fke handles
and extra long cords will make home
wiring repairs, fixture installations and
creative crafts easier and without hand
discomfort. Finely balanced Weller irons
weigh as little as 1% oz. and no more
than 1 Ib. even in the heavy duty models.

W A—ae B W B A—AC TGN §
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They are rated from 25 to 175 watts, and
their long-life, pre-tinned tips of plated
copper are replaceable. Prices range from
$5.50 to $14.00 at hardware stores and
home centers. Weller, a member of The
Cooper Group, Apex, NC 27502
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Continental Specialties Corp. offers

a total line of breadboard test devices

. .. everything from inexpensive kits

to high-power professional units and
logic monitors too. Each high quality,
compact unit comes with a guarantee

of complete satisfaction or your

money back within 10 days. Here are

but five of the “hottest” items we make. ..

five new
breadboard testers

PROTO BOARD

| Power for the 100

Professional!

New Proto Boards
PB-203 and PB-203A
with built-in
regulated
short-proof

power supplies!

Complete Kit .

19%

Add $1.50
shipping/handling

The PB-100 is a low cost, big 10 IC capacity
breadboard kit, complete down to the last nut, bolt
and screw. Includes 2 QT-35S Sockets; 1 QT-35B
Bus Strip; 2 5-way binding posts; 4 rubber feet;

screws and easy assembly instructions. 4.50”
(114.3mm) wide x 6.00” (152.4mm) long x 1.35”
(34.3mm) high. Order your PB-100 kit! Start building

and testing now!

A complete mini-
breadboard budget
kit with full IC capacity

Ready-to-use. Just plug in and start

building! 2 extra floating 5-way bindIing

posts for external signals (PB-203 only). Completely
self-contained with power switch, indlcator lamp and power
fuse. 24 14-pin DIP capacity. All metal construction . ..

no chipping or cracking as with plastic cases. Two-tone
quality case mzkes both PB-203 and PB-203A aesthetically,

B-203

3 QT-59S Sockets

4 QT7-59B Bus Strips

1 QT-47B Bus. Strip

Fuse ® Power Switch
Power-On Light

975”L x 6.6"W x 3.25"H
Weight: 5 Ibs.

5¥, 1 AMP regulated power
supply

P

75.

Add $2.50 shipping/handling

QUTPUT SPECIFICATIONS
Load Regulation Better than 1%
Output Voltage 5V + v

@ Y2 AMP

Ripple & Noise 10 millivolts

P,

as well as technically attractive.

PB-203A

3 QT-59S8 Sockets

4 QT-59B Bus Strips

1 QT-47B Bus Strip
Fuse ® Power Switch
Power-On Light

9.75”L x 6.6”W x 3.25”H
Weight: 5 Ibs.

5V, 1 AMP regulated power
supply (same as PB-203)
+15V, V2 AMP regulated
power supply

—15V, %2 AMP regulated
power supply

120.

Add $2.50 shipping/handling

OUTPUT SPECIFICATIONS
Load Regulation Better than 1%

15V, internally
adjustable
V4 AMP,

Output Voltage

@
Ripple & Noise 10 millivolts

Continental
Specialties Corp.
LOGIC MONITOR
brings ICs to life
faster than a scope...
safer than a
voltmeter

95

- 8 each

Add $2.50 shipping/handling

Self-contalned, pocket size. No
adjustments or calibrations needed.
Puts life into digital designs. Just
clip to any DIP IC up to 16 pins.
NO POWER SUPPLY NEEDED!
Simultaneously displays static and
dynamic logic states of DTL, TTL,
FTL or CMOS on 16 large high Intensity LEDs. Watch
s gnals work through counters, shift registers, timers,
aiders, flip flops, decoders, entire systems. Concentrate on
s gnal flow and irput/output truth tables. Forget probe
grounds, pin counting or sync polarity. Precision plastic

guides and flexible plastic web*

insure positive connections.

Varsatile. Fast. Accurate. Indispensable. Order yours today!

=SB PROTO-CLIP offers power-on...
hands-off signal tracing...under $5!

Trace slgnals or troubleshoot
fast. Inject signals or wire
unused clrcuits into existing
boards. Flexible plastic web”
construction eliminates
springs and pivots. Plus, the
narrow throat is perfect for
high density pc boards.
Order now!

PC-14 14-pin Proto-Clip: $4.50 ea.
PC-16 16-pin Proto-Clip: $4.75 ea.

Add $1.00 shipping
and handling

Scope probes,
test leads lock
onto unique
toothed grips

All Continental Specialties breadboard test devices
are made in the USA, and are available off-the-shelf
from your local distributor or CSC. Ditrectpurchases
may be charged on BankAmericard, Master Charge
or American Express. You get a FREE English/Metric
conversion slide rule with each order. Foreign
orders please add 10% for shipping/handling.
Prices are subject to change. Write or phone for
complete illustrated catalog, plus the name and
address of the CSC dealer nearest you.

*Patents Pending

=l

CONTINENTAL SPECIALTIES CORP.

44 Kendall St., Box 1942, New Haven, CT 06509 *+ 203/624-3103

West Coast Office: Box 7809, Sen Francisco, CA 94119 » 415/383-4207
CANADA: Available thru Len Finkler Ltd., Ontario
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Mini-Scan™
is the pocket
scanner that
works a week
on just 4
penlight cells.

A breakthrough
we call “mini-
miser circuitry”’
makes it possible
...and it’s
actually 2% to 5 times more
efficient than any other pocket
scanner we tested!* Just 4 alkaline
penlight cells power it for a full
week, 8 hours a day, on a tough
50-50 duty cycle (50% full volume,
50% squelched). And its perform-
ance is bred from our experience in
public safety two-way radio. .. so it
also gives you the crispest, clearest
messages possible. Just $119.95
with built-in ferrite antenna
(batteries, crystals and optional
flexible antenna extra.)

*Test results gladly supplied
on request.

Johnson
»MINI-SCAN"

... the professional pocket scanner

E. F. JOHNSON CO., WASECA, MINNESOTA 56093
IN CANADA: A. C. SIMMONDS & SONS, LTD.
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ASK HANK,
5 HEKNOWS!

Read the Rules
How long lias Channel 9 (27.065 Mliz)
been the CB call channel?
L. S., Buffalo, NY
Never! Channel nine has been. officially
designated as an emergency call channel
by the FCC. Call your friends on another
channel. That's 10 through 15 or 23.
Know your rules!

Grounded Out
! must voice strong objection to your
statements concerning the ground (green)
terminal of electrical outlets in the Jan./
Feb. 1975 issue of ELEMENTARY ELEC-
TRONICS. The National Elecirical Code
requires without exception that the ground
terminal be connected to the power line
ground via a conductor at least as large
as the “hot” wire to the outlet, in all new
installations. Many deaths are the direct
result of operating certain equipment (es-
pecially power tools and appliances) with-
out the proper grouwnd. Electrical noise
reduction, which you gave as the reason
for grounding an outlet, is strictly a fringe
benefit. Your ignorance on the subject was
further indicated when you said that the
ground terminal should be connected to
the outlet box via the owutlet mounting
fugs. 1 strongly suggest that you clarify
vour starements.
—C. B., Monroe, LA
You are correct. It appears that I erred
but 1 would like to call your attention to
your phrase “all new installations.” 1 was
talking about an old installation, which is
not covered by this code. 1 would like to
point out that if the ground terminal is
automatically connected to the box, why
the green ground screw? The answer is
simple—~do not rely on the mounting
screws, which may rust. Also, plastic boxes
are making the scene—they're good insu-
lators. One thing I believe we both agree
on is the reading of the National Electrical
Code. It's good reading and may save
your life.

What's a BFO
I have an 8-band radio and on it there
is a BFO switch. Can you tell me what
irs for?
—R. P, Edinburg, PA
Sure can. When the BFO is on, it will
cause a whisile to be heard whenever a
station’s carrier is present. You may have
to jiggle the fine tuner knob to get the
tone you like to hear. Now this whistle,
or tone, is annoying when listening to an
AM station, and that’'s why you can turn
it off. However, when a station is broad-

Got a question or a problem with a project—ask
Hank! Please remember that Hank's column is

limited to answering specific electronic project
questions that you send to him. Personal replies

cannot be made. Sorry, he isn’t offering a circuit
design service. Write to:

Hank Scott, Workshop Editor
ELEMENTARY ELECTRONICS
229 Park Avenue South
New York, NY 10003

casting an

copy it down.

Good Trio

I'm looking for a shortwave receiver,
one witlh good sensitivity. | picked out
GR-78
wihich is a six-band covering 190 kHz to
30 MHz. | also saw a Lafayette HA-600,
a 5-band amateur and shortwave receiver,
covering 150 kHz 1o 30 MHz. The third
one was a Realistic DX-160, 5-band cover-
one
shall I get? I need some professional help.

—J. G., Greenfield Park, Que.

All these products have published speci-
believable—they are
made by reliable outfits. As for which
receiver to buy, it is your decision because
only you can know exactly what you
want. Check the specs carefully. Then
check the features and compare the lot

three receivers, one a Heathkit

ing 150 kHz to 30 MHz. Which

fications which are

against the prices. Lots of luck!

Ham Parts

In vour March/April issue of ELEMEN-
TARY ELECTRONICS there was an article on
shortwave antennas by Joe Rolf, and it
included a schematic and picture of an
antenna tuner. At what company (their
address too, if possible) can I get the cojl.
The ones mentioned were B&W 3008 and

Air Dux 532T.

—W. M., Waterloo, 14
The parts in question are typical ham
radio parts available from most parts sup-

plies stores who service hams.

wind Power

I set up a fan-generator combination on

a small tower and now I get abour 30
amps AC ar 15 volts. I'm using a car's
alternator as the generator. What can 1 do
with this power after seeing it is not re-
liable because the wind varies in speed?
—E. E., Ellenville, NY

You're talking about 450 watts of power.
Pass it through a resistor and use the heat
to assist your regular heating system. May-
be the resistive load can be placed on your
garage floor which will keep the car warm
for fast starts on very cold mornings. The
wind is fickel and you can’t rely on a
fixed frequency output or constant voltage
output. But, a resistor doesn’t care pro-
vided it can take the maximum power or
power
be #10

For maximum
line must

current available.
transfer, the lead-in
copper wire or better.

(Continued on page 19)
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unmodulated or Morse code
signal, the BFO provides the tone neces-
sary to hear the signal. That way you can
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small size fool you
—it's BIG in performance!

Imagine a mobile less than 2" high x 5% " wide and only 67"
deep —then add features such as a series-gate automatic noise
limiter (ANL) and high level class B modulation! Like all Browning
mobiles, the Brownie is undeterred by rugged terrain or extreme
weather conditions —it will, in fact, operate faithfully at winter
temperatures to —25°F. or desert conditions of 125°F. While
the Brownie’s features mean big performance, this remarkably
engineered little package has been designed with a price
tag to match its elf-like size . . . only $139.95/

All Browning products are FCC Type Accepted

Visit your local dealer or write direct for your copy of our 1975
catalog containing full color photos and complete specifications
of the Brownie —plus our Golden Eagle base station and other
mobile models.

1269 UNION AVENUE

: " ® 2
t)rownm laboratories inc. [ LACONIA. NEW HAMPSHIRE 03246
TELEPHONE (603) 524 5454

CIRCLE 3 ON READER SERVICE COUPON
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ASK HANK, HE KNOWS s mm—m

(Continued from page 16)
Inside CB

Can vau advise me where I can get in-
formation on basic CB operation, rules
and regufations. I am also interested in a
copy of 1975 CB YEARBOOK. Where can
[ get one?

—R. H., Davenport, 14

You're out of luck—the 1975 Edition of
the CB YEarBoOKk is sold out! But don’t
dispair. ELEMENTARY ELECTRONICS has
Kathi Martin giving inside info each issué
along with timely and interesting features
and technical reports throughout the year.
And more! The 1976 issue of CB YEAR-
BOOK is due on the newsstands on Novem-
ber 18, 1975. Look for it!

Tube Switch

I had my color TV picture tube replaced
in my home. The repair man “broke the
vacuum” and told me to get rid of the dud.
In doing so, 1 noticed thar he replaced a
I18VBTP22 with « H-18VBKP22. Is he
screwing me up?

—B. M., Jeffers, MN

Heck no! The replacement is the new
type to be used with your set. I'll bet it’s
an RCA make and uses the latest “matrix”
which means better color than before.
Also, the new tube contains imprdved X-
radiation attenuating glass—a safety plus
at no extra cost. You know, you have a
good man servicing your TV set.

Get the Point?

I have a very large collection of 78 rpm
records dating back to 1910 and play them
from time to time using “Kacti” needles.
Alas, mv supply has dwindled to zero and
I ¢an’t secm to buy any. Whar should 1
do?

—Edwin Strauch
327 No. Penn St.
Allentown, PA 18102

Some of our readers, Edwin, are sure to
have a few spares they can let you have or
let you know of a suitable substitute. May
I suggest vou record your discs on cas-
seties? Playback would be easier and re-
cord wear-and-tear reduced considerably.

Insulation Is Gone
Working on a 1930 Westinghouse Radio
(WR-7), I found the three IF transformers’
primary and secondaryv windings were arc-
ing hetween breaks in insulation on the
surface wires. I was wondering if there was
anvthing that I could use to reinsulate the
winding wires from each other?
—R. W., Seattle, WA
Wait for a warm, low-humiidty day and
spread a coat of clear lacquer over the
coils. A second coat one hour later
wouldn't hurt either. If any of the coils
are shorted together, you are in store for
a coil rewinding job. A little patience in
hand rewinding will result in a serviceable
radio in “like-original” conditon.

Getting Out of Town
Please burn this letter after vou answer
it. Last night I jumped a pair of leads to
a burglar alarm system in a supermarket
and all hell broke lose. What gives?
—A. P., Chicago, IL
The better systems sense changes as well
as cicuit breaks. When you put your clip
lead across the circuit to deactivate a por-
tion of the system, you changed the resis-
tance of the loop. This was sensed by the
alarm system and it automatically called
the cops besides waking up the neighbor-
hood and your getaway driver. Listen, if
you are electrically inclined, why not in-
vestigate one of the home correspondence
schools that advertise in this magazine.
Earn some scratch from an honest job
like TV servicing and become a good cus-
tomer of your local supermarket. In the
meantime, get out of town. This is one
letter I will not burn.

Sheet Metal

The classroom in which 1 work is lo-
cated in a preengineered metal building.
Because of the metal shell, I am not able
to receive any AM radio waves. How can
I get a strong enough signal to enter the
clussroom so that the repairing of AM
radios can be practiced?

—S. G., Attica, M1

Erect a long-wire antenna on the roof
with suitable lightning protection. This is
a common problem in many new metal
and air conditioned structures with few,
if any, windows.

Can You Help Out?

® Allen Madsen of 4608 38th Avenue
N.E., Salem, OR 97303 is working on a
double leader. He needs schematics and
instruction books for Solar Capacitor An-
alyzer, Model C.E. and for the DC to DC
converter for an Osborn CB Radio. Model
300. The converter Model No. is 840. In-
put is 12-VDC at 300 mA and output is
27-VDC at 135 mA.

® If you can xerox or give up your
manual on the Hammarlund HQ-129X re-
ceiver, send it to John Zemanick, Rd. 2,
Averill Park, NY 12018.

@ Denny Swain wants a Heathkit BW-42
transceiver manual and crystals. Denny’s at
Lot No. 189, New Trailer Court, K.l
Sawyer AFB, MI 49843.

@ Larry Reid of 301 Elm Street, Saska-
toon, Sask., Canada.needs schematic dia-
grams for two Canadian 821 and Universal
Radio, Model Z1T85.

® Basketball fans—Donald Abare of 32
Walnut Street, Wenchendon, MA 01475
woud like diagram and details so he may
hook up a basket ball score board. ]
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CHECK FOUR FUNCTIONS
WITH ONE INSTRUMENT !
Polarity
Digital Logic

® Continuity
Voltage

LIGHTWEIGHT — POCKET SIZE
PROTECTIVE. VINYL CARRYING
POUCH. SEE YOUR FAVORITE
ELECTRONICS DISTRIBUTOR.

CAT. NO.
J4-828

The All-New,
Quick And Easy
Way To Reproduce

Printed Circuits.
Get Your Kit From
Your Favorite
CALECTRO Electronics

L Distributor Today!

GC ELECTRONICS o~

DIVISION OF HYDROMETALS, INC.
ROCKFORD, ILLINOIS 61101 U.S.A.

WRITE

NOW FOR MCGEE’S

BIG SPEAKER CATALOG

1001 BARGAINS IN

SPEAKERS — PARTS —TUBES — HIGH FIDELITY
COMPONENTS — RECORD CHANGERS
Tape Recorders—Kits—Everything in Electronics

1801 McGee Street, Kansas City, Missouri 64108
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The hetter the trainin
the better you'

ELECTRO-LAB

As an NTS student you’ll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’'ll build and keep. Our
courses include equipment like the NTS/Heath
Digital GR-2000 Solid State color TV with first-ever
features like silent varactor diode tuning; digital
channel selection, (with optional digital clock), and
big 315 sq. in. ultra-rectangular screen.

Also pictured above are other units — 5" solid state
oscilloscope, vector monitor scope, solid-state ster-
eo AM-FM receiver with twin speakers, digital multi-
meter, and more. It's the kind of better equipment
that gets you better equipped for the electronics
industry.

20

COMPU-TRAINER

Digital
Solid-State
Color TV
315 sq. in.
Picture

LB T

(Simulated TV Reception)

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER
oM

SOLID-STATE
OSCILLOSCOPE

This electronic gear is not only designed for train-
ing; it’s field-type — like you'll meet on the job, or
when you’re making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
fult color. Most liberal refund policy and cancella-
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and the equipment
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. tion privileges spelled out. Make your own com- [ il il NN N I N N =N -

; o . NATIONAL TECHNICAL SCHOOLS B Fo
parisons, your own decision. Mail card today, or I 4000 South Figueroa St., Los Angeles, Calif. 90037 e

Cllp coupon if card is missing. Please send FREE Color Catalog and Sample Lesson.
NO OBLIGATION. NO SALESMAN WILL CALL.

Color TV Servici Electronics Technol
NO OBLIGATION. NO SALESMAN WILL CALL I H %W Ty ond Radio Servicing [ Compter Electronice”
[J Electronic Communications [] Basic Electronics
APPROVED FOR VETERAN TRAINING [J FCC License Course [J Audio Electronics Servicing
Get facts on new 2-year extension I
N AN e e T e AGE
% I ADDRESS ____ R R Sy e
NATIONALGSue>SCHOOLS M., .
TECHNICAL-TRADE TRAINING SINCE 1905 l Please fill in Zip Code for tast service 1 | .
Resident and Home-Study Schools [J Check if interested in G.I. Bill information.
4000 So. Figueroa St., Los Angeles, Calif. 90037 [J Check if interested ONLY in classroom training in Los Angeles.
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DX central

A world of SWL info!

By DoN JENSEN

[J Sunspots have been known to man for
at least several thousand years. Galileo
saw them in his first primitive telescope—
and wrote about them—in the early 1600s.
Systematic records of sunspots have been
kept since the middle of the 18th Century.
Still, scientists don't have all the answers.

Sunspots, those eruptions on the sun's
surface that send waves of energy hurtling
through space toward us, have been of
great interest to DXers for a number of
decades. SWLs know that there is a very
definite link between the number of sun-
spots and shortwave reception. The solar
activity has a direct bearing on the iono-
sphere surrounding Earth. and the state of
the ionosphere controls distant radio re-
ception.

The number of sunspots runs in cycles.
The length of an individual cycle varies
but it approximates 11 years. Broadly
speaking, during a period of maximum
sunspots, reception on the higher short-

wave bands is greatly improved. During
the minimum sunspot years, reception on
the top bands is poorer and DXers con-
centrate on the lower frequency short-
waves.

Currently we are approaching the end
of the 20th cycle since man began keeping
records in the [700s. The last sunspot
minimum occurred in 1964, Cycle 20
reached its peak about four years later
and began its decline. If the 11-year cycle
was exact, we could expect the minimum
point to be reached this year. But indica-
tions are that the bottom won't be reached
until late 1976 or early 1977.

In general, DXers can expect, then, no
real recovery of the high SW bands for
several years. And lower frequency SWL-
ing should continue to be favorable.

Sharpening the focus, let's look at the
dozen SWBC bands and the sort of recep-
tion conditions to expect for the remainder
of 1975.

e 11 Meter Band (25,600-26,100 kHz)
—At the peak of the present sunspot cycle.
back in 1968. in any given month, DXers
were reporting quite a number of strong
SW signals on this band. But a quick check
of the bulletins of one major SWIL. club
shows you have to go back to January
1974 to find even one report of an over-
seas shortwave station on 11 meters. Few
international broadcasters bother with the
band these days because of the limited
reception possibilities at this stage of the
sunspot cycle. Other than the WWV time-
ticker on 25,000 kHz, and perhaps the

VOA station at Greenville, N.C., there
isn’t much to be heard.

e 13 Meter Band (21,450-21,750 kHz)—
Also adversely affected by the low sunspot
count, there are far fewer broadcasters
using “13” than there were a tew years
ago. But still there are enough stations to
make for some interesting listening, includ-
ing some European outlets and Africans
such as Radio Cairo and the Ghana Broad-
casting Corporation. Expect the band to
pick up a little on longer haul reception
as we move into fall and winter. Band
openings may last for several hours during
daylight.

e 16 Meter Band (17,700-17,900 kHz)—
You'll find quite a range of stations in this
SWBC band, particularly during the after-
noon. in the coming months. A number of
broadcasters who have down-shifted their
frequencies from 11 and 13 meters can be
found. Likely targets include Mexico,
Pakistan. France, Sweden, Saudi Arabia,
Brazil and South Africa, to name a few.

e 19 Meter Band (15,100-15,450 kHz)—
This will be one of the better bands for
SWLs hunting the major international
broadcasting stations around the world.
This should produce solid signals from
dawn until early evening, with the best
times being a brief period in the morning
and a longer time span in the late after-
noon. There are any number of target sta-
tions including China, Japan, Malaysia
and the Philippines. the more powerful
European stations, Atfricans such as ETLF,

(Continued on page 26)

312 FASCINATING PAGES!

A FLICK OF THE SWITCH
new 1930-1950 book

Re-live the great days of radio hroadcast
and the beginnings of TV-electronics.

Browse through 1,000 pictures and int-

eresting old ads.

Discover the rewards of radio collecting

and restoration.

Own a First Edition of this valuable

reference hook.

This new book includes broadcasting, home radio-TV, Ama-
teur radio, World War Il radio-electronics, the radioman, col-
lecting and “how it works.” 