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BUILD OUR CB SPECTRUM MONITOR

it shows you what’s happening on every channel!

OVER 40 PAGES OF CB FEATURES
AND CONSTRUCTION ARTICLES!

A PRACTICAL TRANSISTOR IGNITION SYSTEM
~ Rx FOR TAPE HEADS - 1-TUBE ELECTRONIC KEYER
. HOW TO DX YOUR FIRST 100 COUNTRIES |
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SET A FAST START WITH
dRI’'S ABSORBING, NEW
ACHIEVEMENT KIT

Jelivered to your door—
werything you need to
nake a significant start in
he Electronics field of
rour choice! This new
tarter kit is an outstand-
ng, logical way to intro-
fuce you to MRI training
its . L.
ixample of the value of
ARl home-study training.
Vhat's in it? Your first
roup of lesson texts; a
ich' vinyl desk folder to
old your study material;
he industry’s most com-
lete Radio-TV Electronics
ictionary; valuable ref-
rence texts; lesson an-
wer sheets; pre-address-
d envelopes; pencils; pen;
ngineer’s ruler, and even
ostage. No other school
as anything tike it.

an unparalleled.

ELECTRONICS COMES
ALIVE WITH CUSTOM

TRAINING KITS

You get your hands on ac-
tual parts and use them to
build, experiment, explore,
discover. NRI' pioneered
and perfected the ““home
lab" technique of learning
at home in spare time.
Nothing is as effective as
learning by doing. That's
why NR! puts emphasis on
equipment, and why it in-
vites comparison with
equipment offered by any
other school. Begin now
this exciting program of
practical learning created
by NRI’s Research and De-
velopment Laboratories.
it’s the best way to under-
stand fully the skills of the
finest technicians—and
make their techniques
your own.

=
e —-

“BITE-SIZE” LESSON
TEXTS PROGRAM YOUR
TRAINING AT HOME
Certainly, lesson texts are
necessary. NRI’s pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experience can
make them. They are care-
fully programmed with NRI
training kits to make the
things you read about
come alive. You'll experi-
ence ail the excitement of
original discovery.

HOBBY? CAREER?
PART-TIME EARNINGS?
MAIL COUPON TO NRI

Whatever your reason for
wanting to increase your
knowledge of Electronics

. « whatever your educa-
tion . . . there's an NRI
instruction plan to fit your
needs. Choose from three
major training programs
in Radio-TV Servicing, In-
dustrial Electronics and
Communications or select
one of seven NRI courses
in specialized subjects.
Mail coupon for NRI cata-
log. Find out how you can
train at home this excit:
ing, rewarding way.

DISCOVER THE EXCITEMENT OF NRI
ELECTRONIC, TV-RADIO TRAINING

Founded 50 years ago—in the days of wireless—NRI pioneered the
doing” method of home-study. Today,

‘‘learn-by-

NRI is the oldest, largest home-study Elec-

tronics school, offering the kind of instruction that makes learning exciting, fast.

You build, test, experiment, explore. Whatever

your interest, your need, your

education, investigate the wide variety of NRI training plans . . . find out about the
NRI Achievement Kit. Check and mail the coupon now. No salesman will call.

NATIONAL RADIO INSTITUTE, Washington, D.C.

30 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

20016.
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Who makes
the only great

amplifier

for $99.50?

You do...

with the new
Fisher KX-90 Stratakit.

Now, for the first time in high fi-
delity history, you can own a truly
distinguished stereo control-ampli-
fier for less than $100—if you are
willing to build it yourself.

Fisher refuses to compromise qual-
ity. Therefore, even at $99.50*, the
Fisher KX-90 StrataKit incorporates
the same basic standard of fidelity as
the most expensive Fisher compo-
nents. Take away its price tag and
it would still excite the admiration of
the fastidious audiophile.

With 40 watts of clean power, the
KX-90 can drive even inefficient
speakers to their maximum per-
formance level. Superior output
transformers make certain this power
will not fall off steeply at the fre-
quency extremes. Advanced pream-
plier features, including rocker
switches and complete phono/tape
facilities, provide unlimited flexibility.

It’s all yours if you follow direc-
tions. And that's no problem with
the exclusive Fisher StrataKit method.
No experience is necessary. Assembly
takes place by simple, errorproof
stages (Strata). Each stage corres-
ponds to a separate fold-out page in
the uniquely detailed instruction
manual. Each stage is built from a
separate packet of parts (StrataPack).
Major parts come already mounted
on the extra-heavy-gauge steel chas-
sis. Wires are precut for every stage
—which means every page. All work
can be checked stage-by-stage and
page-by-page, before proceeding to
the next stage.

The end result is a Fisher stereo
control-amplifier that is fully equal in
performance as well as reliability to
its factory-wired prototype. Fisher
guarantees this. And who should
know bester than Fisher?

-

.,
|
I
I
I
I
|
|
|
|
|
|
J

FREE! $1.00 VALUE!
Send for The Kit Builder’s
Manual, an illustrated guide to
high fidelity kit construction,
complete with detailed specifi-
cations of all Fisher StrataKits.

|

|

|

i

‘ 1 . i

Fisher Radio Corporation !
21-40 44th Drive

Long Island City, N. Y. 11101 |

|

|

|

|

|

|

Name.
Address

City

I
I
|
I
|
|
|
|
|
|
|
|
|
|
[

S WALLUT CABINET, $24.95

OVERSEAS RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNATIONAL, INC., LONG JSLANG CiTY, N. Y. 11301. OANADIAN, RESIDENTS WRETE TO Tri-TEL ASSOCIATES, LTO., WILLOWDALE, ONT,

May, 1965

The Fisher
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Sit right down in this high-paying job
. . . after you get your FCC License

It’s true. There are hundreds of high-paying, challeng-
ing jobs for men with official proof of their electronics
skill and knowledge . .. the Commercial FCC License.
And the quickest, easiest, most economical way to get
your license is Cleveland Institute of Electronics Home
Study. Will it work for you? Cleveland Institute is so
sure of it they make this exclusive promise: “Should
you fail to pass your Commercial FCC License examination
after completing one of our licensing programs, we will
refund all your tuition payments.” The offer is as straight-
forward as it sounds . . . you get your FCC license or your
money back!

You’ll be amazed how fast, how easily you can learn
electronics with a Cleveland Institute Check-Point Plan
of Home Study. Facts and concepts are presented in
small, easy-to-understand segments, then reinforced with
clear explanations and examples. Through this modern,
proven method, you will learn at your own pace . . .
and remember what you learn!

So pick the program that fits your career objective,
mark your choice on the coupon, and mail it today. We'll

Cleveland Institute o
of Electronics

aorav.
-

Youy gev®

send you, without obligation, complete details on Cleve-
land Institute home study. Act right now. . . there will
never be a better time to start towards a high-paying,
interesting job in electromics.

Mail Coupon TODAY For FREE Catalog

= Cleveland Institute of Electronics
1776 E. 17th St., Dept.  EI-37

Cleveland, Ohio 44114 How to Succeed |

Piease send FREE Career Informa- . .

tion prepared to help me get ahead in n Electromcs

Electronica, without further obligation.

i CHECK AREA OF MOST T i varte
i INTEREST— U

[0 Electronics Technology [ First Class FCC License
[ Industrial Electronics [ Electeonic Communications
[ Broadcast Engineering [0 Advanced Engineeriog

I Your present occupation

e e e e e e e e e e e . s s

1776 E. 17th St., Dept. £1.57, Cleveland, Ohio 44114 Accredited Member b e e cm v e e e e e e e e e e e e e e e —

May, 1965

Name, Age_
{pleame print)
Addrea - —— COUN Y e
City - = -State— —e
| A leader in electronics teaining . . . since 1034  EJ.57
3
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... with New
TRANSISTOR
OSCILLATOR
CIRCUITS

| send for New FREE

CRYSTAL
CATALOG

Citizen Band Class "D” Crystals

CITIZEN BAND CLASS “D” CRYSTALS

3rd overtone — .005% tolerance — to 95
meet ail FCC requirements. Hermetxcally
sealed HC6/U hoiders. %" pin spacing. e

.050 pins. (Add 15¢ per crystal for .093

pins).
All 23 channels frequencies in stock: 26. 965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035, 27.056, 27.065, 27.075, 27. 085,
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185.
27.206, 27.215, 27.225, 27.255.
Matched crystal sets for ALL CB units (Specxfy equipment
make and model numbers) 5.90 per set

CRYSTALS IN HC6/U HOLDERS

SEALED .486 pin spacing — .050 diameter — .005%
OVERTONE tolerance
15 to 30 MC ... $3.85 — 30 to 40 MC ___.
$4.10 — 40 MC to 66 MC ... .50 —
85 MC to 100 MC ... $8.00 ea.
FUNDAMENTAL From 1601 KC to 2000 KC $5.00; from 2001

FREQ. SEALED KC to 2500 KC $4.00; 2501 KC to 5000 KC
$3.50; 65001 KC to 7000 KC $3.90; 7001 KC

to 10,000 KC $3.25.

Specify frequency. .05 pins spaced %"~ (Add
16¢ for .093 pins). $2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade "A"
imported quartz-—ground and etched to
exact frequencies. Unconditionally
guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing %~ Pin spacing 3%~
Pin diameter .093 Pin diameter .126

CRIA/AR holders FT-171 holders
Pin spacing %" Pin spacing 3"
Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . . Specify holder wanted

1001 KC to 1600 KC: .005% '.olerance - .$4.50 ea.
005% tolerance .. $3.55 ea.
005% tolerance .$2.75 ea.
005% tolerance $2.50 ea.
9001 KC to 11,000 KC .006% tolerance. s -$3.00 ea.
Amateur, Novice, Technician Ban Crysiuls

-01% Tolerance . . . $1.50 ea. — 80 meters (3701-3749 KC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
(8335-8650 KC) within 1 KC

FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (all exce ot 4556 KC and 500 KC) ... = $1.25 ea.
Pin spacing %~ Pin diameter .093
Matched pairs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 '?e rystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC13/U holders $4.50 ea.; Socket for FT-243 Crystal 15c ea.;
Dual Socket for FT-243 Crystals, 15c ea.; Sockets for MC-T and
FT-171 Crystals 2Sc ea.; Ceramic Socket for HC6/U Crystals
20c ea.

RADIO
CONTROL

3 PLANTS TO SERVE YOU BETTER
ORDER FROM CLOSER PLANT

TEXAS CRYSTALS

DEPT. E-55§

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE 6-2109

Division of

AND
4117 W, Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258
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Wwyv-38A
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NOW BETTER THAN EVER!

The famous RCA WV-38A Volt-ohm-Milliammeter

NEW FEATURES...

COLOR-CODED FRONT PANEL MARKINGS sim-
plify operation, reduce chance of error.

METER MOVEMENT PROTECTED AGAINST

BURNOUT. Special silicon diodes guard meter
against overload.

PLUS..,

POLARITY REVERSAL SWITCH. Reverses polar-
ity of test leads without need for re-connecting.
Handy for checking front-to-back resistance ratio
of electrolytic capacitors and many types of semi-
conductor devices.

39 DIFFERENT MEASUREMENT RANGES.

MEASURES CURRENT from 50 microamps full
scale to 10 amps full scale.

SPECIAL 0.25 volt and 1.0 volt (full-scale) DC
ranges...useful in checking transistor circuits.

...and many additional features that have made
this instrument the best V-O-M buy on the market
today. Only $47.95%. Kit version, WV-38A(K),
only $29.95%.

See it at your Authorized RCA Electronic Instru-
ment Distributor.

*QOptional distributor resale price. Prices subject to change without notice. Prices may be higher in Alaska, Hawaii and the west.

RCA ELECTRONIC COMPONENTS AND DEVICES. HARRISON. N.J

The Most Trusted Name in Electronics S
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® SONG SEARCHER

The writer, while going through radio
school—via the Army Air Force Schools, etc.
—recalls a song that was, at that time (1942),
quite appropriate and good. It was written
(not really, but conceived) by a student at
Sioux Falls, S.D., and was to the tune of
Home On The Range. The only part the
writer recalls is the following:

Where never is heard a discouraging word
And we’re radio students all day.

Chorus:

Ohm, Ohm on the range—

Where the amps and inductances play,
Where never you meet with an audio beat
And we’re radio students all day.

Would like to have the complete song. It

was good and should have been popular, but
have not been able to recall the balance of it,
which included several verses. Can you help?
Paul R. Doane
408 E. Home Ave.
Lansing, Mich.
Afraid not, Paul. Can anyone else give
him a hand?

>

@® REALIST

I am a subscriber to your rag, Electronics
IIl. I am an experimenter in Electronics, no
expert in anything, But. So what if they ain’t
no Santa Claus or easter Bunny. People all
ready know that mechanical & electrical don’t
live up to real sound. Tearing your living

6

room apart (HI-FI TODAY, Mar. ’65 EI)
ain’t gonna make it any realer. That is why
some of the people in our town (St. Joe, Mo.)
set on wet grass in the park and swat
mosquttos to hear a live orchestra.

W.F.G.

St. Joe, Mo.

® MOONSHINE BEAM
I've heard of heavy water but never heavy
light. How do you explain the droop in the
position of that talking light beam (TALK
ON A LIGHT BEAM, Mar. 65 EI)?
Gerald Lamont
Montreal, Que.
Better drooped than dropped, G.L.

@ MUSICAL MOLARS

My dentist plays music when he works on
your teeth. He says it relaxes you. Well it
don’t relax me none. But after I leave his
office and then when I go home I can still here
the music. I never told nobody about this
until I read that story in Feedback. It was
from the man who heard about people listen-
ing to the radio on their teeth (FEEDBACK,
Jan. 65 EI). You said there could be some-
thing to this. X

George W.
Tampa, Fla.

What's he put in your teeth, George? You
sound relaxed to us.

[Continued on page 8]

Electronics Illustrated
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DeVry Tech Prepares

You for Many

n

In Day or Evening Classes Or
in Privacy of Your Home (Spare Time)

If you're a young man looking for a career to grow in, and to grow

~y with — look into electronics. Or if you're 18 to 45, sick of your routine job

Industriat
Etectronics

Television

A
T

50,000
GRADUATES
2‘?,‘27,,2'22 In onty 34 years, DeVry
has grown to be one of
the world's largest elec-
T tronics educational

centers. careers.

f}ﬂ ). G
iy
SEND FOR FREE
BOOKLETS NOW

Just send the coupan;

get the story of the electronics
field — and how you

may prepare for it.

Communications
Plus Many Others!

2,200 RESIDENT
STUDENTS

In day and evening
classes DeVry Tech's mod-
ern training centers are
educating men for fine

MAIL THIS COUPON NOW

! and fed up with a smail paycheck — look into electronics. For
here’s a field offering real money, a promising future, fine careers. When

after thorough training you can say: “‘I'm an electronics technician,”

you're a man of standing in your community. And you're ready for many

exciting opportunities that depend on electronics — from Radio and Television,
Radar, Broadcasting or Industrial Electronics — to Automation,

Computer or Missile Controf work.

But don’t be stopped by the word ‘‘electronics.”

You don’t need advanced education or previous technical experience

to start our program. DeVry trains you with tools in hand and equipment
in front of you, with “programmed’’ texts and visual aids — either

at home or in one of our modernly equipped resident schools. We know
you will be pleased with what we have to offer. Fill out

and mail the coupon for details.

PART TIME INCOME
WHILE LEARNING

Make extra money servic-
ing radios, TV sets, Hi-Fi
systems in your spare
time — surprisingly soon.

5,000 FIRMS HAVE
HIRED OUR GRADUATES

DeVry men are sought
after by industry, a real
advantage for you when
you graduate.

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago. lil. 60641, Dept. EI-5-v
Please give me your two free bookiets, “Pocket Gulde to Real

Earnings'’ and lectronics in Space Travel'. also include details
on how to prepare for a career in £lectronics. | am interested in

the foliowing opportunity fields (check one or more)
—— Space & Missile Electronics Communications
e r r ‘— H Television & Radwo Computers
| Beal Microwaves Industrial Electronics
i m Automation Electronics 8roadcasting
Te c h n i C a I | . Radar Electronic Control
|
. v NAME WAR— - .AGE
Institute N
CITY. ZONE STATE

CHICAGO &
TORONTO

May, 1965

] Check here if you are under 16 years of age.
Canadian residents: Write Devry Tech of Canada, Ltd.

Types of Jobs

Electronics

?
I
[
|
|
I
|
1

2098 970 Lawrence Avenue West, Toronto 19, Ontario I
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Continued from page 6

® HOLLYWOODONIA
The movies I've seen lately show those
bachelor pads that are like way out. You
know, Jack Lemmon walks into his apart-
ment and pushes a button. Whammo! The
lights dim, the stereo comes on, the blinds
close, the ice cubes drop and the bed rolls out.
Man, what a way to live. How’s a guy go
about turning his apartment into one of these
electronic bachelor heavens?
Jackson Begg
New York, N.Y.
Ask Lemmon.

® POINTED
What’s the best way to listen to stereo?
Paul C. Caspen
Jacksonviile, Fla.
Try your ears.

@ MARTIAN MINSTRELS

Your article about the singers that elec-
tronics helps sing (GURGLE, CHUCKLE,
OINK YEAH! YEAH! YEAH!, Mar. '65
EI) was great. Those iet setters sure had me
snowed. Now everytime I hear one of that
crowd I can’t help but wonder what the re-
cording session looked like. I’ll bet half those
rock and rollers record with their heads in a
space helmet hooked up to some kind of
complicated voice-making machine.

John Mills
Harrisburg, Pa.
All's fair in love, war and records, John.
[Continued on page 10]

GLASS FIBER

WONDERSHAFT . . . the CB antenna

that belongs

When communications are an important
part of your boating pleasure, you and
your boat deserve o WONDERSHAFY.

Enhance the beauty of your boat and
give yourself the bonus benefits of
WonderShaft's all fiberglass construction
— sofety of natural insulation, resistance
to corrosion and long lasting good looks.

Add to your boating pleasure with o
WONDERSHAFT

F(~ | COLUMBIA PRODUCTS COMPANY
ﬂ Subsidiary of Shakespeare Company
!

Columbia, South Carolina

— Route 3 @

on your boat

I PROVUCT Has o
TESTED
. PROVE

M W el e, main
%, (o e

b, T e s
oy s

s
&

W

-

s

- - ey Sy b o
" A complete line of WONDERSHAFTS 2.3 me
radio-telephone antennas available through

leading radio-telephone manufacturers.
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CIRCUITS AT HOME
with the Deluxe
PROGRESSIVE RADIO "EDU-KIT"®

A Pra hcal Home Radio Course

Now Includes

12 RECEIVERS

3 TRANSMITTERS

SQ. WAVE GENERATOR
SIGNAL TRACER
AMPLIFIER

SIGNAL INJECTOR
CODE OSCILLATOR

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, making
use of the most modern methods of home training. You will tearn radio theory, construc-
tion practice and servicing, THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to bulld radios, using regular schematics; how to wire and solder
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, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Osciltator. You w learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal injector, Pro-
gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
g instructional mate

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

Absolutely no previous knowledge of radio or science is required. The ‘‘Edu-Kit'" is the
product of many years of teaching and engineering experience. The “‘Edu-Kit’ will pro-
vide you with basic_education in Electronics and Radio. worth many times the low price
you pay. The Signal Tracer alone worth more than the price of the Kit

HE KIT FOR EVERYON

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the ""Edu-#it’’ in more than 79 coun-
ested 1n Radio & Electronics because you tries of the world. The '‘Edu-Kit’' has been
want an -nu-resl g hobby, a well paying carefully designed, step by step, so that
business Dr n job with a future, you will d you cannot make a mistake. The 'Edu-Kit’"
- & worth-while investment. allows you to teath yourself at your own
thousanus of individuals of ali rate. No instructor Is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *"Edu.Kit is the foremost cducational radio kit in the worid
and is universally accepted as the standard in the field of electronics training. The '"Edu-
Kit'' uses the modern educational principle of '‘Learn by Doing.'' Therefore you construct.
tearn schematics, study theofy. practice trouble-shooting—all in a closely integrated pro-
gram de ned to provide an easily-learned. thorough and lnll‘resﬂnq background in radio.

You begin by exam ng the various radio parts of the '‘Edu You then learn the
function, theory and wlnng of these parts, Then you build a s|mple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory. practice testing
and trouble.shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at YOur own rate, you wiil
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician

Inciuded CEdu-Kit course are Receiver, Transmitter, Code Osciilator, Signal
Tracer, Square Wave Generator and Signal injector circuits. These are not unprofes:
ston breadboard’’ experiments, but genuine radio circuits, constructed by means of pro-
fessional wiring and soldering on metal chassis, plus the new method of radio construction
known as ''Printed Circuitry.’” These circuits operate on your regular AC or DC house curreat.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari
able, electroliytic, mica, ce€ramic and paper dielectric condensers, resistors, tie strips,
coils. n.\rdware tubing, punched metal chassis, Instruction Manuals, hook-up wire. solder,
sele rectifiers, volume controls and switches, etc
in addlhon you ceceive Printed Circuit malenals including Printed Circuit chassis,
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
Professional electric soldering iron. and a self-powered Dynamic Radio and Ejectronics
Tester. The *"Edu-Kit"' also includes Code Instructions and the Progressive Code Oscillator,
in addition to FCC Radio Amateur License training. You will also receive lessons for servicing
with the Progressive Signal Tracer and the Progressive Signal Injector. a High Fidelity
Guide and a uiz Book. You receive Membership in Radio-TV Club, Free Consultation
Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, instruc:
tions, etc. Everything is yours to heep.

% No Knowledge of Radio Necessary
% No Additional Parts or Tools Needed
* EXCELLENT BACKGROUND FOR TV

*
Y Sold in 79 Countries

b2 2 22 2 2 4

[ PRINTED CIRCUITRY |

At no increase in price, the *Edu-Kit’"
now includes Printed Circuitry. You build
a Signal Injector, a

icing instrument that can de-
tect many Radio and TV troubles. This
revolutionary new techni of radio
construction is now becoming popular
in commercial radio and TV sets.

A Printed Circuit is a special insulated
chassis on which has been deposited a
conducting material which takes the
place of wiring. The various parts are
merely plugged in and soldered to ter-
minals.

Printed Circuitry is the basis of moders
Automation Electronics. A knowledge of
this subject is a necessity today for
anyone interested in Electronics.

U Send '"Edu-Kit'* Postpaid.

Name _

|
|
|
| Address
|
|
l
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Training Electronics Techni

[ FREE EXTRAS

e SOLDERING IRON

e ELECTRONICS TESTER

® PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE o QUIZZES
TELEVISION BOOK o RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE e F.C.C.
AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

T 7 TUNCONDITIONAL MONEY-BACK GUARANTEE

ORDER FROM AD — RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH %15
I enclose full payment of $26.95.

O Send "‘Edu-Kit'' C.0.D. | will pay $26.95 plus postage.
3 Rush me FREE descriptive literature concerning ‘‘Edu-Kit

PROGRESSIVE "EDU-KITS"

ATT: S. GOODMAN. W.5. in ED.
1186 Broadway, Dept, 544AE Hewlett

1

| SERVICING LESSONS

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portabte
and car radios, You will learn how to
use the protessional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
your friends and nrighbors, and charge

fees which will far exceed the price of
the °"Edu-Kit,'" Our Consultation Service
witl help you with any technical Prob-

lems you may have

FROM MAIL BA

J. Stataitis, of 25 Poplar PlL.. Water-
bury, Conn., writes: 'l have repaired
ds. and made
money. The paid for itselt. 1
was ready to spend SZAO for a Course.
but | found your ad and sent for your

it.

Ben Valerio, P. O. Box 21, Magna,
Utah: “'The Edu-Kits are wonderlul‘ Here
1 am sending you the guestions and also
the answers for them. | ave been in
Radio for the last seven years. but like
to work with Radio Kits, and like to
build Radio TVesting Equipment. | en-
joyed every minute | worked with the
different kits: the Signal Tracer works
fine. Also like to let you know that |
teel proud of becoming a member of your
Radio-TV Club.'’

Robert L. ShuH, 1534 Monroe Ave.,
Huntington, W. Va “'Thought | would
drop you a 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- swmg of it so quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell, and finds lhe
troubie, if there is any to be found.®

INC.
PRES.)
N. Y.
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LEARN

ELECTR001CS

NOT-FOR-PROFIT

COYNE
ELECTRONICS
INSTITUTE

Degree (2 Yrs.)
Diploma (40 Wks.}
{40 Wks.}

FOUNDED 1899

Electronics Engineering Technology -
Electrical-Electronics Technician — —
TV-Radio-Electronics Technici —_ Dipl
Combined Electronics Technici — Dipl {80 Wks.}
Practical Efectrical Maintenance —- Diploma {32 Wks.)
Practical Refrigecation Ai¢ Conditioning

amd Appliance Repair - Diploma {24 Wks.}
Specialized Industrial Electronics —  Diploma (16 Wks.)
Intrdduction to Electricity-Electronics — Certificate (8 Wks.)
FCC First Class Radiotelephone -  Certificate {100 Hrs.}

Special finance
plans. Part time
employment service
while 1n school. Also
Free graduate em-
ployment service.

rUse this coupon to get our FREE BOOK -:
1 “YOUROPPORTUNITIES IN ELECTRONICS" |
| COYNE ELECTRONICS INSTITUTE, Dapt, of Electronics 55-4 |
y 1501 W. Congress Parkway, Chicago, Illingis 60607 1
] I
1 Name___ Age. 1
i I
1 Address Phone. ]
i I
1 City Zone State, ]
1

H Unlike most other schools, we do not employ salesmen |1

KE&FFregﬂom

s

)

With U.S. Savings Bonds

Continued from page 8
® KIT QUERY

After 1 purchase a kit and build it, it
doesn’t work very well and then I hear
through the grapevine that the kit has been
modified but the company doesn’t tell me.
Don’t you think they ought to notify us first-
run buyers about modifications? We'd be
willing to pay.

LS.
Brooklyn, N. Y:

Most kit manufacturers don’t follow up in
any way after a kit is sold, though one (at
least) will mail you any required modifica-
tions free if you hear about it and ask them.

& POWERHOUSE
I would appreciate receiving data perti-
nent to “free energy” apparatus. Perhaps the
term “free energy” is fictitious, though that
there exists all about us a total force may
ever more become less than supposition.
Alan Y. Wilcox
Fort Lauderdale, Fla.
Let us hear from you sometime, Al.

€ HANDOUT

Hoot mon! For years 1 have pooled my
penchant for electronics and purse by salvag-
ing torch batteries, tin cans, radio valves and
sundry from neighborhood trash containers.
The Scots in me makes me reluctant to do
away with my collection but I am at a loss as
to what to do with it. Could you tell me?

Mac of Edinburgh

Put it back. @

Electronics Illustrated
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Announcing

Completely New
Training-at-Home

for the man who wants to SAVE MONEY and MAKE MONEY

World-Famous NATIONAL RADIO INSTITUTE'S

— spare time or full time — cashing in on the demand for men who know how to

SERVICE ELECTRIC APPLIANCES

NRI‘s 50th Anniversary Brings You This Opportunity of a Lifetime To Become a
Master Appliance Technician . .. Save on YOUR OWN Home, Shop or Farm Repairs
. .. Make $3 to $5 an Hour Fixing and Servicing Appliances for Your Neighbors!

OR 50 years, NRI has been successfully train-

ing men like you to become top-notch Tech-
nicians. Now NRI training is bigger and better
than ever — YOU gain bigger and better profits
from it!

NRI’s new, completely revised and expanded
home-training course offers you EVERY-
THING YOU NEED TO KNOW —whether you
want to fix your own appliances to save money,
or make money.

Easier Than You Think!

You DON’T need technical experience. You
DON’T need higher education. Everything is
explained in plain English ~ shown in big, de-
tailed, clear pictures. You start from scratch —
learn how electricity works — then rapidly ad-
vanece to installing new outlets, rewiring, fixing
and servicing every kind of home, farm and
business appliance.

NRI’s special new section on modern air con-
ditioning and refrigeration gives you complete
know-how in this fast-growing field. Other sec-
tions are invaluable for men who work on farms,
or in stores or plants. No matter what you're
called on to fix, in no time you’ll be making re-
pairs like a pro. And — you now get special
bonus lessons on 2- and 4-cycle gasoline engines!

Make Extra Money

More than a MILLION appliances and en-
gine-powered tools are sold cach week! Once
you can fix them, you’ll “cash in” on this boom.
It's a fact: NRI-trained men earn $3.00 to $56.00
an hour tn spare time alone!

Don’t worry how little you may now know
about repair work. Former student John D. Pet-
tis, who works out of his basement, says: “I had
practically no knowledge of any kind of repair
work. Now I am busy almost all my spare time
and my day off — and have more and more repair
work coming in all along.”

No matter where you live, everyone owns and
depends on appliances. And once you know how
to service them, the owners depend on YOU!

MAIL COUPON TODAY

Wouldn’t you like right mow to be able to
repair your -own broken appliances? Wouldn’t
you like right now to have money coming in each
week? Let NRI show you how. Free Book and
Free Sample Lesson describe the new, expanded,
low-cost NRI Course in full . . . show how you
can quickly master repairing appliances in your
spare time. Mail coupon TODAY (or write di-
rect to) National Radio Institute, Dept. 504-055
Washington, D.C. 20016. (No obligation, of
course — and no salesman will call on you.)

PROsERg,
AT 4Nl

FREE BOOK

will open your eyes to &
whole world of new op-
portunities for making
money. Saving moncy,
through time-tested. low-
cost NRI training.

This
FREE LESSON

will show how simble and
ctearly illuntrated NRI
training is — huw it can
quickly prepare you to be
an expert Service Techni-
eian in your community!

= FIX ALL THESE — AND MORE! = s e E
» § MAIL NOW FOR FREE BOOK AND SAMPLE LESSON 1
Travel trons Electric Shavers
$teom lrons Clocks I — ! i
Lighting Fixtures Food Mixers and [ Mr J. M. Snith, President i
Fluorescent Lights Blenders § NATIONAL RADIO INSTITUTE ]
Switches Tank Yacuum Appliance Servicing Division
Heaters Cleaners 1 Dept. 504-085, Washington, D.C. 20016 i
Fuses Canister Yacuum l 1
Plugs Cleaners Please send Free Book and Free Sample
Lamps Upright Vatuum l Lesson. I am particularly interested in: I
Electric Blankets Cleaners [} i . ) 1
Feastars AC Motors l [1 Business of m.onw" 0 Spon?hmu Eornings I
Goffeamaiens Non-automatic {J Repairing My Own Appliances
Chofing Dishes Washers i No zalesman will call I
Automotive Air Automatic Washers l i
Conditioners Refrigeratars
o Woter Heaters Freezers i FIAne, I
Centritugal Pumps Vegetable Coolers f AT ) (Please Brinty T 1
Egg Cookers Soda Fountain l |
Earn While You Learn Bottie Warmers Coolers I Addfessaihdam .« bl o e b s st i
with this Professional Veporagees Ceatii CHire®
Paint Sprayers Two-tyele Gosoline l l
APPLIANCE TESTER KIT Wotfle Irons Engines Ty B e B Zone....State......... 1
- Yours at No Extra Charge! Roasters Four-cytle Gaso- I Accradited Momber Natfonal Home Study Council
Deep Fryers line Engines | S I e e L

May, 1965
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OWER MITE . . . Though

_ this strange-looking gadget
could be anything from a glori-
fied heat-sink to a miniature fire
hydrant, appearances often are
deceiving. In reality, this weirdie
is just the kind of gear you’d want
to have around if you ever got
messzd up with an interplanetary
power failure. RCA, the manu-
facturer, calls it a thermionic
energy converter and explains
that the device can convert
nuclear heat directly into elec-
tricity. It contains no moving
mechanical parts and well may
open the way to systems pro-
ducing hundreds of kilowatts of
electricity for spaceship propul-
sion. Martians, here we come!

Semicon Scanner . . . A dime-size device
called a Scanistor soon may make TV
cameras and photocells as old-hat as the 5-
cent stogie. Unlike earlier solid-state light-
. sensitive devices, the Scanistor responds both
to the amount and the position of light falling
on its surface. Though the unit still is in
the experimental stage, it reportedly offers
both high resolution and fast response. Add
these important features to the usual extras
of sclid-staters—low power consumption,
small size and weight, long life and simple
circuitry—and it clearly is evident that the
Scanistor may mark a major breakthrough.
Our photo shows IBM technician Robert J.
Lynch, co-inventor of the Scanistor, demon-
strating the unit in an experimental hookup.

12

Bean Jar . . . Time was when the sport
was guessing the number of beans in a jar.
But nowadays transistors seem to be the
rage. Fact is, IBM has reduced the size
of transistors to the point where 50,000
will fit inside a thimble. IBM’s interest
in miniaturization has been stimulated by
the size and weight requirements of missile
payloads. And with progress like this at
hand, it looks as though guessing the
number of integrated circuits on a gnat's
whisker just might be the next step.

Electronics Illustrated
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Want a magic formula for success in electronics?

You won't find it here!

If you work in electronics, you know why we can't offer
you an easy way to success. There isn't any. Elec-
tronics is a demanding field. To earn more money,
you need more technical education—especially in the
areas of electronics that have changed so much in
the last few years. Getting more education isn't easy,
especially if you hold down a full-time job and have
family obligations.

CREI Home Study Programs offer you a practical way
to get more education—and the right kind of education
—without going back to school. You benefit almost
immediately because you study the material technical

Accredited Member of the National Home Study Councit

.
I —
Foundad 1927

May, 1965

organizations want their employees to know. You
choose the specialty that matches your interests and
employment objectives. CREIl Programs cover every
major area of electronics from communications to
servomechanisms and computers, even the new field
of space electronics. And you study at home, set
your own pace, apply your knowledge daily on the job.

You're eligible if you work in electronics and have a
high schoo! education. Our FREE book gives all the
details. For your copy, mail coupon today or write:
CREI, Dept. 1705 C, 3224 Sixteenth St., N. W., Wash-
ington 10, D. C.

SEND FOR FREE BOOK

= e e e e e e e e e e S e S e e
= The Capitol Radio Engineering nsttute. |
Dept. 1705 C, 3224 Sixteenth St., N. W. If
| Washington 10, D. C. |
I Plesse send me FREE book describing CREI Pro-
I grams in Electronics and Nuclear Engineering l
I Technology. | am employed in electronics and l'
l have & hign school eaucation, l
i
: Name, Age '
| Address ]
I City Zone. State. :
: Employed by l
l Type of Present Work l
I el
| e ——— PR P
13
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Fill in coupon for a 'FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan availabtle.

NAME_ _ =
ADDRESS = —

Gl T —in __ZONE__STATE.

If you have o friend interested in electronics send
his name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED
354 S. Forge Street Akron, Ohio 44308

 POCKETFUL
OF\POWER

CAaADRE

CONSORT
e

NEW CADRE CONSORT
FM WIRELESS MICROPHONE

A complete, portable, wireless PA system when used
with FM radio. Zero in the Consort on an open
channel in the FM band with a special pushbutton
tone signal—and talk. You've got a wireless short
range FM transmitter effective up to 200 feet from

the FM radio. 101 applications: public address,
brozdcasting, musical instrument pickup, etc. $44.95

C A D R E.  INDUSTRIES CORP.
COMMERCIAL PRODUCT DIVISION [C) ENDICOTT, N. Y.

Moonlighter . . . It’s an odd sort of drill that
can double as a transmitter but that’s exactly
where Raytheon’s LE-1 laser stands. De-

signed especially for repetitive operations on
the production line, the LE-1 can drill holes
smaller than .0002 in. A microscope is used
to aim the beam on the work (arrow). And,
when it decides to be a transmitter, the LE-1
is a natural for most optical radar systems.

Like Warm, Man . . . The it-isn’t-the-heat-
it’s-the-humidity line loses its punch when
2,000-degree-plus temperatures are involved.
With that kind of scorchery, no one’s going

to worry about humidity, as engineers at Bell
Telephone Labs will be quick to tell you. The
problem that the Bell men had to crack was
how to make crucibles that could withstand
the 2,000° heat for solution-growing quartz
crystals. Answer was a product called pyro-
lytic boron nitride which Union Carbide
feels is the perfect no-sweat candidate. §-

Electronics Illustrated


www.americanradiohistory.com

NEW!
An Electronics Slide Rule
with Self-Training Course

it

md .
LSy gguigierl, ¥

o

%

Here’s the first truly professional slide rule designed especially
for electronic engineers, technicians and students. No longer
must you struggle along with a general purpose slide rule . . .
this new CIE Electronics Slide Rule* will enable you to solve
electronic problems quickly . . . accurately. It’s an ali-metal 10"
measuring instrument that can be used for conventional com-
putation, too.

This patented Electronics Slide Rule is made to our rigid
specifications by Pickett & Eckel . . . has special scales for
solving reactance and resonance problems . . . locates decimal
points. . . has widely used electronices formulas and conversion
factors on the back of the rule for instant reference.

An illustrated self-training course comes with each rule . . .
includes clear diagrams and step-by-step explanations to make
learning fast, easy. Several hundred practice problems deal
with widely oceurring situations in electronics . . . teaches many
short cuts . . . lists the best settings for solving complex prob-
lems. Slide rule, instruction course and handsome top-grain
leather carrying case . . . all yours for just $14.95. Cleveland
Institute of Electronics, Dept. EI-104, 1776 E. 17th St.,
Cleveland, Ohio 44114.

electronics

cuscanans mirisore or ruscraomics [ GLeveians awio

THIS SPECIAL ELECTRDNICS SLIDE RULE IS AVAILABLE ONLY FRDM CLEVELAND INSTITUTE AND IS GUARANTEED
AGAINST OEFECTS IN MATERIAL AND WORKMANSHIP. *PATENTED BY U. S. PATENT OFFICE NUMBER 3,120,342

to: Cleveland Institute
of Electronics

Name.

——————————— SEND COUPON TODAY

1776 East 17th St., Dept. E1-104, Cleveland, Ohio 44114

[} Please send me your Electronics Stide Rule with A ddress

(Please Print)

illustrated self-training course. I am enclosing
$14.95 (If not fully satisfied after 10 day trial, _
CIE will refund payment). City

_State

_Zip

May, 1965

WWW americantadiohistorv com

O Please send additional descriptive literature. A leader in electronics training

|

|

I

I

i

County. |
|

|

.. .since 1934 I
Jd


www.americanradiohistory.com

HERE IT IS FROM ENGLAND!
As Beulah Electronics, Ltd.
Promised In Our Previous Advertisements...

The Revolutionary

WESGROVE VIDEO
TAPE RECORDER

Using Only 4" Recording Tape.
TRANSISTORIZED KIT FORM $45( 00
WIRED BY SPECIAL ORDER ONLY $650.00

“BEUKIT” TRANSISTORIZED
TV CAMERA KIT

Complete with Vidicon (less lens) $226.75
All Prices Above F.O.B. Bayonne. N. J.

¥

P. A. F. ENTERPRISES

©

Distributors for Beulah Electronics, England
Complete line of Video Cameras and Lenses.

For full information
write to:

32 EAST 22ND STREET,
BAYONNE, N. J. 07002

Identical
fwins

Best way to bring out the best in your
tape recording equipment, stereo or
mono, is to use the famous Sonotone
“Ceramike® matched twins. Each set is
a selected matched pair exhibiting
similar coloration, frequency response
and output characteristics within +2
db. Ceramike models include a new
low-impedance version, “CMT-
1050WR,” for transistorized tape
recorders, and *CMT10A” for tube
tape recorders. A -
low priced series is
also available start-
ing at under $10.00.

@
SONOTON El)
audlo products

oW

i

Sonotane Corp., Electronic Applications Div.,Eimsford. N. Y.

Electronics enthusiasts and other science-
minded hobbyists will have a ball with
Edmund’s latest catalog. Reason is that com-
puters and Tesla coils are only two of the
more than 4,000 items offered, and any can
be ordered by mail. For your copy of catalog
651, write Edmund Scientific Co., 107 E.
Gloucester Pike, Barrington, N.J. 08007.

When the crystal cartridge in your stereo
set needs replacing, problems can develop if
your dealer doesn’t have the exact one you
need. But the SAC-28 crystal-cartridge cross-
reference chart by Sonotone will show you
how six cartridges can replace any of 146
different models. Copies are available from
Sonotone Corp., Electronic Applications
Div., Elmsford, N.Y. 10523.

Anyone who wants to learn more about
thermistors and their uses should get ahold
of Capsule Thermistor Course #9. Copies
are available from Fenwal Electronics, Inc.,
63 Fountain St., Framingham, Mass. 01701.

Knowing as much as you can about mag-
netic tape is about the only way to select the
exact tape you need. Bulletin RS-64-18 de-
scribes over twenty of tape’s electromagnetic
and physical properties in some siX pages.
Request your copy from Reeves Soundcraft,
Great Pasture Rd., Danbury, Conn. 06810.

Bulletin GEA-7678 gives electrical ratings
and physical dimensions for seven different
types of nickel-cadmium batteries. Ask for
your copy from General Electric Co., 1 River
Rd., Schenectady, N.Y. 12305.

Finding replacements for worn-out tape
heads is easy with Robins H-764 guide book.
It contains specifications and instructions for
some 32 heads. The booklet is available for
35¢ from Robins Industries Corp., 15-58
127th St., Flushing, N.Y. 11356.

The National Aeronautics and Space Ad-
ministration thinks it knows how to prevent
cold solder joints and it presents its tips in
document NPC 200-4. The bulletin costs 45¢
and can be obtained from the Supt. of Docu-
ments, U.S. Printing Office, Washington,
D.C. 20402. &

Electronics Illustrated
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METHOD" ELECTRUNICS'

Now! N.T.S. — one of America’s oldest leading "% : * b *
home-study and resident technical schools — offers {5 " -y Y
you GREATER CAREER OPPORTUNITIES IN ELEC-
TRONICS. N.T.S. “Project Method” home training
lessons are shop-tested in the Resident School in Los
Angeles. The Schools’ practical methods, plus more than o e
60 years of experience, have helped thousands of students

all over the world to successful careers. Choose your field and ——r"“r"“
prepare now for a secure future with one of 8 N.T.S. Electronics \m "
Courses designed to fit your own particular needs. —-"’w’;“j

B SEE OTHER
SIDE

1
2

ELECTRONICS-TV-RADIO-SERVICING
& COMMUNICATIONS
A basic course thoroughly covering funda-
mentals of electronics, radio, TV servicing
and communications.

MASTER COURSE IN
ELECTRONICS-TV-RADIO, PLUS ADVANCED
TV & INDUSTRIAL ELECTRONICS
This course covers everything included in
Course No. 1 plus Automation and every

phase of the Electronics industry.

FCC LICENSE
Preparation for this government license es-
sential for interesting jobs in radar, radio,
television, communications, guided missiles,
many others. Upon completion of this course,
if you do not pass the FCC exam for a 1st

TELEVISION SERVICING (Including Color)
Covers installation, adjustment, repair and
servicing of black and white and color tele-
vision . . . prepares you for your own sales
and service business.

STEREO, HI-FI AND SOUND SYSTEMS
A growing field. Prepares you to build, install
and service modern sound equipment for
home or industry.

BASIC ELECTRONICS
Gives you the fundamentals you must know
to build on for a future Electronics career.
Also offers an excellent background for
Salesmen, Purchasing Agents, and others in
Electronics.

Class Commercial Radiotelephone License

your tuition will be refunded. 8 ELECTRONICS MATH

RADIO SERVICING (AM-FM-Transistors) Simple easy-to-follow instructions in the
4 Train for radio sales and service with dealer specialized math you need in many

electronics jobs.

or distributor. (4

CUT OUT & MAIL TODAY. NO POSTAGE NECESSARY

HIGH SCHOOL AT HOME

Learn easily. New modern method.
National offers accredited high
school programs for men and women.
Take only subjects you need. Study
at your own pace. Latest approved
textbooks — yours to keep — every-
thing included at one low tuition.
Check High School box in coupon
for information.

CLASSROOM TRAINING

Please Rush FREE Electronics “Opportunity Book’' and sample lesson
on course checked below:

O Electronics-TV-Radio

[ Television Servicing
Servicing & Communications

(Inctuding Color)

0O Master Course in O Stereo, Hi-Fi and Sound

Electronics-TV-Radio

AT LOS ANGELES Advanced TV & Industrial BISICHE

You can take cladssroosm traininglin Electronics [ Basic Electronics
our famous Resident School at Los 3

A:rgeles i:Sunny Southern California. [ FCC License [J Electronics Math
N.T.S. is the oldest and largest Radio S -

school of its kind. Associate in Sci- O Radio Servicing

ence Degree also offered in our (AM-FM-Transistors) Dept. 213-45
Resident Program. Check Resident

School box in coupon for full detaiis.
-

Sample &
Lesson
g

Name Age

Address

WORLD-WIDE TRAINING SINCE 1905 \: ‘s 4 \ City

Send Postcard
for Free Book &
Sample Lesson.

State =

{J Check here for High School Department Catalog only.
Check here if interested ONLY in Classroom training at L.A,
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TAKE THE QUICK WAY
T0 HIGHER PAY,

LIFELONG BENEFITS,
WITH N.T.S. HOME
TRAINING! iz

can help you get

: : a new and better job — or move up to higher
You can install and maintain electronic You can succeed in TV-Radio pay in your present one. You work on prac-

circuitry in missiles and rockets . . . Communications . . . prepare for 4 6 !
specialize in microwaves, radar, and gft-gl.lH::ns'e‘;rseir;:;:sgg;an::: tical job projects, learn to use shop manuals
e e S T and schematics. Your N.T.S. training is

individual. You proceed at your own pace.

BENEFIT NOW AND ALL YOUR LIFE WITH
N.T.S. HOME TRAINING

The personal guidance you receive during
your training can be very helpful to your
progress. Many N.T.S. students are able to
earn more money within a few months. You
can pick and choose your career. Work in

Most courses Include Equipment Kits, THERE ARE NO KIT DEPOSIVS.
Everything Included in your low tuition.

n_&

.‘i.‘_. S — , industry or go into business for yourself.
' . Your services will always be in demand
wherever you go — and you can pick your
P & MAIL POSTA REE CARD TODAY FOR spot!
REE BOOK AND SAMP (

N.T.S. Graduate Advisory Service can help
you answer technical questions in establish-
ing your own business and in countless other
ways after you've completed your training.

o See other side of
| this card for descrip-
I tion of all courses.
I

FIRST CLASS
Permit No. 3087
Los Angeles, Calif.

o\TED

\Il\(

VN,
NCIv*

BUSINESS REPLY MAIL |

No Postage Stamp Necessary If Mailed in the United States

Yopy g1

Accredited Member

— POSTAGE WILL BE PAID BY— National Home Study Council

NATIONAL Geiwic) SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 South Figueroa Street
Los Angeles, California 90037

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa
Los Angeles, California 90037

I
I
|
|
| &
{ NATIONAL emo SCHOOLS
I
|
|
|
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ANGE GETTER .
HA-115 compressor/amplifier boosts
the voice signal of your CB rig and simul-
taneously clips the peaks that ordinarily

% MODULATION

LAFAYETTE oo T on

HA-115

would overmodulate. Result is a signal with
more sock and greater intelligence-carrying
ability. The unit is equipped for 6VDC,
12VvDC or 117VAC operation. $25.95.
Lafayette Radio Corp., 111 Jericho Tpke.,
Syosset, N.Y. 11074.

Mighty Mini . . . Just the thing for frequent
mobile/fixed conversions, the CB-10 trans-
ceiver rests on an optional, pedestal-type

pathcezlters

AC power supply when it’s not mounted in a
car. The 5% -lb. solid-stater measures only
2% x 6 x 914 in. $149.95. Hallicrafters Co.,
Fifth and Koster Aves., Chicago, Ill. 60624.

May, 1965

. The Lafayette

ooooooooo°

v NUW mEWING v

: 1965 EIUU CATALOG

FEATURING

WORLD’'S ONE AND ONLY
SSB /AM/CW Tri-Band Transceiver
in Kit and Wired Form -less than
$180.00

THE ULTIMATE IN

SOLID STATE RELIABILITY

All Transistor FM / MPX / Stereo
Tuner /Amplifier Combination—
performance equal to $470 units—
for less than $230

° A UNIQUE COMBINATION OF

TWO TESTERS

FaradOhm 965 Bridge /Analyzer
’ equals $400 of equipment for only

$129.95

A > 4> A A adb AP

| MASTER OF COMPACTNESS
435 D-C (DC - 4.5 mc) 3” Scope
outperforming bulkier 5 Scopes

ALSO STARRING

779 ' Sentinel- 23’ CB transceiver — 342
Multiplex Generator — 380 Solid State
Color Dot/Bar Generator — 790 Solid
State CB Transceiver and a cast of
over two hundred items.

AP I aPp AP O O AP A A > aP> A< <>

Produced by the award winning company:

£ICO ELECTRONIC [
INSTRUMENT CO., INC. [

SEND couroN For YoUR FREE caTaroc Topay .

pAgAoAgtaNorgiongtatoiatatoratonari
*

Le x® X o X o T o X o Xxo X

_____ Electronic Instrument Co., Inc.

131-01 39th Ave Flushing, New York 11352
El-5

%
:
:
s

S TR e E e Zip..........
Fodke A e ok ke ke ok Aok Rk kX
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¥ There's BIG MONEY to he §
§ Made In COLOR TELEVISION!

DUE TO SHORTAGE OF TRAINED MEN

Get into fast-growing ficld! Learn
COLOR TV servicing at home in spare
time. Many carn cash while training!
Move ahead to a better job, a business
of your own!

fet 20 Valuable Kits to Build 21
TY Set and Test Instruments!

Become expert the fast, casy way . . . by working
on actual TV problems. Your training includes
20 valuable kits of parts and tools, yours to keep.
Build a complete 21° TV set, tube tester, and elec-
tronic voltmeter as part of your training.

s dom w4 2 ot e

HERE'S HOW TO GEY STARTED:
MAIL COUPON TODAY FOR

FREE BOOKLET!

|

|

i

I Commercial

I Trades institute

! 1400 Greenleat Ave., Chicago, lllincis 60626

4 Dept. T.24
I Rush my FREE bookiet {without cost or obligation) on C.T.I.
: training for job opportunities in teievision-electronics—includ-
|

|

|

1

1

|

ing COLOR TV servicing.
NAME

ADDRESS_ =

OTY_____ JONE__STATE___ :
L-‘Acc:rediled Member Notionol Home Study Council ==l

FOR SPEEDY SERVICE

1102171 647 98 24 0664
T M BROWN

5936 23rd PARKWAY
WASHINGTON, D. C. 20031

WE'RE LOST WITHOUT THIS LABEL

Well, not really lost — but we
can do things faster for you if
you send along the ADDRESS
LABEL from your magazine any
time you write to us about your
subscription.

attach
label
CHANGE OF ADDRESS here
if you're moving, please et us know
six weeks before changing your ad
dress. Better still. attach the maga
zine address label to this form, and

print your new address here.

name

stree

city state  zip
ELECTRONICS ILLUSTRATED Sub. Dept., Greenwich, Conn. 06830
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Tuneful . . . Point-to-point wiring and three
easy-to-use controls help make the AJ-13
stereo-FM tuner kit a good bet for most new-
comers to hi-fi. Multifunction tubes provide

the equivalent of 12-tube performance, and
an edge-lighted, flywheel-weighted, slide-rule
dial makes for easy tuning. Other features
include switchable AFC and an indicator
which lights when the tuner is receiving a
stereo broadcast. According to the manufac-
turer, response is from 30 to 20,000 cps in
mono and 50 to 15,000 cps in stereo. $49.95.
Heath Co., Benton Harbor, Mich. 49022.

Ready Rig . . . Novices have it made with
the TX-62, inasmuch as the rig is a complete
2- and 6-meter, 75-watt phone and CW trans-
mitter. A triple-purpose meter mounted on
the front panel reads final cathode or plate
currents, as well as RF output, to let you

AMECO 2 AND & MITER TRANSMTTER

L= /s

TT Q Q9
2@ C e

know exactly what’s going on. And though
there’s also a crystal socket on the front
panel, you can fire up an external VFO
should you wish. The rig has a built-in, solid-
state power supply and is TVI suppressed.
$149.95. Ameco Equipment Corp., 178
Herricks Rd., Mineola, N.Y. 11501.

Electronics Illustrated
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Private Number . Fully transistorized,
Cadre’s 524 selective-cail accessory offers 24
tone combinations to get you off the CB party
line. The unit attaches to any 12V CB rig

and insures that only stations similarly
equipped will respond to your call or be able
to call you. A compact 8 x 5 x 3 in,, the 524
employs a resonant-reed relay and steals its
modest power requirements from the CB rig
it’s used with. About $70. Cadre Industries
Corp., Endicott, N.Y. 13760.

Goof Proof . . . Even if you make the mistake
of having the probe in the right place at the
wrong time, you won’t burn out the 107A
VTVM. Reason is that a fused meter move-

»

ment covers up such embarrassing slips.
Functions of this circuit analyzer include
measurement of AC or DC voltages up to
1,000 volts, decibels to + 55db, resistances to
1,000 megohms and capacitances to 5,000
pf. Optional accessories include an RF probe.
$36.50, kit; $51.40, factory-wired. Electronic
Measurements Corp., 625 Broadway, New
York, N.Y. 10012. @

May, 1965

The do-it-yourselfer’s
newest catalog

Here's your new catalog of quality electronic

kits and assembled equipment . your shop-
ping guide for TV set kits, transistor radios,
voltmeters, scopes, tube testers, ham gear, PA
systems, and a host of other carefully engineered
products. Every item in the Conar catalog is
backed by a no-loopholes, money-back guar-
antee. It's not the biggest catalog, but once
you shop its pages you'll agree it's among the
best. For years of pleasurable performance, for
fun and pride in assembly, mail the coupon.
Discover why Conar, a division of National Radio
Institute, is just about the fastest growing
name in the kit
i st CONAR
business.

= S B E= VAIL NOW ! Il N S N

EESC

CONAR

3939 Wisconsin Aveaue, Washington, D.C. 20016

Please send me your new catalog.

Name

Address.

City. State 2.code
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Reading the Mail

DITORS come in all sizes and guises but
there’s one thing they seem to have in
common—a special file labeled Odd Letters
or Strange Stories or Funny File. (There also
may be one called Nur Lerters, but that’s a
different kind of heading.) Into the Odd Let-
ters file go the funny or riling or touching
cards and letters and press releases that are
left over when all the rest of the day’s mail
has been waded through.
The collector of these strange bits of postal

" ODD LETTERS |
FILE RDAM

fallout usually plans some day to make a book
out of his assortment—and never does. But
every so often he stumbles on the file and,
while he should be busy doing something else,
he sits down and reads through half the
folder before he can stop himself.

Our file of oddments is confined pretty
much to releases and other commercial-type
duds. Offbeat letters from what Damon
Runyon called citizens have a way of being
not half so funny the second time around.

At the front of our never-to-be-a-book file
is a small classic from a public relations op-
erative. “I goofed!” it starts out. “I sent the
enclosed release last week without the photo.
Was my boss mad! Please publish as soon as
possible to get me off the hook.” It could be
just a clever line, but we doubt that it is. The
poor guy probably was telling the truth.

Here’s one now that really stopped us.
“Stop!” it says. We did.

From Chicago way we once got a missive
that has this heading: “Note to Editor—
Please Kill This Release.” That one, to be
sure, did get read.

Sandwiched between a couple of less re-

22

markable pieces is one that has an ax to
grind, but does it with style. To show how
the component type of hi-fi equipment is su-
perior to the big, one-unit console jobs, this
blast neither criticizes directly nor boasts
openly. Instead, it tells what—besides re-
producing sound—you can do with a big
wooden-cabineted console. In this case it ad-
vises:

Enjoy your stereo often,

Then use it for a coffin.

The trend toward publications that are
more and more specialized once led us to
keep an announcement of what we thought
was the ultimate in specialization. The pub-
lication in point was something called The
Laser Letter, a new monthly newsletter de-
voted entirely to developments directly con-
nected with the laser. But, just as very high
frequencies gave way to ultra high and, even-
tually, to super high frequencies, our most-
specialized category got wrecked by a press
release announcing no less than a Newsletter
on Newsletters. You can read a copy of it to
find out who is publishing newsletters and
on what subjects.

A special nook is reserved for world-shak-
ing announcements, such as this one from a
plant at Saltville, Va., that says the price of
bicarbonate of soda has gone up to $2.80 for
a 100-pound bag. Too bad we didn’t buy
when the price was only $2.55. Now we can’t
afford to prepare properly for that coast-to-
coast tour of wayside eating establishments.

At the back of our Odd file is a disturbing
bit of news. It just might push us right out
of the word business and into brain surgery
or perhaps professional soccer, for the an-
nouncement tells about a computer. that will,
when finally put together, be able to produce
books and magazine articles and maybe even
press releases. There is one bright side to this
announcement, though. It doesn’t claim the
computer would be up to collecting tidbits for

an Odd Letters file —R.G .B. e

Electronics Illustrated
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HEATH OM-1 osciloscope and EICO VTVM. Want
SW receiver. Kenneth Westbrook, Box 788, Clinton,
Miss. 39056.

ZENITH receiver, 540 kc to 18 mc, Want CW/AM/
SSB receiver. Douglas Greenway Jr.,, Box 192, Linden,
Tenn. 37096.

EICO 400 5-in. oscitloscope. Will swap for 20-watt
stereo amplifier. Wiley F. Wood, Rte. 5, Box 187A,
Elizabeth City, N.C. 27909.

COMPLETE HAM station. Will trade for walkie-
talkies or tape recorder. D. Henderson, Box 1352,
Sun Valley, Idaho. 83353.

HEATHKIT DX-20 transmitter, other items. Want
mobile ham gear. Philip Lupi, 1225 Hifiside Place,
N. Bergen, N.J. 07047.

ACCURATE INSTRUMENTS 156 genometer, other
items. Will swap for transceiver. Stephen Clifton, 800
W. End Ave., New York, N. Y. 10025.

LAFAYETTE TE-44 capacitor checker. Will trade
for EfCO or Knight AF/RF signal generator. R. Bax-
ter, 30 Overbrook Dr., Wellesley, Mass. 02181.

PHILCO 7170 AM/FM generator, other items. Need
guitar, muslc amplifier, etc. E. F. Duggan, 24 High-
view Terr.,, Dover, N.J. 07801.

SCOTT-GALVIN RDO UHF-VHF receiver, 40 to 1000
mc. Want 540kc-30 mc communications receiver.
Stephen Druzak, Rte. 2, Box 2353, Wenatchee, Wash.
38801.

AMERICAN SCIENTIFIC DEVELOPMENT TV-20 tele-
vision tube tester. Make swap offer. Stephen Edgell,
4820 W. 132 St, Hawthorne, Calif. 90250.

BC-683 RECEIVER with 12-volt Dynamotor. Will
trade for Heath DX-60 transmitter or equivalent.
Frankie Melvin, Box 7, Clarkton, N.C. 28433.

HALLICRAFTERS SX-28 and converted BC-348 re-
ceiver. Will swap for Hallicrafters SX-100 or National
HRO-50. Paul Meredith, 1851 Welland Dr., Clearwater,
Fla. 33515.

SYNCHRONOUS GEAR MOTORS, 1,600:1 gear re-
duction. Want AM/FM and stereo/FM tuner. Roger
Zimmerman, 827 E. Johnson St., Madison, Wis.
53703.

WEATHERS turntable with tone arm and cartridge.
Will swap for Garrard Type A or A70. Steve Miles,
2901 Oak St., Terre Haute, ind. 47801.

MOTOROLA 6-meter mobile FM station converted
for 12-vDC operation. Want Heath SB-10 side-band
adaptor or test equipment. Jim Fox, Lewis Field,
Apt. 7, Hays, Kan. 67602.

KNIGHT Ocean Hopper SW receiver. Wil trade for
fong-wave superhet receiver. Roy Moore, 307 Nunn
St., Hazard, Ky. 41701.

JOHNSON Messenger CB transceiver. Will swap
for Hallicrafters SX-140 receiver. J. Louie Oakley,
Box 557, Providence, N.C. 27315.

KNIGHT KG-50 AM/FM stereo tuner. Make swap
offer. Lee Kieley, 119 E. 6th St., Grafton, N. Dak.
58237.

RME preselector for 10-80 meter ham bands. Will
trade for a RME DB-22A preselector. Warren Mor-
dgren, 2129 Linden Ave., Waukegan, [li. 60085.

TAPE DECK, 7Y% and 33; ips, 3 heads, 3 motors,
takes up to 10Y%-in. reels. Will swap for other audio
equipment. M. G. Rousselin, 91 Remsen St., Brooklyn,
N.Y. 11201.

LAFAYETTE 90-watt transmitter and 4-band SW
receiver. Want test equipment. Victor H. Kinson, Jr.,
8214 Rosemead Blvd., Pico Rivera, Calif. 90660.

HARVEY WELLS TDS-50A transmitter, other equip-
ment. Want communications receiver, CB rig, etc.
W. Gruber, Suite 211, 894 Eglinton Ave. E., Toronto
17, Ont.

RIDER Perpetual Service Manual. Will trade for
transmitter or other VHF/UHF gear. Reid Shipp, 525

[Continued on page 24}

May, 1965

Thinking of college and
a space age career in
electronics ?
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Send for this booklet on
ENGINEERING TECHNOLOGY
AND ENGINEERING

Learn how you can prepare for a dynamic
career as an electrical or mechanical engi-
neering technician or engineer in such
exciting, growing fields as avionics, mis-
siles, reliability control, fluid mechamcs,
data processing, metallurgy, microelectron-
ics, and advanced aerospace research.
MSOE offers residence study programs
leading to these degrees in engineering
technology and engineering:

2 years — Associate in Applied Science
4 years — Bachelor of Science

Also get facts about scholarships and fi-
nancial aids, job placement and other
student services, plus photographs of _
MSOE technical laboratories and %
student activities. For your copy, -
just mail the coupon —
no obfligation.

MSOE

Milwaukee School of Engineering

Milwaukee School of Engineering
Dept. E1-565, 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the "Your Career” booklet.
I'm interested in

[ Electrical fields [J Mechanical fields

3 1 =P g = o Age-Toa
Address e s M R e N e s
(ofj Y7o — L S AT O i I
ms.227
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You've got to SEE it to BELIEVE it

dry transfer MARKING KITS
for ELECTRONIC EQUIPMENT

...the fast easy way to completely mark electronic
equipment, drawings, schematics, prototypes, etc.

y it
ity

Words, letters, numerals, switch patterns, arcs,
etc., are printed on a special transparent carrier
film. Rubbing over one of these elements with a
ball point pen reieases it from the carrier film and
adheres it to your working surface. It's that sim-
ple to get professionai looking results.

Try this amazing product. Your local parts jobber
has your free sample or write direct.

THE DATAK CORPORATION

63 71st Street Dept. 628 Guttenberg, N. J.

WANT A JOB? PART TIME—
FULL TIME?

No Boss! No Experience!
No Capital! Your Own Hours!

WHAT AJOB !! !

And yet selling subscriptions to ELECTRONICS
ILLUSTRATED and other leading publications
is just like being in business for yourself.

But no business requires less capital, stock

and space. The time you devote and the money
you make is up to you. You need no experience
to earn steady profits and you keep a cash
commission on every sale. You operate in your
vwn community by phone or personal calls. You
will he authorized to sell new and renewal
subscriptions along with special offers made

by the publishers. You'll be amazed at the
number of people wanting to take advantage of
the convenience, service and savings you can

offer them.

To get started, immediately—send us your
name (on a postal card) requesting free supplies
and selling materials.

Write to: Subscription Dept. DE

ELECTRONICS [LLUSTRATED
Fawcett Bldg., Greenwich, Conn. 06830
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Continued from page 23

E. Elm, Prescott, Ark. 71857.

EICO 555 VIVM. Want Heath RF signal generator
or Knight-Kit Ten-2 CB tester. John Van Osdale, Uni-
versity School, Northern Hllnols University, Dekalb,
Il 60115.

HALLICRAFTERS SX-99 and S-85 receivers. Will
trade for Gonset Communicator. Jeffrey Beals, 470
Lafayette Bivd., Long Beach, N.Y. 11561.

HAMMARLUNO HQ-110 receiver and Heath Seneca
VHF transmitter. Want general-coverage equipment
(80-10 meters). Mike Dahlstrom, 1511 Beaver St.,
Anchorage, Alaska. 99504,

ELECTRO-VOICE 644 microphone and recorded
tapes. Will swap for microphone mixer and recorded
tcapefs. Charles Harris, 209 9th St.,, San Francisco,

alif.

SENCORE TC-114 tube tested and EICO R/C box,
Will trade for Novice transmitter. Edward A. Moore
1002 Fauntleroy, Austin, Tex. 78751.

HALLICRAFTERS S$-38C. Will swap for CB walkie-
talkies or tape recorder. R. N. Kesselring, 111 Fal-
staff Rd., Rochester, N.Y. 14609.

BC-454 80-meter receiver. Want similar 40-meter
receiver. David T. White, 266 Main St., lrvine, Ky.
40336.

LAFAYETTE 4-watt stereo amplifier kit (unopened).
Will trade for two speakers. John A. Corsentina, 6012
Eastern Pkwy., Baitimore, Md. 21206.

CHANNEL MASTER 6545 tape recorder. want
stereo tape deck with preamps. Robert W. Conway,
3411 Cedar St., Austin, Tex.

RCA VIDICONS for TV cameras (three). Will trade
for broadcast stereo mixer. Ken Kushnir, 2332 31st
Ave., San Francisco, Calif. 94116.

SONY 500A stereo tape recorder, other items.
Want button telephone and Triplett modulation meter.
Don Taylor, 13903 Village Ave., Healdsburg, Calif.
95448.

IF. TRANSFORMERS (three). Will swap for power
transistors. Don Winsor, 1610 Swan, Ogden, Utah.

SIMPSON 415 signal generator and B&W 504C
frequency muitiplier. Looking for 152-174 mc FM
receiver. Norman Coltri, Grove Rd., Rte. 1, Vineland,
N.J

C&S single-channel R/C receiver. Want 102-in.
bumper-mount whip antenna. M. Mijal, St. Marys,
Box 6, Orchard Lake, Mich. 48034.

HEATH GC-1A receiver and Grundig AM/FM/SW
portable. Will trade for Regency DR-200 and Ameco
converter. Norman Clearmont, 315 Hildreth St
Lowell, Mass. 01850.

ANTIQUE RCA crystal radio. Want dwell tachom-
eter. Frank H. Kunik, 148 Burlington Rd., Riverside,
{Il. 60546.

NAVY RBM receivers (two). Want mobile gear.
R. J. Bunty, Rte. 2, Zion Rd., Parsonburg, Md. 21849.

HEATH Gw-10 CB rig. Will swap for Heath audio
wattmeter. H. Wolfe, 121-08 236th St., Rosedale, N.Y.

MOTOROLA 12V AM car radio. Will trade for any-
thing of equal value. Francisco Prats, Jr., 1867 N.W.
38th St., Miami, Fla. 33142.

HEATH-KIT AT-1 and Hallicrafters S-38 receiver.
Want 2-meter gear. Pat Long, 8078 Marty Paullin
Rd., Franklin, Ohio. 45005.

RF PLASMA TORCH. Will trade for M3 Sniperscope.
Edward A. Miller, Jr., 12010 Telegraph, S. Rockwood,
Mich. 48179.

MINIVAC 601/6010 computer. want CB Trans-
ceiver. Richard Bandelier, 1626 Wells St., Fort Wayne,
Ind. 46808.

KNIGHT T-150A transmitter and R-100A receiver.
Will swap for SSB transceiver. Howard H. Klimetz,
K3FPC, 923 McDowell Dr., Town Point, Dover, Del.
19901.

KNIGHT-KIT Star Roamer. Will swap for anything
of equal value. Arnold Littman, WN3BOH, 2500 Shady
Ave., Pittsburgh, Pa. 15217.

BC-312-D RECEIVER, less power supply. Will trade
for Novice transmitter. Jim Elliot, 366 N. 27th St.,
Camp Hill, Pa. 17011. .

TBX 4-BAND transceiver. Will swap for transmitter
or tape recorder. Gary L. Wieneke, 881 Adams Park
Dr., Covina, Calif. 91722.

Electronics Illustrated
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EICO HF-20 amplifier and HFT-90 FM tuner. Want
Norelco 101 tape recorder. Dave Counter, 1020 Key
St., Bellingham, Wash. 98225.

TRUETONE tape recorder, other items. Will swap
for VHF receiver or other VHF gear. Clarence L.
Smith, Rte. #2, Wayne, W.Va.

HEATH IM-13 VTVM. WIIl trade for transmitter.
Agapito Hernandez, Jr., c/o Josefina Quantana, 1458
Williams Ave., Bronx, N.Y. 10459.

SENCORE tube tester and EICO R/C Box. Want
Novice transmitter. Moore, 1002 Fauntleroy, Austin,
Tex. 78751.

HI-FI equipment. Will swap for 16-in. transcriptions.
acetate discs, wire and tape recordings of 1930-1940
radio programs. R. L. Hawks, 814 N. Main, Wichita,
Kan. 67203.

KNIGHT-KIT KG-670 resistor/capacitor tester. Will
trade for VOM or VTVM. Gregory Hart, 638 E. Calle
Del Arizona, Tucson, Ariz. 85705.

CRESCENT tape recorder. Wiil trade for AM/FM
tuner or aircraft-band receiver. Jack Himelfarb,
158-20 80th St., Howard Beach, N.Y. 11414,

HEATH GW-22 transceiver. Make swap offer.
Richard Smith, 46 164th Place, Calumet City, Il
60409.

WESTINGHOUSE BC8 and SW receiver. Will trade
for small transmitter. Jerry Linden, Jr., Rte. 2, Box
141, Cedarburg, Wis. 54621.

TUBES—5881's, 6188/6SU7's. Want National
MCN vernier dial or AVD-250 planetary dial drive.
Joseph M. Agrella, 1416 N.W. 15th Ave., Fort Lauder-
dale, Fla. 33311.

HEATH QM-1 Q meter. Want SW receiver. Charles
S. Alexander, 1225 N. Fig St., Escondido, Calif.,
92025.

KNIGHT-KIT Star Roamer. Will swap for BC-946
receiver. Paul Silver, 222 Freeman Pkwy., Providence,
R.l. 02906.

PRECISION 120 VOM. Will trade for Heath IM-13
or IM-11 VTVM. Bill Bunner, Bell Run Rd., Fair
mont, W.Va. 26554.

EMPIRE 108 stereo and GE VR 1| cartridges. Make
swap offer. Emmett Byrem, 9-G Hall Manor, Harris-
burg, Pa. 17104.

KNIGHT Span Master. Will swap for DX-20. Robert
B. Tatar, 2547 Balmoral Ave., Chicago, lll. 60625.

SIMPSON 270 and 260 VOM's. Will trade for stereo
amplifier. P. Management, 251 S. Cicero, Chicago,
111

BELSONA mono tape recorder. Want 30-mc or
152-mc FM receiver. Richard Southard, 1896 Rock-
ville Dr., Baldwin, N.Y. 11512,

BC-625 2-meter transmitter and BC-624 receiver.
Want all-band ham mobile whip or other ham gear.
Robert L. Wood, N. Paxson Dr., Apt. 1, Moses Lake,
Wash. 98837.

KNIGHT-KIT Span Master recelver. Make swap
offer. Jeff Peuner, 1747 N. Peach St., Philadelphia,
Pa. 19131.

ARKAY SQ-9 CB transceiver. Will trade for 6- or
2-meter transceiver. Mark Gromardy, 222 Lenox Rd.,
Brookiyn, N.Y. 11226.

LINK 5FRX FM transceiver and Knight wide-band
oscilloscope. Make swap offer. Dan Turkisher, 6 Pin
Oak Lane, White Plains, N.Y. 10606.

PILOT BC and SW receiver, Spartan 3-band re-
ceiver and RCA 2-band receiver. Will trade for CB
gear. James Loniak, 31-65 29th St., Long Island City,
N.Y. 11106.

KNIGHT C-22 transceiver. Want Lafayette HE-30,
HE-10 or other general-coverage receiver. John
Giauque, Box 122, International Falis, Minn. 56649.

RAY-TEL TWR 2 and stamp collection. Want 6-
meter transceiver and other ham gear. R. L. Jones,
Box 1633, Amarillo, Tex.

HEATH TS-4 TV alignment generator. Will trade
for communications receiver. W. J. Evans, Jr., 16 Mt.
Vernon Ave., |rvington, N.J. 07111.

BC-611 walkie-talkie. Will swap for anything of
equal value. SP4 Pasquale Lombardi, U.S. 51 496
124, HHC, T/C, Ft. Monmouth, N.J. 07703.

RCA Junior Voltohmyst WV-77E. Will trade for
SW receiver or slide projector. David L. Nolt, Rte. 1,
Box 197, New Holland, Pa. 17557.

HARMON-KARDON A-230 Ballad stereo amp/pre-
amp. Will swap for more powerful mono equipment.
Joe E. Gardner, Jr., E-106 Carlson Terrace Apts.,
University of Arkansas, Fayetteville, Ark., 72701.

KNIGHT-KIT Star Roamer receiver. Will swap for
SW preselector, preamp or Q-multiplier. Ira Stoler,
729 Ave. T, Brooklyn, N.Y. 11223‘_@
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BIG MONEY

CORNERS ¢
THE WORLD

IN THE

CHRISTY’S MOST
COMPLETE COURSE!

Christy's complete course covers every phase
of this exciting new subject. You get compre-
hensive training, starting with your first lesson.
You learn Radar, Sonar, Television {Color TV
tool), Radio and Electronics in CTS's COMPLETE
course.

Christy Shop Method Home Training makes you
a more valuable and desirable technician, as-
sures you of more money, faster progress and
greater success. Practical step-by-step training
mokes everything interesting and easy to learn.

19 Training Kits Sent

you learn in months what used to take years
to learn.

3 Free Books

give you complete information as

to how you too can get started
in this fascinating new field.

I CHRISTY TRADES SCHOOL Dept. T-2713

I 3214 West Lawrence Ave., Chicago Ill. 60625

| Send me without cost or obligation two FREE lessons, |
new 24 page illustrated book and Pay Later Form.

l Name.__ Age_.

i
l Address P — :

Zone____ Stat:

lCity_ [ e

T S o s v T W S R e WA G S St ey S S —
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28 | new CB-212
o5 | Dy Hammariund

A STANDOUT towering head and shouiders above CB equipment at
anywhere near the price. Simply stated, the CB-212 out-distances and
out-performs all other comparably priced CB equipment. Here is an array.
of quality components skillfully blended with an advanced design to form
CB-Superiority.

BETTER BY FAR BECAUSE IT FEATURES £3 6 crystal controlled transmit/receive channels
1 0.5 microvolt sensitivity O Electronic transmit/receive switching O 3 watt nominai
R.F. output over complete range of 23 channels T 8 tuned IF circuits for maximum
selectivity [J AGC effective over a range from 5 microvolts to 100,000 microvolts O
Series type noise limiter for maximum noise suppression Tl Built-in S- meter/transmit
and modulation indicator TJ 3 watts of audio output ALL FOR $129.95. J

Let your Hammarlund dealer show you how and why the CB-212 is a
STANDOUT. Arrange to ‘‘Test Drive'’ this magnificent CB transceiver at
your earliest convenience.

)‘@(
73-88 Hammariund Drive ® Mars Hill, North Carolina U.S.A.
Export Department: 13 East 40th Street. New York, N. Y. 10016

? ) HRMMARLUND MANUFACTURING COMPANY

A GIANNINI SCIENTIFIC COMPANY
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£ ELECTRONICS
V ILLUSTRATED

MAY 1965

By STEPHEN B. GRAY

THEY laughed when he sat down to play. They roared when
he said he built it himself.

But they gasped in admiration when he sounded the first chord.

The basic story was old 25 years ago but the slight twist and
the fact that a different instrument is involved give it new mean-
ing. It could even have happened. What he sat down to play, of
course, was an electronic organ—one built from a kit.

In just a few years organs have ceased to be the exclusive
property of churches and cocktail lounges (now there’s a team
for you) and have taken up residence in private homes in as-
tonishingly large numbers. We're in the middle of the only popu-
larity boom the organ has known in its long history.

Organs once were priced so high that no man of average means
could make a down payment on one, let alone foot the entire bill.
Then, too, only an empty factory or a living room of Victorian
proportions was big enough to house one.

Behind the boom in organs lies an even bigger boom in another
field: electronics. For today’s organs are electronic and, in one
way or another, they approach, equal or surpass the pipe and
reed organs of old. And behind electronic organs stands the
transistor, for it is the transistor more than any other single
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5h8 factor that makes the
modern organ possi-
ble. Thanks to this
button-size wonder,
most anyone now can
wn an electronic
organ. Some earlier

electronic organs
used vacuum tubes (a few still do) but tran-
sistors are the mainstay. While vacuum tubes
have kept pace with most every other elec-
tronic component in the move toward minia-
turization, they still can’t hold a candle to
transistors on this score. The bulky, high-
voltage power supplies that tubes require are
one reason why the transistor has stolen the
show.

Some of the transistors serve as oscillators,
since oscillators form the heart of every elec-
tronic organ in existence. A few organs have
one oscillator for each note on the keyboard
(called a manual in organ terminology). Ar-
tisan’s York organ, for instance, has 159 os-
cillators, each of which is tuned separately.

But most organs use a master oscillator for
each of the 12 notes in the musical scale and
obtain other notes by creating muitiples or

@)
S
=
=

KEYING

Working components of an electronic
organ vary from model to model,
though arrangement often will be sim-
ilar to that shown here. Oscillators.
triggered by keys on the organ’s key-
board, generate the basic waveforms.
Stop tabs control voicing, usually
switching filters in or out of the circuit
to color the original sound further.
Special eftects, such as percussion,
are controlled by still other tabs,
after which sound is amplified and
fed into wunit's builtin speakers.

submultiples of the original frequency. Di-
viding the frequency of a master oscillator
by two produces a tone that is eight full steps
—an octave—below the original note. Simi-
larly, doubling the master oscillator fre-
quency results in a tone that is an octave
above the original note.

It takes more than oscillators to make mu-
sic, of course. Even so, electronic organs are
far simpler than one might suppose. Fact is,
there are only five basic parts to an electronic
organ:

® Oscillators, to generate the basic wave-

forms.

@ Key switches, to select the desired notes.

® Wave-shaping circuits, to transform the

oscillator outputs to waveforms resem-
bling the sounds of musical instruments.
® Controls for special effects.

® An audio system, with amplifier and

speakers.

Put these five components together and
you have the king of electronic instruments,
capable of producing whole orchestras of
sound, yet occupying no more space than a
piano. Then, too, it will have a piano beat on
several other scores.

YOICING

PERCUSSION AMPLIFICATION

Electronics Illustrated
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Pressing a piano key produces a sound that
soon fades away; pressing an organ key
causes a sound that continues as long as the
key is held. This means that even a melody
picked out slowly on an organ will have an
agreeable, sustained quality. Add the fact that
the organ also does all the work of tone
coloring and it’s obvious why most anyone
soon can sound like a pro.

Easiest thing in the world for the organ
oscillators to generate would be sine waves,
though none would sound much like music.
Reason is that no musical instrument, save
perhaps a solo flute, produces anything re-
motely resembiing a sine wave. Instead,
musical tones consist of sounds having a
number of harmonics or overtones, which
vary both in number and intensity. And it is
these which are responsible for imparting a
given instrument’s characteristic timbre and
tone.

Surprisingly enough, electronic organs can
deliver the same two types of basic tones that
pipe organs can. As it happens, pipe organs
employ both closed and open pipes, with each
producing its own distinctive tone. A closed
pipe creates only odd harmonics; a pipe with
one end open produces all harmonics.

Because a square wave contains only odd
harmonics, it can be used to produce closed-
pipe tones. Similarly, a sawtooth wave con-
tains all harmonics and can be used to
produce open-pipe tones.

There are two basic ways to create the
complex waveforms that simulate pipe-organ
tones. In one, the so-called additive method,
simpie sine waves and their harmonics are
generated, then mixed together in the right
combinations. This method is used in com-
paratively few organs and requires that each
frequency be created electromechanically. In
some of the Hammond organs, for example,
serrated tonewheels rotating in magnetic
fields form the necessary tones in what might
be called more of an electric than an elec-
tronic fashion.

The other basic method of producing the
complex waveforms is to generate a signal-—
a square wave or a sawtooth, say—that con-
tains many harmonics, then use filters to
select the desired combination. This is the
formant method, used in almost all electronic
organs.

These instruments come in all shapes and
sizes, and most are packaged in cabinets hav-
ing enough style to grace any living room.

May, 1965

Smallest and easiest to play of all these
tunetul oscillators is the chord organ. Most
of these instruments have only one short key-
board for the melody, no pedals and a set of
push buttons for the chord accompaniment.
Played in somewhat the same manner as an
accordion, the chord buttons deliver multi-
note chords whenever activated.

Though chord organs are easy to play, they
leave much to be desired for the more serious
musician. It is for this reason that the spinet
and the small console have proven most popu-
lar for home use. More like the conventional
pipe organ, most have two 44-note keyboards
with 13 short pedals or perhaps two 61-note
keyboards with 25 pedals.

In addition to providing the various notes

ELECTRONIC ORGAN
MANUFACTURERS

Manufacturer Price range

Allen Organ Co. $2,000-60,000
Macungie, Pa. 18062

Baldwin Piano & Organ Co.
180} Gilbert Ave.
Cincinnati, Ohio 45202

Conn Organ Corp.
110} E. Beardsley Ave.
Elkhart, Ind. 46514

Electro-VYoice
Buchanan, Mich. 49107

Electronic Organ Arts (Artisan)
2476 North Lake Ave.
Altadena, Calif. 91001

Estey Electronics
2133 Dominguez St.
Torrance, Calif. 90500

Gutbransen Co.
2050 N. Ruby St.
Melrose Park, 111, 401460

Hammond Organ Co.
4200 W. Diversey Ave.
Chicago, liI. 5063%

Heath Co.
Benton Harbor, Mich. 49023

Lowrey Co.
7373 N. Cicero Ave.
Lincolnwood, I1l. 60646

Magnavox Co.
270 Park Ave.
New York, N.Y. 10017

Rodgers Organ Co.
2040 N.W. 272 Ave.
Hillsboro, Ore. 97123

Seeburg Corp.
1500 N. Dayton
Chicago, Ill. 60622

Schober Organ Corp.
43 W. 61st St.
New York, N.Y. 10023

Thomas Organ Co.
8345 Hayvenhurst Ave.
Seputveda, Calif. 93662

Woerlitzar Co.
959 Niagara Falls Blvd.
N. Tonawanda, N.Y. 14120

850-20,000

1,000-7,300

300-2,000

550-3,800

450-1,700

1,000-5,300

1,000-4,000

350-850

500-3,500

'500-2,800

5,000-17,000

1,300-3,500

550-1,500

450-10,000

700-2,400
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the and tones music is

made of, organs fre-

@RGANS quently offer features

all their own. Some

that  of the Lowrey, Estey

and Waurlitzer or-

SC".I_ATE gans, for example,

contain a device vari-

ously known as a Glide Control, a Vibra-

Glide or a Slide. When operated. it causes all

the notes being played at that instant to slide

downward about half a tone in pitch. thus

imitating a trombone’s smear or a Hawaiian
guitar’s glide.

Though organs currently cost more than
pianos, prices are coming down. Transistor
organs are smaller and less expensive than
previous vacuum-tube models. and integrated
circuits eventually mayv drop the cost even
more. Right now there are at least two dozen
models in the range between $300 and
$1.000. And anyone willing to tackle an
organ kit can cut the cost by a sizable frac-
tion. The Thomas Largo organ, for instance,
sells for $470 but is available as a Heathkit
for $350. Or take the Schober Consolette .
Sold completely assembled for $1,475, it also
is available in kit form for $850.

Building an organ kit can take from 75 to
several hundred hours of your time. But,
besides saving you money, a kit organ offers
the satisfaction of having built your own
king of instruments—and of telling friends

Chord organs have few controls and thus are easi-
est to play. This is the Electro-Voice Regency.
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you built it yourself. Modesty doesn’t seem
to be a virtue of organ kit builders.

Anyone who hasn’t heard an electronic
organ for some time is in for a surprise since
many of the newer models truly are worth
crowing about. However, the old rule stili
applies that the more you pay, the better they
sound. Problem, therefore, is to find one with
a sound vou like at a price you can afford.

For $300 you won’t get more than a single-
keyboard chord organ, without pedals, and
with a couple of voice stops. For $500 there
are a few spinets available, with two key-
boards, up to a dozen voice tabs and a |3-
note pedalboard.

In the $1,000 range you can have a wider
choice of spinets, many with up to 20 voices.
And for $2,000 you can buy most any spinet
and even some of the console organs with
25 pedals and up to 30 voices.

If possible, visit several dealers and trv as
many makes as you can. In view of the
dollars involved, it’s plain good sense to lis-
ten repeatedly to the ones you like in order
to pick your favorite. Even so. electronic
organs in the same price range sound pretty
much alike and it may be difficult to choose
one on the basis of tone alone. Thus your
choice may depend on the variety of voices
and special effects offered.

I[f you want to play only popular music,
then a spinet or a chord organ should take
care of your needs. But if you want an organ
for serious classical music you likely will need
a console model with at least 25 pedals.

Should the salesman at an organ show-
room play for you, lend a careful ear to how
the organ sounds. This done, get in the
driver’s seat and try making like Ethel Smith
or E. Power Biggs yourself.

Try the voice stops. They should sound
different, with ample tonal variety, rather
than somewhat alike. Several stops sounded
together should keep their individual charac-
teristics and not biur. And a number of them
played in chord fashion should deliver a
full-organ tone you find pleasing.

Try out the special-effect controls to de-
termine precisely what they do to the various
organ voices. And when you'v~ all but de-
cided on a particular organ, ask for a home
trial to see how it sounds away from the
showroom. Reason is that room acoustics
vary, and it pays to be on the sure side. After
all, your king of instruments should satisfy
you—as well as Jast—a lifetime. §
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build your own R

ELECTRONIC ORGAN

KITS have been getting larger and more sophisticated over the years. Compare those of
15 years back with the modern big-daddy of them all, an electronic organ, and the
contrast is readily apparent.

We became especially aware of this increasing sophistication when the $849 Heathkit GD-
983 organ (which, factory-wired, goes as the $1,300 Thomas Coronado BL-3) arrived at our
door. Two cartons could be brought in easily. But the third, a mammoth one containing the
cabinet and bench, didn’t make it and had to be opened outside. Thus, Heath’s most am-
bitious venture into the kit field became our most challenging kit-building experience.

Can the average builder possibly get this large and compiex kit working properly? Yes,
but there may be some gnashing of the teeth before you finally get the last note tuned up.
Heath says that “you don’t have to be an electronics wizard to build it. . . . Maybe so, but
kit-building experience is a must before you tackle this one.

Heath goes on to say you needn’t be a “professional organist to play it.”” Perhaps, but you
should have either a good background in piano, a natural talent for music or plan to take
lessons before you shell out $849. Reason, we feel, is that the GD-983 has great potential
as a professional musical instrument which depends on what you can do at the keyboards.
The GD-983 has a lot more to
offer than a chord organ. Al-
though the $20 (extra) set of 48
lessons and four LP records will
start you in the right direction—
they are only a start.

And don’t be disillusioned by
the 50-cent demonstration record
Heath offers for the GD-983. It
doesn’t do justice to the sound.
It would be better to visit a
Thomas dealer to get a live
demonstration,

Here are a few of the GD-983’s
features. Others can be found in
Heath’s catalog. There are two
44-note manuals, 16 voices, 28
notes of chimes, a pedal-key-
board volume control, a Leslie
speaker and two [2-inch speak-
ers. The GD-983 is completely
transistorized. And one important
feature is what’s called diode key-
ing or switching.

Many other electronic organs
employ something known as buss-
bar keying. That is, when you
press a key you close several
switch contacts simultaneously.
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This isn’t what you find when you open the largest
carion. So far we'd put in about 20 hours on the
pedals, amplifier, percussion- and great-manual
cheekblocks and installing the 12-inch speakers.
Until you get used to the pedals. you'll wish you
had an AAA foot to be able fo play them smoothly.

build your own

ELECTRONIC ORGAN

This system causes key clicks and service
problems. But when you press a key on the
the GD-983, you close only one pair of con-
tacts (except on chimes) which applies a
voltage to several diodes. This forward-
biases them and causes their signals to be fed
to succeeding circuits. The advantages to this
method are that there will be no key clicks
and troubleshooting, if needed, will be
simplified.

Does it pay to build a kit this size? That
depends on what you do with your spare
time. The price difference between the kit
and the assembled organ is about $450.
Pushing to get the job done, we built the kit
in about 70 hours, though it could take ten
or 20 hours longer. Our time turned out to
be worth about $6 an hour.

Upon opening the parts carton we found
a l-pound, 11-ounce, 238-page construction
manual. Underneath it were six cartons. We
started with the pedals which, like the swell-
and great-manual keys, are supplied in their
most basic form. There are wood naturals
(except for the manual keys, which are
plastic), plastic sharps, springs, bolts, clips,
wire contacts, washers and a large metal
chassis on which they are assembled.

After the pedals came the amplifier and
installation of the 12-inch speakers. The con-
stant change in pace from mechanical to
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‘Assemble keys, pins, clips, springs, brackets, felts
and screws on a chassis. Add some solder, perma-
qum. grease and you have the lower manual.
Align the keys, connect wires and you move on.

electronic assembly is something Heath is to
be commended for. It goes this way con-
stantly and prevents boredom from setting
in. Only problem so far was that the pedal-
linkage bar was missing. Heath got it to us
quickly and we were not held back.

Next came the great manual (lower key-
board) carton. We did everything here.
There was a circuit board, two switch boards
and the manual itself. Four O-rings were
missing, but we were able to go ahead until
they arrived from Heath. After this you start
mounting things in the cabinet and the organ
begins to take shape.

Carton No. 4 contained circuit boards.
No problems, but after we finished the organ
we realized how important it is ta make per-
fect solder connections on each circuit board.
We missed in a couple of places and re-
gretted it later. Some boards can be rather
difficult to remove after they are installed
and wired to. We felt it would have been
wise to spend an extra half hour going over
every solder spot with a magnifying glass.
Next came the tone generators, and you are
supplied an assembled and tuned one to
copy.

The fifth carton, the largest, contained
parts for the swell manual (upper keyboard).
It contained another circuit board, one
cable harness and a huge pre-assembled

Electronics Illustrated
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Top. Swell keyer circuit
board (just above lower
manual) is supplied as-
sembled. This saves
time since it contains
almost 300 diodes, 44
packaged electronic cir-
cuits and close to 50
capacitors, Frame,
which holds swell man-
ual, lifts up on hinges.

Leslie speaker, above, is supplied assembled. Motors
in comner tum drum (which is in front of speaker) to
create tremolo sound. Completed organ. right. Ampli-
fier looks small but it can deliver up 20 rms watts.

and tested circuit board. The last carton had
more circuit boards, switches and cable har-
nesses. Next came the Leslie speaker which is
supplied assembled—you just install it.

At last we got to initial tests and adjust-
ments. The lower manual went quickly, but
the upper manual was more difficult because
of the chimes. Each chime note has three
extra contacts which are tricky to adjust and
may have to be gone over several times be-
fore they’re perfect. After the last contact
was adjusted, we turned on power.

Did it work? Yes—but. The sound was
strange because it was not tuned. And to
our disappointment some keys on the swell
manual did not sound when certain stops
were depressed. A few hours of trouble-
shooting turned up some bad solder connec-
tions on the distribution circuit board.

One of the tests told us that the top seven
notes on the swell manual would be repeats
of the same notes an octave lower when cer-
tain stops were pressed. But the construction
manual did not mention that the condition
also would exist when certain other stops are
pressed. We spent a lot of time tracking down
what we thought was a goof. Heath advised
us that an addenda sheet would be included
with subsequent manuals to take care of this
oversight. All other tests checked out AOK.

Rough tuning took about 45 minutes. You

May, 1965

You're supplied one
fone generator assem-

bled and tuned. The v &
other 11 take 5 or 6 )
hours to build. Each
board has an oscilla-

tor and three multivibra-
tor frequency dividers.

first play a B- and C-natural together (the C
is produced by the pre-tuned tone generator)
and adjust the slug of the oscillator coil on
the B tone generator until the beat note (an
unmistakable throbbing sound) disappears.
Turn the B tone-generator slug 1% turns and
that does it. You do this similarly for the 11
remaining notes in an octave. Tuning isn't
half bad at this point.

Fine tuning took about 2!2 hours. What
you do is play fifths (C and G natural, for
example) and adjust an oscillator-coil slug
for a specified number of beats in 10 or 30
seconds. A stopwatch and patience help.
After several musician friends concurred that
tuning was perfect, we considered the job
done.

How does the GD-983 sound when played?
In a word, spectacular. It has a full, rich and
robust tone. We felt it lacked a bit of the
brilliance that a few more 4- and 2-foot stops
could have given it, but one way of over-
coming this is to keep the treble-accent tab
on all the time.

We wished there were a few more pedal
stops and slightly greater space between each
of the pedals. Though the reverb isn’t pro-
duced with a delay line, the effect is similar.
It might better be called short sustain. The
sustain and percussion circuits are effective

[Continued on page 117)
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OODPECKERS

. . . After listening
to sideswipers and elec-
tronic keyers running
wild on the General
bands, we find it relax-
ing to eavesdrop on
Novice transmissions.
Though beginners send
slowly by old-timer
standards, they do count
their dots and dashes
carefully. Result is that
their letters conform to the combinations of
sounds that form International Morse.

As it happens, this is a refreshing change
from the habits of the speed-key artists. These
woodpecker ops often as not spew out an un-
interrupted string of dots and leave it to you
to figure out whether they represent E’s, I's,
S’s, H’s, 5’s or an error. Seems to us that
there’s little time difference between a mes-
sage sent properly at 10 wpm, with no re-
peats, and the same message sent at 30—if
the receiving operator has to come back with
a plaintive QSM or QRS request every time.

S8Y ROBERT
HERTZBERG
W20DJJ

I's Legal . . . A lad who signs himself
SWL/Ham-To-Be writes, ‘“Was tuning quick-
ly through the 40-meter band with a new re-
ceiver and heard a lot of music. Thought
hams weren’t supposed to transmit entertain-
ment. What gives?”

They aren’t and they don’t. The stuff is
short-wave broadcasting and it’s there in full

A good many shacks pack so
much gear that the owner must
battle for breathing space, and
FG7XT's shack is no exception.
Thing is. a tropical climate down
FG7XT's way only adds to the
heat the gear gives off. so the
OM must dress for the occasion.
" John Wegimont, the genial gent
in our photo, works fone, CW and
RTTY from Guadeloupe, an island
in the French West Indies 350
miles southeast of Puerto Rico.

34

accordance with international agreements.
Listen some more and you’ll find many for-
eign SWBC stations pumping out heavy-
handed propaganda interspersed with the
music. But there’s precious little we can do
about this situation, short of learning to live
with it.

Philatelic Note . . . During a recent trip
to Europe we heard quite a few complaints
from hams there. Seems more than one
American amateur has been known to send
over U.S. stamps to expedite mailing of QSL
cards.

“These are no more acceptable in a Lon-
don or Rome post office than British or Italian
stamps are in New York or Los Angeles,”
our overseas friends point out. “Is it possible
Americans don’t know about International
Reply Coupons?”’

For the benefit of those who don’t, we
might mention that these coupons cost 15
cents each. They’re obtainable at all post
offices and can be exchanged in any country
of the International Postal Union for do-
mestic stamps of the same value.

We Can Do Without . . . The fone op-
erator who says, “We don’t want to hold it
too long, old man,” and then continues to
chatter nonstop for ten minutes. The CW op-
erator who sends, “Ur sigs RST 599,” and
then requests a repeat of the last transmission.
Al operators who glibly promise, “Will be
glad to swap QSL’s,” but never do. -4
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Exclusive with RCA L

new,faster, easier way
toward a career
in electronics

EXCLUSIVE WITH RCA. “AUTOTEXT", deveioped by RCA and
introduced by RCA Institutes, Inc. is a system of programmed
instruction, a method of learning proved with thousands of
students. This beginning course in electronics is accurately
planned so that as you read a series of statements, questions,
and answers, you learn almost without realizing it. it's fast!
It's easy! It’s fun!

BEGIN NOW WITH RCA “AUTOTEXT'. Now you can start your
home training the amazing new RCA "AUTOTEXT' way. And,
you get a complete set of theory lessons, service practice
lessons, experiment lessons, and all the kits you need. Because
“AUTOTEXT" has been designed to help you master the funda-
mentals of electronics more quickly, more easily—almost auto-
matically — you'll be ready to go on to advanced training in
electronics sooner than you ever thought possible.

STUDENT PROVED. Prove it to yourself as others throughout
the country are now doing. An interest or inclination in elec-
tronics is all you need. RCA ""AUTOTEXT" helps you to do the
rest. The future is unlimited. The Jobs are available! The im-
portant thing is to get started now.

CLASSROOM TRAINING ALSO AVAILABLE

RCA Institutes Resident School in New York City offers
training that will prepare you to work in rewarding po-
sitions in fields such as automation, communications,
television, computers, and other industrial and advanced
electronic applications. You are eligible even if you
haven't completed high school. Check Classroom training
and information will be rushed to you.

May, 1965

Complete Selection of Home Training Courses.

® Communications Electronics @ TV Servicing

® FCC License Preparation ® Color TV Servicing

® Mobile Communications ® Transistors

® Automation Electronics ® Electronics Fundamentals
® Automatic Controls @ Electronics Fundamentals
® Industrial Applications (in Spanish)

® Nuclear instrumentation ® Computer Programming
® Digital Techniques ® Drafting

All RCA Institutes Home Training Courses are complete step by
step easy-to-understand units. You get prime quality equipment
in the kits furnished to you to keep and use on the job. In addition,
RCA'’s liberal tuition plan affords you the most economical pos-
sible method of home study training. You pay for lessons only as
you order them. If you should wish to interrupt your training for
any reason, you do not owe one cent. Licensed by the N.Y. State
Department of Education. Approved for Veterans.

Send postcard for free illustrated book today!
Specify home training or classroom training!

RCA INSTITUTES, INC., pept. £1-55
350 West 4th St., New York 14, N. Y.

THE MOST TRUSTED NAME IN ELECTRONICS
®
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GNORED . .. The
Oftice de Radio-
diffusion Television
Francaise has been
toying for some time
now with the idea of
drastically increasing
e - its international serv-
ice. Such a move, we suppose, would be in
keeping with Premier Charles de Gaulle’s
vision of France as a major world power.
Fact is, R.T.F. carried out an extensive series
of tests only a few months ago in a move we
suspect was intended to gauge listener re-
sponse to such increased coverage.
We naturally don't

DXers have about as much use for an LP
record of various SW broadcasts as they do
for tips on how to log the BBC, newcomers
to the hobby just might like to give such a
disc a listen. There is one, you know. It’s
called Shortwave Listener’s Record No. |
and it contains an S9 sampling of some of
the world’s more interesting SW stations.
Matter of fact, even experienced listeners
might profit from some of the rare interval

signals and 1D patterns the disc contains.
With a total playing time of 40 minutes,
the record sells for $3.95 postpaid (34.75 to
points outside the U.S.). It’s available from
SWL Records, 4017 Jackson Ave., Culver
City, Calif. 90231.

know what these tests
indicated to R.T.F.,
but they may have
contained a hidden
message for North
American SWL’s.
For while there was
a healthy schedule of
test transmissions
beamed toward the
Americas from Can-
ada south to Argen-
tina (see our map),
they included not a
single word of Eng-
lish. Programs were
in  Spanish. Portu-
guese and, of course.

-l Prowess. What
makes a DXer? is a
question we have
been asked more than
once. And to answer
it briefly, we'd say in-
terest. persistence
and, above all, an
ear. Reason is that a
true DXer can log
weak stations
through static and
QRM that seriously
would hamper
others’ attempts.

For the beginner,
| most any SW stations

French.

In other words,
R.T.F. simply
lumped the U.S. and
English-speaking
Canada together with French-speaking Can-
ada, Mexico and part of Central America.
This being the case, it almost looks as though
M. de Gaulle has little or no interest in the
U.S. listening audience. And the fact that
English was beamed to every other part of
the English-speaking world makes the omis-
sion here all the more interesting.

Let’s hope R.T.F. decides to pick up the
U.S. and Canada next time round. Mean-
while, if you haven’t logged R.T.F., you
might try for the regular transmission to Que-
bec Province (in French, natch) at 1230-1245
EST on 15130 kc. Reports go to 116, Avenue
du President Kennedy, Paris XVI.

Sampler . Though dyed-in-the-wool
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Map prepared by R.T.F. shows part of Canada,
most of the U.S. and all of Mexico in one zone.
French is the only language beamed to this area.

provide a first step.
For not matter how
strong and QRM-
free an SWBC sta-
tion may be, there al-
ways is some QSB (fading). This means a
novice can take that first step by identifying
every strong SW station he can find.

As his ear improves, he naturally will be
tackling weaker stations, perhaps even ID’ing
stations through QRM and noise. Then one
day he will find a true ear is his, and in the
process of developing this ear he already will
have buiit up a respectable country count.

Unfortunately, all too many listeners falter
before reaching this point. They remain me-
diocre when they could go on to greatness.
And they usually erroneously blame their
failings on equipment or location. Thing to
remember is that every great DXer bags sta-
tions which no one else seemingly can hear.
It is his ear that makes the difference. %
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WHAT'S
AHEAD
FOR CB

BY DAVID WALKER

THIS is the year of the QRN-busting, bull-horning.
semiconducting, walking & talking CB rig. Not
enough? Then toss in triple-tone calling, mechanical
filtering and sidewinding signaling. Or just be a cube
with a new square antenna.

This slug of features in current CB equipment spells
change. Much more important, it points the finger
toward what’s ahead for CB. Playing down last year’s
shimmering front-panel starburst, the new rigs are
business-like on the outside, dead-serious on the in-
side. And kits are nearly a push-on-the-knobs-and-play
proposition. 1f you can’t build one, better stick to surf-
ing.

As for the future, there are sure signs that CB is
abandoning adolescence and carving a niche in sober,
two-way radio society. Its technology—some notable,
some old-hat—is being snatched from everywhere.
Five-watt RF transistors come out of aerospace, me-
chanical filters from the hamming engineers, hot Nuvis-
tors right out of TV tuners and frequency synthesis
from the old Navy days. These techniques aren’t just
show. They help transmit stronger signals and receive
weaker ones.

Has anyone come up with the end-all rig . . . re-
liable as a telephone, economical as a VW? Not yet,
but more makers are building rigs with less on the out-
side and more on the inside.

The sideband situation, which boomed forth a year
ago, shows signs of leveling off. The touted changeover
to various degrees of sideband—each offering increased
power to some extent—has yet to materialize on any
significant scale. But there’s enough in the offing
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Johnson Messenger III's small size belies its 5-watt
rating. Note sealed, computer-grade changeover
relay (in hand) and top-up speaker mounting.

Regency Romper sports mew twist in frequency
synthesls. Single crystal plugs into socket below
meter, serves both transmit and receive clrcuits.

40 man

p
1
~ .y

International Crystal 750-HB2 comes equipped for
instant troubleshooting. Voltages and currents
are sampled, then fed to meter jacks at lower left.

USL Contact-All 23 incorporates new mechanical
filter, also features built-in speech compressor.
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that sideband could boom again any time.

One system, double-sideband suppressed-
carrier, proved a bust. Only manufacturer to
announce a DSSC unit withdrew it quietly.
The new-type transmitter could emit higher
power, to be sure, but its signals couldn’t be
received without a complex adaptor.

There was no false start with the next side-
band system, though — the reduced-carrier
type. It’s now well in evidence on the CB
scene, found in such rigs as the Regency
Range Gain and the Olson Side-Bander
(which is built by Regency, being merely a
Range Gain with another name). While these
sets offer more punch and are compatible
with regular gear, they haven’t revolutionized
CB. Rather, they have pushed forward the
state-of-the-art by a small margin.

Other manufacturers probably feel that
reduced-carrier isn’t worth the retooling.
They’ve come up with countermoves instead,
chief of which is far more audio compression.
Lafayette’s Range Boost and the keyed audio
compression of the Tram-23 are two exam-
ples. Such circuits once were the province
of add-on accessory makers, but an increas-
ing number now are designed into original
equipment. By keeping modulation percent-
age at healthy levels they make a conven-
tional rig perform just about as well as a
reduced-carrier job.

Still another countermove is an effort to
pooh-pooh any sideband system. Some pro-
ducers proclaim loudly that their rigs provide
full carrier, implying that sideband (which
reduces carrier) cuts out something you
need. In any case, the mere appearance of
sideband is having a salutary effect on CB
by prompting more audio compression in
in standard units. The technique costs little
but it boosts performance significantly (see
STRAIGHT TALK ABOUT TALK POW-
ER elsewhere in this issue).

One rig there isn’t any dispute over is the
Mark Sidewinder. As a true single-sideband
unit, it’s the most potent power generator of
the lot. Yet the rig stands alone, despite per-
sistent, year-old rumors of similar units on
the design boards.

One reason for the holdback could be that
sideband never was spelled out in the rules
(though the FCC did give it an informal
nod). In newer regulations there’s no mis-
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take; sideband is approved specifically. Cou-
ple this to the success that Mark is having
with its unique rig and chances are that more
SSB could bow in soon. It is known, for ex-
ample, that Heath has an SSB rig on the
shelf which it may or may not introduce, de-
pending on developments. Utica, too, ac-
knowledges the prospect of more SSB by in-
corporating an extra oscillator in its new
Town & Country Il rig—this little extra
being one of the things required for detect-
ing sideband signals.

The race to see who has the most channels
continues, though most manufacturers are at
or near the finish line. Early transceivers went
from a single channel to four and more, ulti-
mately leading to the full 23-channel rig. End
of the stretch was frequency synthesis, where
a few crystals are mixed and matched for
full-band operation.

Though there’s been no big changeover to
23-channel rigs, there is an interesting off-
shoot of frequency synthesis. It’s a new fea-
ture in crystal control introduced on the Re-
gency Romper. Using its own brand of fre-
quency synthesis, the eight-channel rig brings
one crystal socket out to the front panel (the
others remain inside). This permits the CBer
to plug in just one special crystal to change
both transmit and receive sections to a new
channel.

Other rigs now sport front-panel crystal
sockets as an added convenience. These, how-
ever, usually are for transmit only; the op-
erator must use his spotting switch to get
a continuously-tunable receiver exactly on
the transmit frequency. And chances for a
continued crystal race may be nipped by the
new FCC rules which tend to cut down chan-
nel hopping.

Public address is another extra that’s com-
ing on strong. Fact is, provisions for PA are
being added to new rigs about as fast as
S-meters were last year. But it’s a solid fea-
ture and should be welcomed by many. (The
PA idea is especially valuable for a marine-
going CBer involved in search and rescue.)

PA works this way. Let’s say you’re part
of net operation helping, to control a crowd
at a parade. Your receiver speaker barks,
“There’s a runaway horse tearing down Main
Street, headed in your direction!” You quick-
ly switch a front-panel control from Receive to
PA, grab the mike and save the crowd. Your
voice is broadcast, PA style, over a bull-horn.
The circuit cleverly uses the existing audio

May, 1965

Heath GW-42 transceiver is aimed at CBers who
like their kits simpls. Builder simply plugs
parts into printed.circu!t boards, then solders.
Much wiring is pre-cut and tied at the factory.

Maxwell Radiocom holds distinction of being oaly
hand-held 5-watt transceiver currently on market.
Unit originally was designed for government use.

Sophisticated selective c¢all by Cadre transmits
three tones in sequence, producing code that is
tough for mormal static or heterodynes to crack.
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Latayette HB-500 is tully transistorized, has such
teatures as dual-conversion receiver and mechani-
cal filter. Unit beneath rig is AC power pack.

Knight KN-2565 numbers among transceivers with
provision for public address. Bull-horn speaker
(in hand) mounts on car or other nearby support.

Mark Sidewinder still reigns as only true single-
sideband CB rig, though others are in the offing.
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amplifier in the rig, plus suitable switching.
The only required accessory is the horn.

And even PA isn’t without features of its
own. Take Allied’s new Knight KN-2565 rig.
for example. In addition to the PA setup just
described, it has a modulation-indicator lamp
to monitor audio during both transmit and
PA. This feature should prove helpful when
the speaker is located some distance from the
mike, assuring that the PA system is receiv-
ing audio power.

Tiny transceivers have come into their own
this year, too. Initial attempts at producing
a true three-way portable CB rig—one that
could be interchanged among base, mobile:
and hand-carried modes, yet still provide
S-watt transmit power—proved only partly
successful. But they now have evolved into
practical, miniaturized full-power rigs.

These Lilliputian sets rely heavily on the
rechargeable nickel-cadmium battery and sil-
icon transistor. The new Johnson Messenger
111, for example, crams just about every pop-
ular CB feature into a case about the height
and width of this page. Add a battery pack
and a charger and you have a unit fully
equipped for field or home use.

Not to be caught napping, Lafayette Ra-
dio recently introduced its candidate for the
space age: the tiny S-watt HB-500. Its 20
semiconductors draw negligible power on re-
ceive, which makes the rig a good bet for
long monitoring periods with the car engine
off. But the most intriguing feature of the
unit, besides transistorization, is a rare bird
in the CB field. It’s a mechanical fitter.

Introduced some years ago in expensive
ham receivers. this device quickly won an en-
viable reputation for improving receiver se-
lectivity. For CB work, it should prove its
worth in rejecting adjacent-channel interfer-
ence. Lafayette claims that channels only 10
kc away from the desired signal are reduced
some 60db—an extremely high amount of
interference rejection. A second rig contain-
ing a mechanical filter is the recent USL Con-
tact-All 23.

Small rigs are getting bigger, too, just as
big rigs are getting smaller. Matter of fact.
the walkie-talkie field is undergoing a decided
expansion to higher power. When suitable
transistors became available, some 100-milli-

(Continued on page 114)
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You see what’s happening on the Citizens Band with a
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WITH the Citizens Band packed solid these days, finding a clear

channel often is like looking for a needle in a haystack. An
old proverb can give the answer: one picture is worth a thousand
words. In much the same fashion, the display on a spectrum monitor
connected to your CB transceiver can be worth a thousand turns of
the tuning knob to see which channels are clear.

The annoying thing about a congested band is that you never
know what’s going on—at least not without a spectrum monitor.
Since a rig can tune in only one channel at a time, searching for a
clear channel is strictly a hit-or-miss proposition. Channel 7, say,
suddenly could open up when you’re looking for clear space around
channel 12. But you never would know it since you normally are
tuning blind. The answer is to put a window on your transceiver
by building our Spectrum Monitor. It can be added to any rig that
has a 1,600- to 1,750-kc IF frequency.

Y ou make a simple modification to your transceiver by connecting
a capacitor from the output of the first mixer stage to a jack on the
rear of the chassis. Plug in the Spectrum Monitor and you’ii be able
to see what’s happening all around.

We designed the monitor so you can watch nine channels at a
time instead of the entire Citizens Band. It’s better this way because
if you looked at the entire band at once the display would be crowded
and difficult to interpret.

The channel you’re tuned to will be a pip in the center of the
CRT’s face as shown on our cover. The marks on the scale in front
of the tube correspond to four channels above and below the channel
you’re tuned to. For example, assume your transceiver is tuned to
channel 10. If the pattern looked like that on our cover, you’d know
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c27

€46

DIVIDER
CHASSIS

Fig. 1—View of the inside of the Monitor with IF board dismounted. Space around controls at right of
CRT is tight: use care when wiring. Mounted close beside CRT neck on two angle brackets is sweep board.

SPECTRUM MONITOR

instantly that channels 7,8,9,11,12 and 14 are
clear. When you retune your rig to, say, chan-
nel 13, the pip that is over the channel 13
mark will move three marks to the left.

The Monitor is a project for advanced
CBers who are looking for the ultimate in a
station accessory. It should be tackied only
by those who have built large projects before
and can wire from a schematic. Or an elec-
tronics-minded friend who’s up on compli-
cated projects well might be willing to tackle
it for you. The monitor contains about $50
in parts and requires a good deal of construc-
tion experience to get it working properly.
Alignment will require patience as well as
familiarity with RF circuits. After using the
Monitor for a time, you no doubt will find
that it will prove to be your most useful and
valuable operating aid.

Construction. We don’t show every detail
and dimension because you have a great deal
of freedom in construction—with the excep-
tion of the circuit boards. Our design is com-
pact and makes use of every cubic inch of
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space. You may build the Monitor in a larger
cabinet to make the job easier.

Figure 1 is an overall view of the Monitor
(turned upside down) with the U-section of
its Minibox cabinet removed. At the back of
the cabinet is the power supply/deflection-
amplifier chassis. In Fig. 2 you can get a bet-
ter view of the underside of the assembly.

The assembly in an early stage of construc-
tion is shown in Fig. 6. The top photo shows
what the assembly looks like from the front
—the way it faces when installed in the cabi-
net. The 2% x4%8x1-inch chassis in the front
is for deflection tube V1. The vertical divider
plate is made from a S5x7-inch aluminum
chassis bottom plate whose width must be
trimmed to 6% inches. After trimming,
Y2-inch lips should be bent on the 63 -inch
sides. End result is a piece of aluminum meas-
uring 4x6% inches and having two % -inch
lips on both sides.

To determine where to cut the 2-inch-
diameter hole for the neck of the CRT, tem-
porarily clamp the two chassis and the ver-
tical divider plate together and place them in
the cabinet. Note where the CRT is located
in Fig. 2. Position it approximately where

Electronics Illustrated
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Fig. 2—Head-on view of bottom of Monitor. Position parts in the power-supply and deflection-amplifier
chassls exactly as shown. Cable below R39 in power-supply chassis comes from socket on rear of the CRT.

shown and sketch a circle on the vertical-
divider plate where the hole should be cut.
(Remember, there must space between the
CRT and the edge of the cabinet for the hori-
zontal position, intensity and focus controls.)

Mark the front of the cabinet for a hole
for the face of the CRT. The hole should be
the shape that appears in the photo on the
first page of this article. We used a 3-inch-
diameter tin can, on which are soldered four
brackets, to support the front of the CRT be-
hind the hole. Our scale is ruled on a piece
of green plastic. The hood over the front of
the CRT is home brew. However, you could
use the bezel specified in the Parts List.

Bolt the deflection-amplifier chassis, ver-
tical-divider plate and the power-supply chas-
sis together and mount the transformers, the
can electrolytic capacitor, V1’s socket, the
terminal strips for C24 to C27 (and C24-
C27) and pan/mon switch S1.

Best way to connect wires and parts to
the CRT is to put a 2%2x2%2-inch piece of
perforated board on the rear of the CRT’s
socket. Mount the parts associated with the
CRT (C19,C20,R29,R26,R34 and R36) on
the board and connect long wires to them.

May, 1965

Run the wires through the bottom of the
power-supply chassis (below R39 in Fig. 2)
and connect them to the appropriate points
in the circuit.

And don’t forget to use high-voltage wire
in the places we have marked with an asterisk
on the schematic. Drill holes on the cabinet’s
rear panel for the astigmatism control, the in-
put jacks, the fuse holder and the power cord.

Mount the power supply/ deflection-ampli-
fier chassis in place. Build the circuit boards,
copying our pictorials carefully, make con-
nections to the boards and mount them in the
cabinet.

Alignment. Screw in the slugs on coils L1,
L3, L4 and LS5 so they are flush with the top
of the coil. Then turn each slug counterclock-
wise the following number of turns: L1—
5%, L3—4,L4—3V, L5—4

Turn R1 full clockwise (maximum gain)
and adjust all other controls for a sharp hori-
zontal line that is the full width of the CRT.
Set rate control R44 to mid-position. Using
a short length of RG174/U coax, connect
the Monitor’s input (J1) to the plate of the
transceiver’s first mixer tube (or collector of
the mixer transistor) through a 15-mmf,
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PARTS LIST

Capacitors:

Cl, C3, C4, C11—.005 mf, 500 V ceramic disc

C2—750 mmf, 500 V silver-mica (Arco-Elmenco
type CM-20 or equiv.)

C5—2,500 mmf, 500 V silver-mica (Arco-Elmencg
type CM-20 or equiv.)

C6—330 mmf, 500 V silver-mica (Arco-Elmenco
type CM-15 or equiv.)

C7, C10-—270 mmf, 500 V silver-mica (Arco-
Elmenco type CM-15 or equiv.)

C8—22 mmf, 500 V silver-mica (Arco-Elmenco
type CM-15 or equiv.)

C9—8-60 mmf, miniature trimmer capacitor (Arco
Eimenco type 404 or equiv.)

C12, C17, C18, C19, C21, C22, C37, C38, C45—
.001 mf, 500 V ceramic disc

C13, C32, C36—50 mf, 15 V electrolytic

Cl4—.1 mf, 50 V ceramic disc

Cl15—.1 mf, 200 V mylar (Sprague 2PS-P10 or
equiv.)

Cl16—.25 mf, 200 V mylar (Sprague 2PS-P25 or
equiv.)

C20—.015 mf, 1,600 V ceramic disc (Centralab
DD16-153 or equiv.)

C23, C24, C25, C26, C27—.25 mf, 600 V mylar
(Mallory PVC-6025 or equiv.)

C28, C29—Dual 40 mf, 500 V electroiytic

C30, C31—250 mf, 25 V electrolytic

C33, C34, C35—.47 mf, 10 V ceramic disc (Cen-
tralab UK-10-474 or equiv.)

C39—2 mf, 25 V electrolytic

C40—.001 mf, 500 V ceramic disc

C41—27 mmf, 500 V sitver-mica (Arco-Elmenco
type CM-15 or equiv.)

C42, C43—470 mmf, 500 V silver-mica (Arco
Elmenco type CM-15 or equiv.)

C44—100 mmf, 500 V siiver-mica (Arco-Elmenco
type CM-15 or equiv.)

C46-—200 mf, 15 V electrolytic

C47—.01 mf, 500 V ceramic disc

D1—1N294 diode

D2—1N3024 zener diode: 15 V, 1 W; (Motorola
or International Rectifier)

D3—Varicap diode, 100 mmf @ 1 mc @ 4 vDC
Pacific Semiconductor (TWR/PSJ) type V10OE.
Altied stock No. VIOOE. $3.05 plus postage.

F1—I1A, type 3AG fuse and holder

J1, J2, J3—Phono jack

L1—650 microhenry to 1.3 mh shielded sub-
miniature adjustable RF coit (J. W. Miller 9058,
Lafayette 34 G 8961)

L2—33 microhenry RF choke (J. W. Miller
70F335A1, Newark Electronics 59F320)

L3, L4, L5—1.3 mh to 3.0 mh shielded sub-
miniature adjustable RF coil (J. W. Miller 9059,
Lafayette 34 G 8962)

L6—110 to 187 microhenry miniature adjustable
RF coil (J. W. Miller 41A154CB1, Newark 59F171)

L7—2.4 mh RF choke (J. W, Miller 4666, Newark
59F304)

Q1—2N1526 transistor

Q2, Q3, Q5, Q9—2N1632 transistor

Q4—2N1121 transistor

Q6, Q7—2N414 transistor

Q8—2N2613 transistor

Resistors: 5 watt, 10% uniess otherwise indicated
R1—5,000 ohm, audio-taper miniature potentio-

meter (Mallory MLC53A, Lafayette 33 G 1260)
R2—22,000 ohms R3—3,900 ohms
R4, R40, R58—2,200 ohms R5—620 ohms, 5%
R6--39,000 ohms R7—5,600 ohms

R8—-1,000 ohms R9—12,000 ohms
R10, R11, R12, R17, R22, R50—10,000 ohms
R13, R14, R15, R21—3,300 ohms

R16,—150,000 ohms R18, R49—15,000 ohms
R19, R45—1,500 ohms

R20, R23, R24, R25, R56, R57, R63—1 megohm

R26, R33—3.3 megohms

R27, R32—1 megohm, linear-taper miniature
potentiometer (Mallory MLCNI16L, Lafayette
33 G 1270)

R28, R46, R51, R53, R61—100,000 ohms

R29, R31, R34, R36—330,000 ohms

R30—1 megohm, audio-taper miniature potentio-
meter with SPST switch (Mallory MLC16A-S,
Lafayette 33 G 1278)

R35, R37-—500,000 ohm linear-taper minia-
ture potentiometer (Mallory MLCN55L, Lafay-
ette 33 G 1268)

R38-—220,000 ohms

R41—68,000 ohms

R43—150 ohms

R44-—10,000 ohm audio-taper miniature potenti
ometer with SPST switch (Mallory MLC14L,
Lafayette 33 G 1262)

R47-—30,000 ochms R48-—680 ohms

R52—1 megohm, audio-taper miniature poten-
tiometer (Maliory MLCN16A, Lafayette 33 G
1269)

R54—500,000 ohm, audio-taper potentiometer
(Lafayette 32 G 7360)

R55—50,000 ohm, linear-taper miniature poten-
tiometer (Mallory MLC54L, Lafayette 33 G
1263)

R55—120,000 ohms

R60—8,200 ohms R62—470,000 ohms

S1—SPDT rotary switch $2—SPST switch on R30

S3—SPST switch on R44

SR1-SR7—Silicon rectifier; minimum rating:
750 ma, 750 PIV (Lafayette 19 G 4203 or equiv.)

Tl—~Filament transformer: 6.3 V @ 1 A (Aliied
62 G 030 or equiv.)

T2—Power transformer: 480 V @ 70 ma, 63 V
@ 3 A. Stancor PM-8419 or Allied 62 G 504
($4.48 plus postage)

V1—12AX7 tube

V2—3RP1A cathode-ray tube (Also availabie from
distributors such as State Labs., Barry Elec
tronics and others.)

XTAL—200-kc crystal, series mode, in FT-241
holder and socket. (Texas Crystals, 1000 Crys-
tal Dr., Fort Myers, Fla.)

R39-—2,700 ohms, 2 watts
R42—91,000 ohms, 5%

Misc.—12x7x4-Inch Minibox (Premier PMC-1011);
deflection-amplifier chassis, 23%x4Y%x1l inch
(Premier ACH-1353); power-supply chassis
4x6l%x1 inch (Premier ACH-1360); vertical di

vider, made from 5x7-inch Premier ABP-423
bottom plate.

9 round knobs, Raytheon 50-1-1G (Newark
26F195)

1 pointer knob, Raytheon 70-4-2G (Newark
26F157)

CRT clamp, Millen 33087E (Newark 28F354)

6-inch fiexible shaft, E. F. Johnson 115-254
{Allied 46 H 412)

Panel-bearing assembly,
44 H 094)

Shaft coupling, %4 " to %" (Allied 41 H 105)

CRT socket, Cinch-Jones IM-12 (Newark 29FX714)

CRT bezel, Millen 80073 (Newark 97F283)

RG174/U coaxial caple, high-voilage
(Belden No. 8869)

H. H. Smith (Allied

Cable
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C24~-C27 T2 R27

Raa IF BOARD

v
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Fig. 4—Right side of monitor. IF board is held to top of cabinet with two

small brackets. Leads connecting board to other circuits should be long enough

[OsE so it can be removed for alignment and adjustment I necessary. All parts ex-
cept C40 {on IF board below) are mounted on top. Try to follow our parts
arrangement carefully and use the ground buss to prevent oscillation problems.
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SPECTRUM MONITOR

500-V capacitor. Set center control R55 so
the voltage (measured with a VTVM) be-
tween its wiper contact and ground is —9%
volts. Turn width control R54 full clockwise.
Now, connect the VIVM from the junction
of DI and CI12 to ground.

Turn L6’s slug-adjustment screw full
counterclockwise, then turn it clockwise 102
turns. Tune in the signal from a transceiver
several feet away and adjust L6’s slug slightly
until you see a pip in the center of the screen.

48

To be certain you're tuned to your own trans-
ceiver and not some other signal, turn your
transceiver on and off. The VIVM should
drop to zero when the transmitter is off.

Turn the transmitter on and adjust the
siugs of 1.3, L4 and L5 again for highest
meter indication. But as you touch up each
slug, turn gain control RI down so the
VTVM indication never exceeds —0.2 V.

Touch up C9 for narrowest pip base
(smoothest base line). The adjustment should
be no more than % turn from the original
setting.

Set the transmitter to a different frequency

Electronics Illustrated


www.americanradiohistory.com

i
SR7 R40

TO R52 T0 S3
s 15V BUSS 7 - ® -
7 - o o
a7 —
\ R R
o c32 + 49 5!
C (o]
| 35 B
n g - )
o
c33
¢34 &
c36
clp /%
Q8 R R
a8 50
E - .
R45 o
TO R44 TO GND (ON R1)

—say three channels higher than the one it
was formerly on. Turn the transmitter on and
adjust the width control so the pip is exactly
three markers to the right of the center mark-
er. Calibrate the width control by putting
a mark on the front panel opposite its
pointer.

The width control establishes the band-
width of the RF spectrum that can be viewed
at the output of your rig’s mixer stage. In one
rotation extreme it will allow you to see up
to nine channels at once. Turn it the other
way and you will see fewer channels.

In our July issue, we will publish pians for
an adaptor that plugs into jack J2 to allow
you to monitor your transmitter’s modula-
tion.

May, 1965

Fig. 6—Power sup-
ply and deflection-
amplifier subassem-
bly must be com-
pletely wired before
installation in main
cabinet. Top photo §s
of deflection -ampli-
fier chassis. Vertical
plate with 2-inch di-
ameter hole for CRT
neck is made from a
5x7-inch chassis bot-
tom plate. Lower
photo Is of rear of
power supply. Ca-
pacitors at left are
C24-C27. Pan/mon
switch Sl is at top.

R32

Fig. 5—View of leit
side of Monitor,
above. Wrap a
shield made of alu-
minum foil or tin
around CRT‘s neck.
We recommend ca-
bling wires from
rear chassis to front-
panel controls. Build
sweep generator,
left, on 3%x2%-inch
plece of pertorated
board. Leads of
parts can be sol-
dered together, mak-
ing it unnecessary to
use flea clips or eye-
lets for tie points.
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T NOW is known that the FCC really does
think what we all thought the FCC
thought—that it hopes CBers engaging in
ham-type chit-chat on the 23 channels of
yore will strangle themselves on the seven
channels on which they now are finding them-
selves under the new rules. Even more star-
tling, perhaps, is the fact that this move on
the part of the Commission isn’t without
backing from CBers, as we shall see shortly.
Though many CBers cried “Ouch!” when
the FCC proposed its rules-tightening way
back in November 1963, the Commission
was to hear other voices before the round
was over. Initially, CBers seemed vehement
in their complaints against the sweeping re-
strictions, especiall