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Rl has been the
iome for Radio-TV

Fast growing need for
Skilled Technicians

NOW is the time. Now you can move
forward in this dynamic growing Age
of Electronics, Half a million more
skilled Technicians will be needed by
1970 to install, operate, service and
supervise Electronic equipment in
business, industry, the military. More
Technicians are needed right now
than engineers—from 4 to 7 times
more! That’s why NRI has continued
i to expand its home-study training,

offering ambitious men a choice of
instruction plans for a choice of career
fields in Electronics. Now is the ideal
time to find out about training at
home with NRI, the oldest, largest
school of its kind. Mail card today for
our two new books. National Radio
l Institute, Washington, D.C.

These Men Trained for Success
With NRI—-YOU Can, too

“I want to thank NRI for making it
all possible,” says Robert L. L’Heureux
of Needham, Mass., who sought our job
consultant’s advice in making job appli-
cations and is now an Assistant Field
Engineer in the DATAmatic Div. of
Minneapolis-Honeywell, workingondata
processing systems. o

His own full-time Radio-TV Servicing
Shop has brought steadily rising income
to Harlin C. Robertson of Oroville, Calif.
In addition to employing a full-time
technician, two NRI men work for him
part-time. He remarks about NRI train-
ing, *I think it’s tops.”

“I can recommend the NRI course to
anyone who has a desire to get ahead,”
says Gerald L. Roberts, of Champaign,
1ll., ‘whose Communications training
helped him become an Electronic Tech-
nician at the Coordinated Science Lab-
oratory, U. of Illinois, working on Naval
research projects.

Even before finishing his NRI training, T8
Thomas F. Favaloro, Sherburne, N. Y.,
obtained a_ position with Technical
Appliance Corp. Now he is foreman in
charge of government and commumca-
tions divisions. He writes, ““As far as 1
am concerned, NRI training is respon-
sible for my whole future.”

WWW_americanrad
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NRI Equipment makes training
faster, easier, more interesting

Thanks to NRI’s pioneering
home-study techniques, even
men who didn’t complete high
school may successfully launch
new careers. Of major impor-
tance are the creative Electronic
Training Kits NRI furnishes at
no extra cost. Use equipment
you build to work exciting reveal-
ing experiments as you learn-by-
doing. NRI equipment is designed
to bring to life the things you read
about in illustrated, easy-to-read
texts. And all equipment is yours
to keep and use.

MAIL POST CARD
AT LEFT NOW

NATIONAL RADIO INSTITUTE

Oldest and Largest Radio-TV S %
Electronics Home Study School ‘9"

WASHINGTON, D.C.
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Learn to service AM-FM Radios, black and An abbreviated, 26-lesson course covering Auto-

TELEVISION-RADIO SERVICING ﬁ BASIC ELECTRONICS
.

white and color TV sets, Stereo Hi-Fi, PA

p . mation-Electronics, Radio-Television language,
= systems, etc. A profitable, interesting field for

: components and principles. 1deal for salesmen,
part-time or full-time business of your own. hobbyists and others who find it valuable to
be familiar with the fundamentals of this fast-
INDUSTRIAL-MILITARY ELECTRONICS growing industry.
Learn Principles, Practices, Maintenance of
i ELECTRONICS FOR AUTOMATION

Electronic equipment used today in business,

¥ industry, defense. Covers Electronic controls and For the man with a knowledge of basic electronics
measurement, computers, servos, telemetry, s Who wants to prepare for a career in process con-

multiplexing, many other subjects. trol, ultrasonics, telemetering and remote control,

3 COMPLETE COMMUNICATIONS electro-mechanical measurement, others.

careers operating and maintaining transmnitting

¥ equipment in Radio-TV Broadcasting or mobile,
marine, aviation communications. Prepares you
for your First Class FCC License.

For men who want careers working with and
around planes. Covers direction finders, ranges,
markers, loran, shoran, radar, landing systems,
transmitters. Prepares you for FCC License.

A comprehensive training program for men seeking B AVIATION COMMUNICATIONS
=

Prepares you quickly for First Class License Shipboard transmitting equipment, direction
exams. Every communications stationmust have finders, depth indicators, radar are all covered
#® one or more FCC-licensed operators. Also valu- in this course. You prepare for your First Class

able for Service Technicians. Radiotelephone License withRadar Endorsement.
MATH FOR ELECTRONICS 10 MOBILE COM MUNICATIONS
=

FCC LICENSE g MARINE COMMUNICATIONS
L]

A short course package of carefully prepared in installation and maintenance of
texts that take you from basic arithmetic review mobile equipment and associated base stations
#® through graphs and electronic formulas. Quick, like those used by fire and police, taxi companies,

complete and low in cost. ete. Prepares you for First Class FCC License.

www americanradiohistorv. com
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Has shop in basement —gets
“’more and more work all along’

HAD PRACTICALLY no knowledge of any kind of repair
work. One day I saw the ad of NRI in a magazine and
thought it would be a good way to make money in my
spare time. Now I am busy almost all my spare time and
my day off —and have more and more repair work coming
in all along. I have my shop in the basement of my home.”

—JOHN D. PETTIS,
172 N. Fulton, Bradley, illinois

IF YOU'VE BEEN WANTING TO START
“A LITTLE BUSINESS OF YOUR OWN”
IN YOUR BASEMENT OR GARAGE

CHECK the advantages of NRI training in Servicing Electrical Appliances

[[] STEADY DEMAND for your services. Over 400 million appliances
in US. — 6 million sold last year alone — mean shortage of
trained appliance service men.

[ NO ELABORATE EQUIPMENT NEEDED — just simple hand tools, and
Appliance Tester which we provide at no extra charge.

[[] START SMALL — GROW BIG. You can start out in your own base-
ment or garage, in spare time. Gradually expand until you
open your own shop

[[J] NO NEED TO RISK YOUR SAVINGS. Many businesses require a
sizable investment. But here you can build up a following of
customers first, then open a full-time shop if you wish to.

O EARN $3 TO $5 PER HOUR. Fixing appliances is a high-paying
skill because the demand for trained men is so great.

[0 ENJOY SEMI-RETIREMENT ON A GOOD INCOME. When you're ready
to retire, you can devote a few hours a day to this work.
Live and work anywhere you please.

D NO PREVIOUS EXPERIENCE OR TRAINING NEEDED. We tell you and show
you everything you need to know, in plain English and clear pictures.

F YOU’RE like 80 many men today,

you've been “hankering” to start “a
little home business of your own.” In
spare time at first, then maybe full-time
later on. Something you'd enjoy — and
that pays well. Something that fills an
existing need in your neighborhood or
town — that “sells itself,” without any
high pressure arguments — that doesn’t
take a big investment or elaborate equip-
ment. ,

This is it—Servicing Electrical Appli-
ances! Now is the perfect time to get into
it. Sales of electrical appliances have
skyrocketed. Look how YEARLY
SALES have risen since 1950: Coffee
Makers — from 900,000 to 4,750,000.
Room Air Conditioners—from 200,000 to
1,800,000. Clothes Dryers—from 318,000
to 1,425,000. Floor Polishers — from
240,000 to 1,090,000. No wonder that
men who know how to service appliances
properly are making $3 to $5 an hour—
in spare time or full time!

Your Skill Always in Demand
—'"Set Up Shop’’ Anywhere
People need their appliances fixed in
good times or bad. Once word gets around
that you are trained to service them,
you'll have plenty of work.
Your training costs less than 30¢ a day.
And you need only the few basic tools you
may already have — and an Appliance
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‘Tester which we provide at no extra charge.
You can work anywhere—in a corner of your
basement or garage, even on the kitchen
table. If you like, you can open up your
own shop, have others work for you. And

you can save money by fixing your own |

appliances.

FREE BOOK

and Sample Lesson

Our 2+page Free Book tells how you c

“cash in” on America’s “Electrical Appl ?n
ance Boom”—the money our students are
making, what they say about us.

Free Sample Lesson shows how slmple
and clearly illustrated our instruction is—
how it can quickly prepare you for a profit-
able future in this big field. Mail coupon,
letter, or postrard to: National Radio Insti-
tute. Dept. KC4. Washington 16, D.C. (No
obligation — and no salesman will call on
you.)

[] Spare Time Earnings

EARN WHILE YOU LEARN
with this

APPLIANCE
TESTER

— Yours
at No Extra
Charge

Your NRI Course comes complete with all
the parts to assemble a sturdy, portable
Appliance Tester that helps you earn while
you learn. y-to-follow manual tells how
to assemble and use the Tester right away.
Locate faulty cords, short circuits, poor con-
nections, etc. ina )lﬁy, find defects in house
wiring; measure electricity used by appli-
ances, many other uses.

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

- —— — — o —— ——— — — — — — ——— -—
NATIONAL RADIO INSTITUTE
Dept. KC4. Waoshington 16, D.C.

Please send me Free Book about your Electrical Appliance Repair I
Course and a free Sample Lesson. I am partticularly interested in:

{7 Business of My Own (] Better Job l

(E B ="
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send for NEW FREE
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[ ]
Citizen Band Class "D" Crystals

CITIZEN BAND CLASS “D” CRYSTALS

3rd overtone — .005% tolerance — to $2 95

meet all FCC requirements. Hermetically
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You Have Aptitude for Electronics
... Why Not Make It Your Career?

Get the Training You Need at COYNE

then Step into High Salary Position in
the Branch of Electronics You Like Best! ]l!

SR me. 1M

No matter what branch of electronics you
prefer, you'll have no trouble landing just
the job you want— provided you get the
right kind of training.

Without this training you’ll not get far.
With it most of our graduates start right
out with a beginner’s salary of $100 a week
or more. Once you've started, you can
move ahead fast to more important jobs
that pay as much as $14,000 a year.

AIRLINES NEED MEN

Who pays this kind of money to begin-
ners? You'd be surprised at how many fine
openingsthere are for Coyne trained men—
in small towns and big cities everywhere
all year 'round. For example, the airlines
are always on the lookout for men who can
fill jobs as radio mechanics, aircraft elec-
tricians and electronic systems techni-
cians, to mention only a few. From a good
starting salary, a trained man can quickly
boost his income to $8,000 a year. And
that is by no means the limit.

2 b
THE MISSILE INDUSTRY
Another field where employers are clam-
oring for trained men is the missile indus-
try —an industry growing so fast as to be
almost unbelievable. Here there is a con-
stantly increasing need for trained men.
Everyday these companies are hiring elec-
tronic technicians, laboratory technicians,
electronic assembly inspectors and field
service engineers. A field service engineer
with minimum experience can easily de-
mand and get $8,000 a year —plus extra
compensation in the form of living ex-

penses and incentive pay.

COMPUTERS—Data Processing
A tremendous field, Men with basic elec-
tronic training are welcomed by manufac-
turers to receive further training—whileon
salary in —the operation and maintenance
of their specialized equipment. Opportu-
nities unlimited. No ceiling on salaries.

TV and RADIO Manufacturers
Perhaps the biggest opportunities of all
are to be found with the large electronic
manufacturers. With these giants, job op-
portunities are practically without limit.
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And tbe same thing can be said of salaries.
These radio and TV manufacturers are ex-
panding into new fields and are growing
at an unheard of rate. Any man with abil-
ity and ambition can grow with them, earn
promotion after promotion. With these
Eromotions come frequent pay raises as

e continues to step from one important
job to one stili more important.

OR, YOUR OWN BUSINESS
Hundredsof graduates have gone to work
for former graduates, servicing TVs and
Radios, Air Conditioners, Refrigerators,
other household appliances—then, after
learning business methods have branched
out and started their own shops. Others
have started their own shops immediately
upon graduating. Profits as independent
business men, after taxes and other busi-
ness expenses, are as high as $10,000 to
$20,000 a year.

These are not dreams. They are realities.
Butdon’t try to break into Electronics “‘on
yourown.” You cansave years of struggle
and disappointment by first getting the
necessary training at the great shop-labo-
ratories of the Coyne School in Chicago.

electronics.

FOUNDED

§ W OUT AND MAIL NOW! — = =

|} COYNE ELECTRICAL SCHOOL, Dept. 34-A
% 1501 W. Congress Parkway, Chicago 7, Ifl.

IN 1899

=

il

CHICAGO —THE NATION’S
ELECTRONICS CENTER

Don’t get the idea that coming to Chi-
cago to learn with Coyne is a costly or
complicated undertaking. Nothing could
be further from the truth. With modern
transportation, Chicago is ‘“close by” no
matter where you live. High living costa?
Not atall. We find a place for you tolive
—a place where, in many cases, your
room and board cost no more than you
would pay at home. And don’t forget
that you have every opportunity to earn
money while you learn. Our employ-
ment department helps you get a part
time job if you need extra money.

And think of the training you will get!
Coyne is the oldest, largest and most
completely equipped Resident Schooi
of its kind. And it i8 right in the heart
of America’s electronics center! Best of
uli, you cansiart your traming withonly
a small down payment. Then take care
of the balance after you graduate!

FREE CATALOG

You’ve just read a bare outline of what
Coyne loffem to men who want to get
into electronics. =
You’ll find the /;(::"T‘""’Eo N
complete, fasci- /& \woH Pag 7o\
nating story in @‘iy"/%- .
ourbig 48-page [/& T/

book which will ' / PARTICIPATING
be mailed free

of charge when || ¢, | RESEARCH J :;‘

you return the\ 7,\ Y

y
coupon below or (¢ v°Q~/ 4
send your name in ;- -

Ny A
on a postcard boday\ SV

Coyne Electrical School

Chartered as an Educational Institution not for Profit
Dept. 34-A Chicago7, lllinois

(
|
|

Send me your big 48 page Book ** Your Opportu-
nities in Electronics’ and complete information
about getting training for a high paying position in i

.............................. Age___._ l

RR No.or |'
.Zone.___.! State ____._._

T 7
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Your Automatic CQ Sender (Jan.
El) is a terrific piece of equipment for
every ham who pounds a key. Any
chance for an automatic code sender
along these same lines?

M. Kevinsley
Chicago, IIL
It’s all yours, M. Just keep going in
this issue.

® COME AGAIN?

Please advise as to periodicals in re-
cent issues of ELECTRONICS ILLUS-
TRATED on making small tape re-
corders in related areas. Your help is
greatly appreciated.

E. A. Abercrombie
Statesboro, Ga.
Huh?

® NEVER SAY DIE

I would like to take issue with a state-
ment in your review of the Japanese
sheet recorder (Jan. EI). You claim that
the recorder’s 35db signal-to-noise
ratio is similar to that of the 78-rpm
record. This simply is not so. The 78 had,
and always will have, superior fre-
quency response, better signal-to-noise
ratio, lower distortion and less tracking
deformation. With the present state of
the art, it is doubtful whether anyone
would be satisfied with LP’s if 78’s were
still available.

Lars Svensen
Brooklyn, N. Y.

We'd bet your Victrola has a morning

glory horn.

6

A from our readers

-

/ 67 West 44th Street, New York N. Y. 10034

@ DEAR ABBIE

I am planning to be a DXer. How do
I start and what do I do?
Myles H. Marks
Pittsburgh, Pa.
Listen.

@® HINDSIGHT

Could you send me a set of plans so I
could light a neon bulb from a 1%-volt
battery? A friend of mine said it
couldn’t be done and I said it could.

David Gerdemann
Warrenton, Mo.
What'll it prove?

® PONY TAPES

I would like to know where I can get
tapes of famous sporting events, such
as the 1956 Kentucky Derby.

John Mankel
Thiensville, Wis.

Don’t know, John. Maybe our pony-

playing readers can help.

& THE BLACKSMITH

I have a radio/wire-recorder combi-
nation. Can the wire recorder be con-
verted to a tape recorder? What changes
are necessary?

Roland Powell
Escondido, Calif.
If you want to be brutal about it, try
an anvil. Otherwise, go shopping.
[Continued on page 8]

Electronics Illustrated
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Reg. U.5.
Pat. Off.

BUILD 20 RADIO

CIRCUITS AT HOME $2 95

with the New
PROGRESSIVE RADIO "EDU-KIT"

A Prachcal Home Radio Course

Now Includes * No Knowledge of Radio Necessary
: ?T':!EA%ES'!‘V’IE'?IS’ERS * No Additional Parts or Tools Needed

% SQ. WAVE GENERATOR
% SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV Training Electronics Technicians Since 1946

x A|MPLIFIER o 'S SCHOOL INQUIRIES INVITED
% SIGNAL INJECTOR = =
% CODE OSCILLATOR * Sold in 79 Countries

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

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH SET

VALUABLE mscounrmgrnno

The *‘‘Edu-Kit'* offe you an outstanding FRACTchL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to tra adio & Electronics Tech
use of the most modern methoda ot home (ra-mnu You will learn radio t
tion practice and servicing. THIS IS A COMPLE(E RADIO COURSE IN EVERV

You will learn how to build radios, using regular schematics; how to wire and noldar
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis'as wesll as the latest development of Prm(zd Circuit chassis.

You will learn the basic principles of radic. You udy and work with
RF and AF amplifisrs and oscillators, i s, t. You will learn
and practice code, using the Progressive Code Oscillator. i learn and practice
troubl- shooting, using the Progressive Signal Tracer, Progresaive Signal lajector, Progres-

® Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying
murucnonal material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You wilf build 20 Receiver, Transmitter, Square Wave Generatar, Code
Oscillator, Signal Tracer and Signal injector circuits, and learn how to operate them. You

nd

CONSULTATION SERVICE e FcC
AMATEUR LICENSE TRAINING

e PRINTED CIRCUITRY
will receive an excellent background for television, Hi Fi Elsctronic: SERV‘C'NG LESSONSJ
Absolutely no previous know'l‘edoe of radio or science is requlre‘;l T,i'ni ‘Eau‘- it 13
product of many years of teaching and eng neering experience. he du-Ki
Vndn you with a basic education in Electronics and Radio, worth many times the complete You will l-nm trouble- Ihg:(l:'ﬂ §2:
26.35. _The Si | rth _more than the price of the entire kit servicing progressive manner.

wi . e repairs on the sets that

yoxll| cgnstruc(. You will learn symptoms

and causes of trouble in home, portable

and car radios. You will learn how to

Tadio or L e use the pro'enwnd signal Tracer, the
e’ SRadio & Elecivonics Decau TS it 7o Gy unigue Signal Injector and the dynamic
St padio e lselioniod Becadu vy 05y ot ne world The Ve Radlo” & Electronice Tester. While you
want an interesting hobby, a well paying carefully designed, step by step, th Rag ming in this practical way, you
business or a ;ob with a future, you will find you cannot make a mistake. Edu- will be able to do many a repair job tor
any O e B0 TD. -\ ST, S your 1r|endl and neighbors, and charge
Many (houund- of IﬂdIVIdulll of _all rate. No instructor is necessany. fee hich wiil far exceed the price of

the? JEdu-kit.” Our Consultation Service
Wili help you with any technical problems

ive Radio *'Edu-Kit"’ is the foremost educational radio kit in the world

a onics training. The *“‘Edu-
Kit'* uses the modern educational principle of ‘‘Learn by Doing.'' Therefore you construct,
study theory, ctice troubje-shooting—all in a closely integrated pro-

an easily-lcarned, thorough and interesting background in radio. .
g the various radio parts of the ‘*Edu-Kit.”” You then learn the B st Gl goplan e
tunction, theory an of these parts. Then you build a simple radio. With this first bury, o for my friends, and made
set you will enjoy listening to reguiar broadcast stations, learn theory, practice testing t:::;; The ‘EduKit paid tor itself,

and trouble-shooting. Then you build a more advanced radlo. learn more advanced theory urse
and techniques. Gradually, in a progressive manner, at_your own_ rate, you. will was ready to peeaipte e e
ﬁna yourself canstruetlng more advanced multi-tube ol curcunts, and doing work like :‘g:,,‘ OUEiRY0

Valerio, P. 0. Box 21, Magna,

“included in the W Edu-Kit'’ course are twenty Receiver, Transmitter, Code Oscillator, Signal Ben
Tracer, Square Wave Generator and Signal Injector ‘circuits. These are not unprofes- Utah: “T‘r’\‘e €du- rl:;:reu;:::’dne‘l":r:a 2
sional  “‘breadboard'* experiments, but genuine radio circuits, constructed by means of .53 CIrthl) S e
professional wiring and soldering on_metal chassis, plus the new method of radio construc ;:dl“‘,‘;';:w Tast seven years, but like
tion known as *‘Printed Circuitry.’”’ These circuits operate on your reguiar AC or OC house el work with Radio 2,,,. .,,4‘ m'(. e:o
bulld Radm Testiog quipmen E
THE “ED IS COMPL A
t kits; e Signal racer
St Jet_ you know that |

fine. Also like to

e all parts and instructions necessary to build 20 different rad nd feel proud of bpcommg a member of your
elec(romcx circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets Radio-TV Clu A
e, electrolytic, mica, ¢ and paper s, resistors, tie strip Robert L. shu« 1534 Monroe Ave,

' ; 7
h-lrdware. tu!};nq. punlched metal chassis, Instruct-on Manuals, hook-up wire, solder, Huntington, W. &3 ‘Though! ¢ would
selenium rectifiers, coils, volume controls and switches, etc. - B
In addition, you receive Printed Circuit materials, including Printed Circuit chassis, ceived my Edu-Kit, and was really “""jz‘,’.
special tube sockets, hardware and instructions. You also receive a useful set of tools, a that su be 't :‘d' o2
rofessional electric soldering i and a self-powered Dynamic Radio and Electronics a low price. | have already sta &
ester. The *Edu- Kw' also includes Code Instructions and the Progressive Code Oscillator, pairing radios .and  phonographs. = ¥
in_addition to F.C.C.-type Questions and Answers for Ra Amateur License training. You fnendl were really lui’wv' .cu'" The
will also receive lessons for servicing with the Progressive Signa! Tracer and the ngres- get into the swing of ‘":". q: meZ.WI(h
ve Signal Injector, a Migh Fidelity Guide and a Quiz Book. You rective Membership i Trcubluhooﬂﬂvl ""'" 'nd"'.“d‘ th.
Radio-TV_ Club, Free Consultation Service, Certificate of Merit and Discount anulege: the Kit is really swell, ‘: b.l'ound
You receive alf parts, tools, instructions, etc. Everything is yours to keep. trauble, if there is any
ACK GUARANTEE

== =— ——UNCONDITIONAL MONEY-B

[ PRINTED CIRCUITRY ] ORDER DIRECT FROM AD—RECEIVE FREE BONUS
At no increase in price, the “Edu-Kit" RESISTOR AND CONDENSER KITS WORTH §7

now includes Printed Circuitry. You
build a Printed Circuit Signal Injector,
a uvnique servicing instrument that can
detect mmy Radio and TV troubles
This r y new b of
radio construction is now becoming
popular m commercial radio and TV sets.

A Printed Circuit is a special insu-
lated chassis on which has been de-
posited a conducting materi which
takes the place of wiring. The various
parts are merely plugged in and soldered
to terminals. I

e ey

{] Send '‘Edu-Kit” postpaid. | enclose full payment of $26.95.
{1 Send '‘Edu- Kit” 'C.0.D. | wiil pay $26.95 plus postage.
{1 Rush me FREE descriptive literature concerning “Edu-Kit."”

INARTE w0 s oons w bbb peige o i oo d i iR =i senyys o T (Pl

Address ... ......... LMECE

e e n R St e i P = K
e LA L Ry PROGRESSIVE "EDU-KITS™ INC. l
edge of this subfect is a necessity teday

for anyone interested in Electronics. 1186 BI‘OGdch. Depf 552 AE, Hewiett, N Y l
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powerful
and portable

Qe

POWERFUL—5-watts, 5-channel crystal-controlled channels,
100% all-transistor, the Cadre series of transceivers can be
used in any vehicle, boat o1 office. They deliver sharp, clear
reception over the greatest transmission range possible in the
27 wmc citizens band. Five fixed crystal-controlled channels
spell accurate, fast communication contact. Sensitive dual
superheterodyne circuil responds to weakest signals. Tuned
ceramic filters increase selectivity. Reception is clear, free of
noise—automatic noise limiter defeats ignition noise; adjust-
able squelch eliminates annoying background signals. Ex-
tended range AGC provides uniform audio output. Solid state
circuitry throughout means no heat problems, no tubes to
burn out, ability to withstand vibration and shock, negligible
current drain, compact size.

Four Cadre 5 watt, 5-channel models — one is best for you.
CADRE 515—4c/DC unit for use anywhere. $199.95
CADRE 510A—c/pC unit. 23 channel manual tuning. $219.95
NEW! CADRE 520—bc¢ only with bc power cord and mount-
ing kit—ideal for mobile and portable use—operates from
12 volt auto battery or special battery pack. $187.50

NEW! CADRE 525—for complete fleld portability. Standard
AC cord permits recHarging of two built-in nickel-cadmium
batteries, telescoping antenna, carrying handle. $269.95
PORTABLE —-Power is only a part of the story with Cadre
transceivers. These units go anywhere—operate anywhere.
An optional accessory, (Cadre 500-1 Portable Pack) adapts
Cadre 510, 515 and 520 for field use. The Portable Pack is a
lightweight case which contains rechargeable battery supply
(two 500-2 nickel cadmium 6-volt batteries). These units can
be used for base or mobile application as well as in the field.
Cadre 5-watt models in the Portable Pack weigh less than
9 Ibs. Cadre 500-1, $29.95, Cadre 500-2, $10.95.

For the finest CB transmission anywhere, rely on Cadye. For
literature write:

4 CADRE 5-WATT, ALL TRANSISTOR CB RADIOS |

VCAQREINDUSTRIES CORP. [J COMMERCIAL PRODUCTS DIVISION
ENDICOTT, NEW YORK [] AREA CODE 607, 748-3373 Canada: Tri-Tel Assoc.,
81 Sheppard Ave. W., Wiliowdale, Ont. Expert: Morhan Export., B'way, N. Y. 13.

FEEDBACK

continued from page 6

® POLICE BATS

I recently witnessed a strange incident
which I would like to tell you about. I
was in the radio/TV section of a large
department store where I was watching
a customer tune an AM/FM portable
across the FM band. At first there was
nothing unusual to hear—just a few
local FM stations being tuned in and
out. But at 96 mc police broadcasts came
in loud and clear. Since the other FM
sets would not pick up these signals, I
concluded there was a bat in the belfry
somewhere along the line. Can you clue
me in on what happened?

Frank Smith
Toronto, Ont.

Hard to tell what was what without
more particulars, Frank, but our guess
would be a radiating oscillator plus
heterodyne. A friend of ours who owns
a recording studio once taped a perfect
police call during a recording session
with a pianist, if that’s any consolation.
He chalked it up to audio rectification
when he discovered a police radio car
only a few doors down the block. An-
other chap we know picks up the sound
from a TV station on his FM set, though
this is nothing to get excited about. The
station is on Channel 6, down at the
bottom of the FM band.

® HAYMAKER

My brother and I read your peice on
solar cells (Jan. EI) so we are making
a stove out of them. It will use sunlight.

Nancy Taylor
New York, N. Y.

Should be just grate for the beach

Nan. §-

Electronics Illustrated
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Men of most All Ages — from many walks of
Life have profited hy DeVry Electronics Training

Electronics training has given job oppor-
tunities to thousands of men of most ages.
Many went on for years looking for the
“big break,” and never even thought they
had a chance in electronics. Then, sooner
or later, an item in the paper, a coupon
in a magazine, a word of advice from a
friend — led them to Electronics. It's an
ideal field for the lad just graduated, the
man just married, the man looking for a
“second chance.”

DeVRY TECH STANDS BACK OF EVERY DeVRY
MAN — EVEN AFTER HIS TRAINING!

Thorough, practical training has made DeVry
outstanding for 32 years. Equally important
is DeVry Employment Service, which is always
available to our trained men. In addition, DeVry
Consultation Service helps our men with any
technical problem they may face at any time.

DeVry Technical Institute

Chicago ¢ Toronto
Accredited Member of National Home Study Council

March, 1964

Electronics training has done so much for
so many men, and DeVry Tech offers prac-
tical programs to suit almost anyone 17-
55. You can train in one of our modern
laboratories, day or evening. Or, you can
keep your present job and train at home
— even earn while you learn! No previous
technical experience is required to get
started. Send for our free booklets today
and find out how you, too, may prepare
for a bright, more profitable tomorrow —
in electronics.

DeVRY TECHNICAL INSTITUTE
4141 Beimont Ave., Chicago 41, i, Dept. EI-3-U

Please give me your two free booklets, “Pocket
Guide to Real Earnings” and “Electronics in Space
Travel”; also include details on how to prepare for
a career in Electronics. | am interested in the following opportunity
fields (check one or more):

{1 Space & Missile Electrw‘lics
] Teievision and Radio [J Computers

[J Microwaves 8 Broadcasting

[J] Radar Industrial Electronics
[ Automation Electronics {] Electronic Contro!

[J Communications

Name____ = B = S . | " B
Address._ — S ___Apt.
City. Zone___ State_

[J Check here it you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario

www americanradiohistorv. com
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COYNE rPIONEERS
NEW WAY TO LEARN

TELEVISION

Men who want to open their own Radio-TV
Service Businesses, or get a big pay job in
Electronics can now, for the first time,
take their basic training at home in spare
hours —then finish with TWO WEEKS of
personal training on actual projects in the
great shop-Labs of Coyne in Chicago.

NO EXTRA COST FOR TUITION
Yes, Coyne again leads the way. For men who can’t
spend six months or longer in our resident school, we
now give you all your basic training with 2150 photos
and diagrams in spare hours at home. Then, let you
finish with practical, personal training in our Chicago
Shops. And, we have not added one cent to the low,
low cost of our home training course. Your post-
graduate work in Chicago is free of all tuition charges.
The basic home training you receive is not an old radio
course up-dated. It is up-to-the-minute in Radio, TV,
Color TV, UHF, and Transistor service. The 2150
photos and diagrams with their simple explanations
make it easy to learn—and quick —in spare hours.

NO “KITS” TO PAY FOR—LOW COST—SMALL PAYMENTS
Save the cost of ‘"put together’” kits.
Get your practical work in Chicago un- | |
der guidance of same instructor who REE
teaches our reiidepnt s,tudentsdand on o hl.
same equipment. Pay less —and pay in ending for this
small monthly checks. Upon graduagon, hook! h:-‘ b'tg“_“u‘c'_
you get Free Certificate entitling you to | cosa in basinesacs
two weeks in Chicago without extracost. | of theirown f’:wr
Valuable book on Radio- | M&ny men who
send Name TV Service Opportuni- | %yto bﬂ;,{’ﬁ'}m'
ties will be mailed to you, Free and post- |ing. Send your
age prepaid. No salesman will call. Be name, .
among the first to cash in on Coyne’s pio-
neer offer. Send name on coupon now!

COYNE ELECTRICAL SCHOOL
Charlered 21 an Educational Institulion Not lor Pralit
1501 West Congress Parkway | /I
DEPT. 34-H4 - CHICAGO 7, ILLINOIS L her? i

I—B.w. Cooke, Pres. Home Training Division, Dept. 34-H4
1801 W. Congress Parkway, Chicago 7, 1Il.

Please mail free book and offer of two weeks personal
training in Chicago without extra tuition for home study '
graduates. Explain low monthly payments.

NAME

ADDRE
CITY &
STATE.

DON'T MISS AN

OPPORTUNITY!

Save regularly with

U.S. SAVINGS BONDS

s 33/ 20

Wire Gauging
Made Easy

UITE often the parts lists of a

project will call for a coil of so
many turns of a certain size and type
wire. Many electronic experimenters
have a large collection of discarded
audio, IF and power transformers or
other sources of usable wire of un-
known gauge. The problem is always
the same—what size wire is available
and can it be used in the equipment
being built?

After many trips to the handbooks
and much measuring, it was decided to
construct the graph shown below. All
that is needed to use the graph is the

W
" , ANY DIAMETER

1 ORM =

%ﬁ - 74V.m
umm$wu WIRE ,5' A / o

WOUND TIGHT FOR ONE MNCH G

t.ﬁ‘—-oog
SSC-SINGLE SILK COVERED / 4 =
DSC~DOUBLE SILK COVERED 00 704
SCC—-SINGLE COTTON COVERED & H
DCC-DOUBLE COTTON COVERED / €0
i a
Y w
50a
2
o ~+40x

7 =

—+20

: — 10

10 12 4 16 1B 20 22 24 26 28 30 32 34

AWG. WIRE SIZE

piece of the unknown wire, a coil form
of any diameter (even a pencil will do)
and a ruler.

Make two marks exactly one inch
apart on the coil form being used.
Tightly wind the wire between the one
inch marks counting the number of
turns made.

On the right side of the graph, locate
the number of turns wound. Follow
across the graph until you intersect the
desired curve for a particular type of
insulation. From this point go down to
the bottom of the graph to find the size
of the wire. As the insulation thickness
may vary between manufacturers, the
graph is not 100% accurate, but is close
enough for all practical purposes.

—B. Solomon -§-

Electronics Illustrated
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/f ‘»}3 your

move!
¥

The move into electronics is your decision. GRANTHAM
SCHOOL OF ELECTRONICS makes your move easier...

. easier by teaching you electronics in a logical, step-
by-step manner, preparing you for employment as an
electronics technician or engineer.

Grantham School of Electronics offers training in the
classroom, in the laboratory, and by correspondence, as
explained below.

WHAT Training is Offered

The entire Grantham electronics training program is

divided into a series of sections or levels, as follows:

Section TA “begins at the beginning,” with the assump-
tion that the student has no previous knowledge of
electronics. It prepares him to pass all F C.C examina-
tion required for a first class radiotelephone license.

Section IB is a laboratory training program which gives
the student practical experience in the operation and
maintenance of electronic equipment. Practical lab
training is most valuable to the student who under-
stands theoretical concepts upon which it is based.
Therefore, Section IB is offered to Grantham students
after they have completed Section IA.

Section II begins where Section IB ends, and trains the
student in advanced electronics, usually while he is

Prepare for Employment and/or Advancement in Electronics

by training with

SCHOOL OF ELECTRONICS

1505 N. Western Ave., Los Angeles, Calif., 90027
9320 Long Beach Bivd., South Gate, Calif., 90280
408 Marion Street, Seattle, Wash., 98104
3123 Gillham Rd., Kansas City, Mo., 64108

GRANTHAM 9

employed as an electronics technician. Section II pre-
pares the student to advance in both status and income.

WHERE and HOW Training is Offered

Grantham School of Electronics was established in 1951,
in Los Angeles, Calif. Since that time, new divisions of the
School have been opened at other locations. There are
now five divisions — located in Los Angeles, South Gate,
Seattle, Kansas City, and Washington, D.C.

FCC License Training (Section 1A) is offered in the
classroom at all divisions, and is available by correspond-
ence from the Home Study Department of the Kansas City
Division. Laboratory Training (Section IB) is offered in
Los Angeles and Washington, D.C. Advanced Electronics
(Section II) is offercd in residence in Los Angeles and
Washington, and by correspondence from Kansas City.

Write or Phone for Free Brochure

Your future depends on you. The move into electronics
must be your decision. Details of our training (in our
44-page brochure) are free for the asking. Simply mail
the coupon below, or telephone one of the numbers listed
— it's your move.

(Mail in envelape or poste on postal card)
To: National Headquarters Office

Grantham School of Electronics
1505 N. Westemn Ave., Hollywood 27, Calif.

i
‘\1 B

1o°

Gentlemen:

Please send me your free booklet describing electronic troining.

821—19th Street, NW, Washington, D.C., 20006

“Orgy 4105 | understand that this does not obligate me in any way.
Nome___ _ e figel
__ Hormim
~ 564-3421 Address. = -
e - p—, M72£Z City.. m— _ State_ =
SJ$ ;ggg | om i d in: [0 Home Study [] Classreom Training 48.C

March, 1964
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..electronics in the news

IRES, MAN, WIRES. ..

This may look more like
the proverbial rat’s nest than
an aircraft trainer, but the
manufacturer will be quick
to remind you that computers
like this take myriads of
wires—and then some. Good-
year Aerospace made two of
these complex mazestrosities
to simulate flying the Navy’s
A-6A and E-2A planes.

Come In, Kearsage . . . A new helical
antenna with its own wire-fan ground
. plane will make communications with dis-
" tant missile-tracking ships easy as talking

over a shipboard intercom. Built by
. ITT Federal Laboratories, the antenna can

handle peak envelope power of over 10 kw.

Weightless . . . 1966 may see
this four-man space lab
popped into orbit by power-
ful Saturn I or IB rockets.
Designed by Republic Avia-
tion, the space station will
check on man’s abilities to
survive in a weightless en-
vironment. Incidentally, the
ship is bigger than it looks:
the main section houses the
control system, while living
and sleeping quarters are in
the three modules out there
at the ends of the spokes.

12 Electronics Illustrated
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Pick the course for your career...

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

License

If you want a 1st Class
FCC ticket quickly, this
streamiined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact’” program . . .
Carrier Telephony too, if
you so desire.

Here's an excelient- stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:
The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute
of Electronics

1776 E. 17th Street, Dept. E1-50
Cleveland 14, Ohio

Accredited Member

March, 1964

coupon below and mail it to us today. We’ll send you . . .
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. ¥1.50
Cleveland 14, Obio

How to Succeed!

Please send FREE Career Informa- =
in ElectronicS

tion prepared to help me get ahead in
Electronica, without further obligation.
CHECK AREA OF MOST

P

1

|

|

|

|

|

|

INTEREST— :

[J Electronics Technology [0 Firat Class FCC License |
[0 Industrial Electronica O Etectronic Communications I
[0 Broadcast Engineering O _ I, |
other I

Your present :
Name. ’ Age I
(please print) |

Address I
City Zone___State |
Approved for Veteran's Training under Korean GI Bill. £1.5¢ j

www americanradiohistorv. com
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s : : new in hair-dryer’s garb relies on an ellipti-
»#x€lectronics in the news cal reflector (as well as something called
Sol Seeker There’s nothing that an- 2 focal point) to capture more than 85
Howw sun-v.v;n.'shippers like guessing Per cent of the radiation from a 2.5-KW
where the sun is on a cloudy day.

Bulova’s sun-position indicator isn’t
going to help them much, but it will

provide attitude control for heads-up
Sf"telhtes by telling them which direc- mercury-xenon lamp. Developed at
tion the sun 1s. Our Ph°t° shows a Honeywell’s California Ordnance Cen-
model of the guidance instrument. ter, the device has such a highly
polished reflector that dust probably
Greatest Imposter . . . A solar simulator would cause sunspots.

LARGE, SELECT STOCK! DEPENDABLE, FAST SERVICE!

@ Every tube tested in our own laboratory for mutual conductance SPECIAL PURPOSE
and life test.
We guarantee FREE replacement for one year of any tube purchased and INDUSTRIAL
from us which fails to function efficiently under any or all operating
conditions. Prompt refunds on any defective merchandise. TUBES

Advertised tubes not necessarily new, but may be electrl H -
' it AT SPECIAL SAVINGS! SINCE 1957

fect tactory secnnds or used tuhes—each clearly so mark

g;v:;cr ;:s_] Type i Type Price

exe day 0A2 .60 | 872A :

g:t?c ;’)?;'/xxrm 2 W3 ° pag .

;:g/xxl. ;\zr: :2 0A4 . 885 .

7A6 12a8 0.2 g 954 -

e 0e3 .65 | 955 :

. oc3 .50 | 957 ¥

oD3 g 2050 g

2D21 o 2051 3

2E26 c 5643

4X150A 5654 .

New -00 | 5686 ;
SRIGY (.95 | oo j
6l4WA . 5703 1

for HunoRreo R -

ASSTD “o0 | 5725
304TL 35.00 5726

4168 18.95
ANY T Lls 5129 50 | 5751
3525 750TL  32.00 | 3763
esc7 807 R A RnalRER Not Connected With Any

811A New 3.95 | 5879 - :
815 2.50 | 5881 P99 Other Mail Order Tube Co.
7.00 | 6146 5
3.00 | 6159 . ALL TUBES SENT POST.
5.50 | 6201 AGE PALID. Please send
. 35¢ handling for orders
2 RRo00 RS Under $5. Send 25%
EXTRA SPECIALS: gepij onppc.é) 0% oordtergsé
6/12 volt VIB 89¢ end approx. posta
6/12 volt New VIB $1.49 on nCap&adrlan and for-
50 watt 25K Sprague Resistors 30¢ [IRACNLARAES

Fi5. By 85 k- 30 COMPLETE. T'Lf.sin BF TuBEe
ELECTRON TUBE CO. Paterson 3, N. J. SPECIAL PURPOSE TUBES

MICRO TUBE FABULOUS LOW PRICES!
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Heathkit's great bage station deserves

In a two-way radio communications system, overall
performance is only as good as it’s weakest link. The
deluxe Heathkit GW-42 “Master Station” CB Trans-
ceiver teamed up with the powerful GW-52 l-watt
“Walkie-Talkie™ brings you Citizen’s Band radio facil-
ities of outstanding capability with complete freedom
and mobility of operations. Check and compare the
many features offered in Heathkit equipment with
any other...see why Heathkit is your best buy in CB!

‘“Master Station’’ CB Transceiver
e 5 Crystal-controlled transmit & receive channels o
Built-in 3-way power supply e Built-in 4-tone selective
call circuitry e Allchannel receiver tuning e Built-in
tuning meter e Adjustable squelch control e Switchable
automatic noise limiter e Push-to-talk microphone
o Beautifully styled e Easy-to-build.

KitGW-42,...230bs................ 500500 $119.95
Assembled GWW-42....220bs.......... o...8189.95

1 Watt Walkie-Talkie
e Rugged 10-transistor, 2-diode circuit ® Long-range
transmitter— 1-watt input e Sensitive superheterodyne
receiver with RF stage e Adjustable squelch control
e Automatic noise limiter  Crystal-controlled transmit
& receive channels o $20 rechargeable battery included

March, 1964

e Built-in 117 v. AC battery charger ¢ Built-in battery
condition meter o Easy circuit board assembly.

Kit GW-52. ... 410bs...........coiiiiiinnnn $ 74.95
Assembled GWW=-52... . 41bs.....«......... $124.95

FREE 1964 HEATHKIT CATALOG

|
See these and over 250 other exciting |
Heathkits available in easy-to-build kit |
form. Save 50% or more by doing the '
easy assembly yourself! Send for your

free catalog today! '

__________________ T |
r == = |
} HEATH COMPANY  39-3-2 |

Benton Harbor, Mich. 49023 |

} O Enclosed is §. , plus postage. Please send {
| model (s) |
1’ 0 Please send my Free 1964 Heathkit Catalog. |
Name : :

! Address. |
| city State__Zip______ |
e e e e e e e e T T SX124R_ §
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...electronics in the news

Sensitive Seer . . . Sperry Rand’s néw
photoparametric diode is dwarfed by
even a common paper clip. Yet it can
detect and amplify as little as one-
billionth of a watt of light modulated at

any frequency from DC to 2 gigacycles.
Sperry expects to use the device to
boost receiver sensitivity in laser com-
munications and radar systems.

Meow-Wow! . . . This pea-size light de-

tector sports a reaction time some 400
times faster than a cat’s eye. Sensitive
to infrared as well as visible light, the
cadmium selenide unit is useful in
light detection systems, automated ma-

chinery and such industrial controls as
counters and limit switches. Raytheon
already is producing the opto-electronic
device, which can change its resistance
over a range of more than 1 megohm in
only five ten-thousandths of a second.

ANY WAY YOU

LOOK

AT IT!

There’s only one magazine —
ELECTRONICS [LLUSTRATED — that's the
best for all electronic hobbyists. And there’s
only one way to make sure you don’t miss
a single feature-packed issue of El ...
by subscribing now! Take advantage of
our special get-acquainted subscription
offer—six issues of El for only $1.98.
Fill in the coupon and mail it today!

16

ELECTRONICS ILLUSTRATED 3-64
1 Circulation Department
Fawcett Building

1
I
I
Greenwich, Connecticut I
I
I
I
I
|

B

I YES ! want to take advantage of your special
I get-acquainted offer. Please enter my subscription
| right away.

] I enclose $1.98 1 Bill me later

1 New order [[] Re-order
NAME.................. T A el — el e ¥ I
AR DR ES S e B e e ot ot o e i e I
CITY e ZONE........ STATE.... ... JI

Electronics Illustrated
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NOW!

rice

» >~

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

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

MORE COMPLETE... You learn ALL PHASES of

Television-Ruadio-Electronics.

LOWER COST... Ocher schools make several courses

out of the material in our ONE

MASTER COURSE . . . and you

pay more for less (raxmng than

you get in our course ac ONE

LOW TUITION!

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

narional scuools sHor.metvoo YOU GET. ..

HOME TRAINING, with newly added
lessons and equipment, frains you in ® 19 Big Kits—YOURS TO KEEP!

Prepare
for your

F.C.C. LICENSE

ITHESE TWO FREE
BOOKS TELL HOW

Be prepared for secure future in
INDUSTRIAL ELECTRONICS
COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS
orgeinto...

COLOR TV REPAIR

HI-FI AND SOUND SYSTEMS
BROADCASTING STUDIOS
INSTALLATION

ILLUSTRATED BOOK AND
ACTUAL LESSON TODAY.
Your own copy of “Your

SENE FOR FREE FULLY-

your spare time at home, for these un-
limited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
building various experimental and test
units. You advance step by step. perform

more than 100 experiments, and == == =

you build a complete TV set|
from the ground up that is yours
to keep| A big, new TV picture
tube is included at no extraf
charge.

EARN AS YOU LEARN. We'll/
show you how. Many studentsl
pay for their course—and more,
while studying. |

GET THE BENEFIT OF OUR |
OVER 55 YEARS F_XPERIENCE i

APPROVED FOR
GI TRAINING ;" AT

(' 2 o\

\‘\» ) Mg 5

\ )./ ACCREDITED
s MEMBER

NATIONAL @ SCHOOLS

World Wide Training Since 1905
Write to Dept. R4Y-24

4000 So. Figueroa Street
Los Angeles, California 90037

— . p—

e e g,

Future In Electronics-Tele-
vision-Radio” will be mailed
to you at once. No salesman

e Friendly Instruction and Guidance

e Job Placement Service

® Unlimited Consultation

e Diploma—Recognized by Industry

e EVERYTHING YOU NEED FOR
SUCCESS!

will call; there is no obliga-
tion. Cut out card along dot-
ted lines, fill in ond mail
todayl

NO POSTAGE NECESSARY.

IMPORTANT
SEE OTHER SIDE

ACTUAL Lesson

CUT OUT AND MAIL THIS CARD TODA/EF—\!%

Yes, | want to make more money ir Electronics-
TV-Radio. Send me your FREE Fully-llustrated
Opportunity Book and Actual Lesson today.

RUSH TODAY—NO POSTAGE NECESSARY

CLECIROMCS TELEWISION RADIO

Name S . Age

Address _

(Chfx7 e ST Zane State

[] Check here if interested anly in Residert Training at Los Angeles. RaY-24

Veterons: Give date of discharge.

NO SALESMAN WILL CALL; NO OSLIGATION ON YOUR PART

i www americanradiohistorv com
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SUCCESS IS THEIRS;
IT CAN BE YOURS T0O!

| cannot praise

N.T.S. enough.

I've just gradu-

ated and al-

% ready | have

sl started repair-

ing radios and servicing TV's

... At 53, I'm starting a new

life and my diploma from

National Technical Schools is
my proudest possession.

William E. Eckenrod

Thanks to
N.T.S. | have a
business of my
ownrightin
my home. |
have paid for
all my equipment with money
earned servicing TV sets, Yes,
N.T.S. gave me my start in
television. Louis A. Tabat

BUSINES

S REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

' Be a MASTER TECHNICIAN in

Only N.T.S. offers you ALL 8 PHASES in
ONE MASTER COURSE

As field direc-
tor of Berean
Mission Inc., |
have complete
charge of our
radio work. o ’
With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.
systems, besidés keeping our
radios going. My training
from N.T.S. helps keep us on
the air. | feel privileged to
be a member of such a fine
institution.

Rev. Enoch P. Sanford

| have a TV.
Radio shop in
Yorkville, 1l}i-

nois, about 4 | 0
miles from my &
home, and it A
has been going real gond
| started part-time but | got
so much work that | am
doing it full-time. Thanks to
National Technica! Schools.
Alvin Spera

— POSTAGE WIL BE PAID BY —
NATIONAL & SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 So. Figueroa Street
Los Angeles, California 90037

WWW americanradiohistorv com

ALL 8 PHASES 1y ONE MASTER COURSE

PHASE 1
TELEVISION
sl)gCLUDlNG COLOR Ty
19% of homes have ap
teast one e, Color Ty
is becoming more
populgr daity. Ty g
grow jp Number, pe

Féusi 5

C LICENSE

PREPARAT)ON
License holders

ave a wide tange of

. top jobs o
- ben to them,.
fa ns  FCC License now a

fequirement o, most

. Ma
L onernntenance Communicanon lobs
'8 opportunitjes, PHASE |
6
RADAR AND
PHASE 2 MICROWAVES
RAD]O_*AM - These are the
il e ) Communicaigns Systems

of the future

2 alrea
::::i in lrackmg am(i’y
. acting s,
Now transistorg boom e

entire fielq. :1'1‘1‘“ i
: OMATION
INDUS TR AL Ao
Elccmom culomauon and

cs omputer electronics

OMputers, Day,.
Processing Machinesg
Elq;tromc Controfs, '

utded Missije Syer,
are new fields Wh);s'l:ms

are the new tools
Industry ang comn?t:rce
Skilled Technicigng. '
n these fiejqs are

in great demang ¢

Electroni¢ to
vital rolel_ S Playa PH‘;spay
E 8
BROADCAST)p,
PHASE 4 COMMUNICATI%N&s
SOUND SYSTEMS In the entertainment

industry, o n

L 5 commel
;ommun:qatrons and i
| roadcastmg have great
!Mportance Installatign
and Maintenance of

New Popularit, i
of Hi-f;.
iSnt;re?. as wel¥ as e
ustrial soupd ¢
and bus!ness intelzz‘l:'s"s
make this 5 highly

Permit No. 3087

Los Angeles, Calif.

specialized ang £quipment reqyire
important fiejq. "nao'"eg technician )
w-how.

RESIOENT TRAINING
AT LOS ANGELES
if you wish to take your train-
ing In our famous Resident
Sci\ool in Los Angeles—the
oldest and largest school of ity
kind in the wortd—chech
special box in coupon.

FIRST CLASS

Approved tor GI Training

NATIONAL CEE SCHOOLS

WORLD. WiDE TReMING SINCE 1305

Address correspondence to Dept. N2

i ueroa Street
Los Angeles, California 90037

National Technical Schools also of-
fers Complete Home Study Tr

rams in Auto Mechanics

, Air Conditioning, Re-
frigeration.Electrical Appliances,
and Home Appliances Repair. For
information and FREE BOOK write
the School, Dept. RDC, stating
course desired.
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CONSIDERING

g [ 2
b CB
B W3 0PERATIOND

LOOK NO FURTHER.

Regardless of clonms by others, fhe A-511.S delivers o crushmg 9.5 db forward
gain over a reference dupole or 11.6 db goin over an lsotroplc source™ or effective

power multiplier of 14.5, See Foot Note.

This A-511.S with elements ot optimum spacing on a heavy duty 24 foot boom
‘delivers the highest directive gain availoble. Excellent low SWR ond 52 ohm
match is ochieved through the use of the proven gamma match. Frent to back
ratio, 25 db or better. Improved signal to noise ratio and lightning p-otection is
achieved through the grounded driven el ement.

SPECIFICATIONS AND PERFORMANCE DATA:

>
® Radiotion - Uni-Directional.

s Number of Elements - 5 s Vertical Wind Load « 112 Ibs.
s Antenna Weight - 16.5 |lbs. m Horizontal Wind Loaod - 62 Ibs.
® Boom Length - 24 ft. ® Type Matching - Gamma.

s Moximum Element Length - 18’ 8%"’ s |mpedance - 52 Ohm.

*REFERENCE: John D. Kraus PH.D., (Antennas)Mc Graw-Hill Book Co. Inc, 1950, Page 54.

2.9
”DS/Eq C%%mwd NC. 4610 N. Lindbergh Blvd., Bridgeton, Mo, 63044

March, 1964 19
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NO MATTER WHAT YOUR JOB IS TODAY

¥ There’s BIG MONEY to he §
§ Made in COLOR TELEVISION!

DUE TO SHORTAGE OF TRAINED MEN

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

<2 Get 20 Valuable Kits to Build 21
TV Set and Test Instruments!

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.

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

FREE BOOKLET!

o o s o o e

' \ )
' Become expert the fast, easy way . . . by working

Commercial
Trades Institute
1400 Greenleaf Ave., Chicogo, lllinois 60626

Dept. T-4
Rush my FREE booklet [without cost or obligation) on C.T.h
training for job opportunities in television-electronics—includ-
ing COLOR TV servicing.

NAME —_—

ADDRESS.

- e e e — . - - - - -
—— e o - - -

ciry. JOME___STATE_________
b Accredited Member National Home Study Council ===

B 00’s oF BiG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE CO.|

Dept. El, 1012 McGee $1., Kansas City 6, Mo. sEND
{1 Rush me FREE 1964 B-A Catalog. FOR 11
TODAY

|
: FREE

...electronics in the news

Proof Positive . . . Dick Tracy’s wrist-
watch radio was a little ahead of its
time, but pepper-speck circuits like the
one in the photo prove that Mr. T.
wasn’t far out of line. Produced by

Westinghouse for use in military and
space projects, the little squares re-
place as many as 50 separate transistors,
diodes, resistors and capacitors. The
tiny blocks are about the size of a
wooden matchhead.

Rainbow Rich . . . Though it forgets
all about yellow in its computations, a
new color computer by Tokyo Shibaura
Electric can distinguish between 100,-
000,000 different colors in two seconds
flat. Red. blue and green are the pri-

mary colors to the computer’s way of
thinking, and it does its sorting by a
combination of spectrophotometry and
electronic computation. New hues for
fabrics may come from the computer,
while hospitals may use it for rapid
diagnosis of incipient disease through
skin color analysis. -&

Electronics Illustrated
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Sesarature

E

This is the beginning
of the Fisher
KX-200 StrataKit.

*Walnut or mahogany cablnet, $24.95; metal cabinet, $15.95. All prices slightly higher
in the Far West. Overseas residents write to Fisher Radio International, Inc., Long
Island City 1, N. Y. Canadian residents write to Tri-Tel Associates, Ltd., Willowdale, Ont.

March, 1964

This is the end.
The absolute end in stereo
control-amplifiers.

You begin the Fisher KX-200 StrataKit with the most
logically organized kit package and the clearest, most
detailed assembly manual in the entire field of high
fidelity kits.

The StrataKit method of kit construction is a unique
Fisher development. Assembly takes place by simple,
error-proof stages (Strata). Each stage corresponds to
a separate fold-out page in the manual. Each stage is
built from a separate packet of parts (StrataPack).
Major components come already mounted on the
chassis. 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.

As a result, you end up with an 80-watt stereo con-
trol-amplifier that is completely indistinguishable from
a factory-buiit Fisher unit.

The KX-200 has enough power to assure peak per-
formance with the most inefficient speakers and incor-
porates exclusive features like a laboratory-type
d’Arsonval bias/balance meter and a third-speaker
output with separate volume control. Price, $169.50.*
The Fisher KX-100, a 50-watt stereo control-amplifier
kit of advanced design, costs only $129.50.*

FREE! $1.00 VALUE! The Kit Bujlder’s
Manual, an illustrated guide to high fidelity
kit construction, complete with detailed
specifications of all Fisher StrataKits.
Fisher Radio Corporation

21-55 44th Drive

Long Island City 1, New York

Please send me the free Kit Builder's Manual .

Name

Address

City. State

21111

21
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studying antenna system in Tﬁ—State’:
electronics lab

T

B.S. degree n 36 months

Small professionally-oriented college. Four-quarter
year permits completion of B. S. degree in three years.
Summer attendance optional. Engineering: Electrical
(electronics or power option), Mechanical, Civil, Chem-
ical, Aeronautical. Business Administration: Account-
ing, General Business, Motor Transport Administration.
One-year Drafting-Design Certificate program. Gradu-
ate placement outstanding. Founded 1884. Rich heritage.
Excellent faculty. Small classes. Well-equipped labs.
New library. Residence halls. Pleasant community.
Attractive 200-acre campus. Modest costs. Enter June,
Sept., Jan., March. For Catalog and View Book,

@ write J. A, McCarthy, Director of Admissions.

. =
o Pl 4834 College Avenue ¢ Angola, Indiana

| LOOK FOR

CONFIDENCE

MEMBER OF

BRAND,

NAMES

FOUNOATION, INC,
SATISFACTION

A BRAND NAME IS A
MAKER’S REPUTATION

Brand Names Foundation, Inc.

lectronic
Marketplace

NSIDE JOB . . . Capacitors can stay
right in the circuit when you check
them with EICO’s 955 In-Circuit Tester.

Values from 0.1 to 50 uf are read di-
rectly on the dial. $19.95, kit; $39.95,
fully wired. EICO, 131-01 39th Ave.,
Long Island City, N. Y. 11100

S1ERE0

e Fuoiting Wprie of Quadly Compusasis, Kits sna Smonbere

New 24-page 1964 Custom Stereo Guide packed with
photos, descriptions, and specifications of all Scott
tuners, amplifiers, tuner/amplifiers, speakers, and kits.
Also . . . articles and pictures on decorating your home
with stereo, selecting a tuner and amplifier, and how
FM muitiplex stereo works, Send for your copy today.

I H.H. Scott, Inc.
111 Powdermill Road

I Maynard, Massachusetts * SCOT I I
l EXPORT: Morkar Exporting Corp., 458 Broadway, N. Y. C. I
4 CANADA: Atlas Radio Corp, 50 Wingold Avenue, Tarontn_'

22

Electronics Illustrated
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Marketplace

TV Quadruplets? . .. Then let the TA-66
Indoor Super-Powermate give you a
hand at feeding time. The TA-66 allows
you to connect up to four TV sets to a

single antenna. And, if your TV screen
looks like it’s mixed up with a tweed
suit, the TA-66 may help eliminate the
herringbone weave. $34.95. Jerrold
Electronics Corp., 15th & Lehigh Ave,,
Philadelphia, Pa. 19132.

Well Squelched. . . The Commaire ED-
278 Citizens Band transceiver, featur-
ing patented squelch circuitry, trans-
mits and receives on eight channels. Its
transmitter modulates 100% under all
conditions, the maker claims, and the
unit has a built-in lamp on its front

panel to tell you when the transmitter is
on the air. The ED-278 is housed in a
two-tone, all-metal cabinet and operates
from 117 VAC or 12 VDC. A special
microphone helps eliminate background
noise. $189.50. Vocaline Co. of America,
0Old Saybrook, Conn. 06475.

March, 1964

EARN $10,000AYEAR

LET ME PROVE
to you that the
average starting
salary of our grad-
uates is $4,300.00
per year.
After becoming
familiar with the
industry their sala-
ry usually increases
to $6,000.00 to
$7,000.00 per year.
When they become specialists, or part of
management, they can earn $8,000.00 to
$10,000.00 a year . ., . and more!
WHY WORK FOR LOW PAY—or
worry about losing your job?
WE CAN QUICKLY TRAIN YOU to
enter one of these rapidly growing BIG-
PAY fields:—

[, DIESEL—AUTO MECHANICS

] AIR CONDITIONING SERVICING

[ REFRIGERATION SERVICING

[ HEATING EQUIPMENT SERVICING

[ ELECTRONIC TECHNICIAN

SUCCESS INSURANCE

LET ME PROVE to you that, due to
our special, exclusive SUCCESS INSUR-
ANCE PROGRAM, we are successful in
placing’ BETTER THAN 98% OF OUR
GRADUATES in the field for which they
are trained.

EARN WHILE YOU LEARN. We pro-
vide you with a part time job and housing
while in school.

MAIL TODAY! Free booklet, no
obligation.

RITE FOR FREE Baa’“f]’

CHECK SUBJECT OF YOUR
CHOICE IN BOX ABOVE.

C. W. BAILEY, PRES.

Youn Folstt
N

AR CONDITIONS

“H“\G(_MT\DN
& HEATING

Street_____
Town__
Teleph

www americanradiohistorv. com
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Jobs look for YOU
in ELECTRONICS

Learn FAST—EARN FAST with
MTI’S Unique Exclusive
Training.
Whether it’'s a BIG PAY JOB X
you want or the chance to be
YOUR OWN BOSS — your big L. &l M
opportunity today is WAITING 7
for YOU in ELECTRONICS!
MTJI’s unique SELECT-A-SKILL
method quickly, easily qualifies you
for the type of electronic work that’s
exactly right for YOU—COM-
MUNICATIONS ELECTRONICS,
INDUSTRIAL ELECTRONICS, or
RADIO & TV SERVICING. Previ-
ous expericnce proved unnecessary.
‘Age no obstacle. You learn by doing,
using your hands as well as your
head—building electronic equipment,
testing and experimenting with
SEVEN BIG MASTER ELEC-
TRONIC KITS! Train at home, in
leisure time or through resident
courses in Jacksonvilie. And you can
earn while you learn!
) MASSEY TECHNICAL INSTITUTE
Dept. 6-BC-02, Jacksonville 6, Flerida ,
Aw ACCREDITED Member, National Home Study Council
MAIL COUPON TODAY for FREE BOOK
and MTI's unique SELECT-A-SKILL

Opportunity Finder that can take the guess-
work out of YOUR FUTURE!

1t o;l h“'g"” . MASSEY TECHNICAL INSTITUTE E
N atll » .

! Your FREE BOOK _Dept. 8-BC-02, Jacksonville 6, Fioridn |
1 *Tiek Your New I am interested in: '
! World of Opportunity 00 Home Training O Classroom Tratuing :
1 In Electronfes'® I‘Ll‘Js Name +
iy =BE

i
H
'

SKILLS PAY BILLS

With millions unem-
ployed—there ix NO
PLACE for men without
~pecial skills! Let MTI
give you the training
you NEED to insure
your future!

Pleas
w

1

yo ELE

SKILL Opportunity Address .
G ¢ wimens

Only all-inclusive directory of electron tube
equivalents. Needed wherever vacuwn tubes are
used. Contains direct subs for practically every
type tube including foreigns & newest '63-'64 tubes.

All tubes suggested for sub-
stitution have characteris-
tics similar to those they are
to replace, FIT INTO SAME
SOCKET & NEED NO WIR-
ING CHANGE.

Over 7000 Direct Subs for
USA Tubes

2678 Substitutes for TV
PICTURE Tubes

1500 Substitutes for FOR-
EIGN Tubes

The only COMPLETE
GUIDE featuring ALL elec-
tron tube substitutions. This valuable book will
save you TIME & MONEY, will permit your set
to operate even though original tubes are unobtain-
able. Used by G.E., Boeing, Sig. Corps 2

Schools & many research organizations. $ 5
Quantity prices on request. Post-

Guaranteed Money Back in 5 days if Not Satisfied G
RUSH COUPON NOW!

o e Bl ARRTEERL

M. Q. CISIN, Consulting Engineer, Dept. E-2
Amagansett, N.Y.

Enclosed find 31.25.

Rush ‘11,000 DIRECT TUBE SUBS."

ceoeasseaam
r4
)
=
a

N Y S S S SN ST G N N S e e e Y
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Maxzketplace

Dynamic Sound . . . The vibrant voice
response, rugged styling and compact
construction of the 561 dynamic micro-
phone make it a natural for stream-
lining language labs or even base sta-
tions. Intended
primarily for use
in permanent in-
stallations, the
tamper-proof mike
features the Shure
Duracoustic dia-
phragm and a
—56db output
level. Its low im-
pedance—50 to 250
ohms—permits
use of unusually
long cables with-
out adverse affect
on the unit’s 40- to 10,000-cps frequency
response. $32.50. Shure Bros.,, 222
Hartrey Ave., Evanston, IlI. 60201.

Phones In Vogue . . . Hair do’s remain
untouched when you (or perhaps your
secretary) wear the SEP-100 chin-fit
stereophones. Fitting snugly under the
chin, or atop the mop if preferred, they

-

offer separately tunable earphones for

' those of us with unbalanced ears. The

plug on the SEP-100 fits either stereo or
monaural output jacks, and a stereo/
mono switch on the control box provides
for even greater flexibility. Frequency
response is exceptional, too—25 to 18,-
000 cps. $24.95. Freeman Electronics
Corp., 729 N. Highland Ave., Los An-
geles, Calif. 90038.

Electronics Illustrated
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Armchair Admiral . .. If you want to
be in complete control of your stereo
setup while relaxing in a comfortable
chair, the SC-2 stereo control box is for
you. The only other necessary link in
the chain of command is a pair of head-

Surcmex
e N

phones terminating in a single stereo
plug. You can switch from speakers to
pliones at will, and headphone volume
and balance controls are at your finger-
tips. $6.95. Superex Electronics Corp., 4
Radford Pl.,, Yonkers, N.Y. 10700.

Do Not Disturb . . . For privacy on your
CB rig, an ingenious selective caller
minimizes your chances of hearing un-
wanted signals. When you and your call
station are on a fixed frequency, you
needn’t stay up all night monitoring

your set. The HA-100 Priva-Com indi-
cates an incoming call with a tone and a
signal light and closes a relay to activate
your receiver. $32.50 each. Lafayette
Radio Electronics Corp., 111 Jericho
Turnpike, Syosset, L.I., N.Y. 11791.

March, 1964

for the busy
experimenter’s
bookshelf

BASIC RADIO REPAIR, Marvin Tepper. Up-to-date and pro-
fusely illustrated two-volume course presents you with a
solid grounding in the circuits of all commonly used radios.
Tells you what’s likely to go wrong with them, shows you
how to fix it. Covers all phases of radio receiver servicing,
and is the only book to cover transmitter servicing too.
Includes practical repair techniques as they are.used at
the bench.#233-H, 2 Vols. in one, cloth binding, $5.95.

TV TROUBLESHOOTING AND REPAIR (2nd Ed.), Robert G.
Middleton. A practical handbook bridging the gap between
“theory” and “hardware’” treatments, to cope with real
problems in TV servicing. #296, $3.95.

HOW TO SOLVE PROBLEMS IN ELECTRONICS & ELECTRICITY,
Henry Jacobowitz. Proved step-by-step solution methods to
problems starting with simple DC circuits thro! tran-
sistors, waveguides and antennas. 1302, $3.50.

USEFUL ELECTRONIC SHOP HINTS, Electronic Technician
Staff. Nearly 200 of the shop hints contributed to Electronic
Technician and selected by the editors as most practical.
#2965, $1.95.

1IT'S EASY TO USE ELECTRONIC TEST EQUIPMENT, Larry
Klein & Ken Gilmore. Practical information on everything
from simple VOM’s through signal generators and oscillo-
scopes. #308, $4.00.

UNDERSTANDING DIGITAL COMPUTERS by Ronald M. Benrey.
Excellent first step if you want to get to know your way
around digital computers and understand their operation.
Digital puters are di d in terms of similar, and
simple, building blocks that make up the system. Functions
of these building blocks are stressed, rather than their
actual electronic construction. You're introduced to com-
puters as machines that do arithmetic. You are then shown
how electronic cirenitry is designed to do arithmetic, how
these arithmetic circuits are eventually combined with suit-
able control circuits to produce a comp . Progr: ing
binary numbers, logical design and other vital aspects are
covered. #319 paper $3.75; #319-H cloth $5.45,

MATHEMATICS FOR ELECTRONICS & ELECTRICITY by National
Radio Institute Staff. Gives you all the math you'll need for
electronics. Makes it easy by tying it in with actual circuit
problems. Shows you how to apply math to AC and DC
circuit problems, vectors. Makes the math needed for work-
ing with digital computers and control systems completely
understandable. #311, paper, $3.95; #811-H cloth, $5.60.
Available at parts distributors or use couvon below to order.

ORDER TODAY—10-DAY APPROV

JOKN F. RIDER PUBLISHER INC.
Division of Hayden Co., Inc.,

'I“ 850 Third Ave., New York 22, N.Y.

Please send ( ) copies for free 10-day examination.
within 10 days of receipt, 1 shall remit payment
plus oostage or return books without obligation.
O sasic Radio Repair O 1t's Easy to Use

(2 Vol.), $5.95 Electronic Test
[0 TV Troubleshooting Equipment, $4.00

& Repair, $3.95 .
g Understanding
{0 How to Solve Prob Digltal Computers

lems I? Elgctrigiatyso
& Electronics, $3.

O Useful Electronic B
Shop Hints, $1.95 cloth, $5.45.
Mathematics for Electronics & Electricity

O paper, $3.95 [J cloth, $5.60

NAME
ADDRESS

eIty _JONE _STATE . __
B Payment enclosed we pay postage
Free catalog on al Rider books
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BIG MONEY

CORNERS OF
THE WORLD!'!

in TELEVISION, RADIO,
ELECTRONICS, RADAR, SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with less?
CTS Shop Method, Home Training

makes learning easy. You learn

working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your

IN THE

e A

X ® 4

own Electronics Repair busi or t
gain high pay as a TV, Radio, Elec-
tronics, etc., Technician.

19 TRAINING KITS INCLUDED!
You recelve s Multt-Tester, 3
Signal Tracer, Oscilloscope, Signal Gen-
erator, Electronic Timer, renerative
Radio, 24" TV set (optional) and other
valuable testing equipment. FREE BOOK
and TWO FREE LESSONS yours for the
asking! No obligation.

CHRISTY TRADES SCHOOL
Dept. T-2313, 3214 W. Lawrence Ave.
Chicago, )llinois 60625 !

J CHRISTY TRADES SCHOOL, Dept. ¥-2313

3214 W. Lawrence Ave., Chicago, lllinois 60625

Please send me the 3 FREE BOOKS and Special Form for
: PAYING LATER from SARNINGS MADE WHNILE LEARNING.
i NAME ..ccvcvvvecevteconnvacccrsscccecABBecress.
' ADDRESS . ... euvsnamesdesnosthbassesosFasnronsas
L CITY .iiievninonnens ces ZONB. .... STATE........

T HE S N WD W MR D SR PED MAn GEG SEM GED Gm NS man

NEW - - by KUHN

AM/FM VHF RECEIVER

Covers 26-54 and 108-174 MC in six calibrated bands
with excellent sensi-

tivity. Ideal for rapid
scanning for CB, Ama-

teur, Aircraft, or FM

Police, Fire, etc. sig- 353-A
nals with controllable $48.70
selectivity.

AIRCRAFT ¢ POLICE * FIRE

Transistorized, direct-
ly tuneable converter.
Powered with self-con-
tained mercury cell
Excellent sensitivity
and stability. Designed
for car, home or porta-
ble receivers.

26

534 Mc
348BA &
Complete $17.95
115-160 MC
$34.95 $18.95 |

Converts home or car radios
to receive Fire, Police, Air-
craft, CB, SW, etc. Excep-
tiona! sensitivity on High
and Low Bands. High Band
type adjusts to bracket 115-
160 MC. Low Band type
should be ordered for 33-47
MC, 40-52MC, 26-30 MC,9-
12 MC, etc. May be adapted
for transistorized car radios.

Order todoy or send for free cotalog on full line
of converters and receivers for every application.

20 GLENWOOD
CINCINNATY 17,
0HI0

Mazketplace

High Fashion . . . The de luxe styling,

control flexibility and quality circuitry
of the SA-40K stereo amplifier/pream-
plifier help make the unit an attractive
addition to any hi-fi installation. Wil-
liamson-type circuitry and a 20-watt-

per-channel output provide top per-
formance, and you can use this versatile
amplifier for all stereo and monaural
tapes, records and tuners. SA-40K kit,
$49.95; SA-40C cover, $8.95; SA-40W
factory-wired, $99.95. Merrell Elec-
tronics, 519 Hendrix St., Brooklyn, N.Y.
11207.

Stop, Thief! . . . The PC-45 photo-elec-
tronic relay system will signal the ar-
rival of any unauthorized intruder. The
system, also capable of counting people
or merchandise, consists of a light re-
ceiver and a relay unit. A removable

infrared filter is supplied for use in se-
curity applications. Optional buzzers,
electric bells and counters are available
for a small additional cost. $18.95 per
two-unit set. Lafayette Radio Elec-
tronics Corp., 111 Jericho Turnpike,
Syosset, L.I., N.Y. 11791.

Electronics Illustrated
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Marketplace

SSB Ham-Bander . . . The SB-300 SSB
receiver offers complete coverage of the
80- to 10-meter ham bands, linear tuning
with 1-kec dial calibrations, a 2.1-kc
crystal lattice filter and other premium

features. Styled in green and grey with
dark green, sure-grip knobs, the SB-300
is truly a professional-looking rig. And
it’s compact and light enough for desk-
top installation. Kit, $264.95. Heath Co.,
Benton Harbor, Mich. 49022.

Hot Rod . . . A pistol-shaped soldering
gun aims a hot tip at your most intricate
soldering jobs. Weighing only 1 1b. and
housed in shock-resistant molded red
plastic, the Wen 75 carries its own

built-in spotlight to illuminate the work
area. Even the itchiest trigger finger
will appreciate its steady grip, perfect
balance and 6-ft.-long reach. $4.95. Wen
Products, 5810 Northwest Hwy., Chi-
cago, I1l. 60631. -§-

March, 1964

To kit builders who go
through THICK and THIN

to get the hest. ..

SEND FOR THE THIN!

You don’t judge a book by its cover.
Nor by the number of pages. If you're
looking for weight, don’t bother with
the Conar catalog. But if you're looking
for quality electronic kits that are
backed by a no-loophokes guarantee,
you’ll want to study our careful selec-
tion of do-it-yourself and assembled
units. There’s something for everyone:
TV set kits to transistor radios,
VTVM’s to scopes, tube testers to
tools. For years of pleasurable perform-
ance, for fun and pride in assembly,
mail coupon below. Liscover why
Conar, a division of the National
Radio Institute, is the fastest growing

entry in the kit
P EES CONAR
business.

I VATL NOVY I I

. CONAR .
. 3939 Wisconsin Ave., Washington 16, D.C. .
. Please send me your catalog. CEAC .
. Name .

Address =
. City. Y Zone____State _._____-
HEEEEENEEEEEEEEEE
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BEST BUYS IN STERED AND MONO HI-Fi

70-Watt Integrated
Stereo FM.Multiplex Tuner ST97  Stereo Amplifier ST70

stereo/ UMl @) Kirseasse  Wired $149.95+ | Kit $99.95 Wired $149.95
4-track ° : = e |
tape
geckt

motors = i
25400 - e

mikit 40-Watt Integrated
gtransport assembled & tested) FM-AM Stereo Tuner ST96 Sterec Amplifier ST4A0
$199.95; Wired $269.95 Kit $89.95* Wired $129.95* Kit $79.95

Wired $129.95

New Classic Series -
36-Watt FM- Multlplex New Classic Serles 36-Watt s;‘;';%s“cmgae;wzgogg
Stereo Recelver FM-Multiplex Sterec Tuner 2200 sgow- 2050 K. 392’50 W. $129.95

Kit $154.95* W|red 5209 95* Kit 392.50*; wired $119.95* 80W-2080 K. $112.50; W, $159.95

Stereo
Power

A line-up of the

2 wny system 6V2"" wootec. HFS-10. best buys in stereo
$29.95 * 2-way system 8 wooler

Kit Wired
70W HEB7A:$74.95 $114.95 i $39.95; W. $59.95, Incl, Metal Cover R S 1i.fi, tape record-
uoofer HF?‘

12-Watt Mono Amp. HF-12A

100W HFB89A:$99.50 $139.50 FM Tuner HF-90A K. $44.95°; W. $69.95°

K. $59.95; W, $39.95

ers, test equip-
BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS ment, CB & ham

: gear.You can save

Dual Conversion CB Yrans- up to 509% by

S ey (it $119.95; building them

Hand held

e 5 _(r:itizens‘ Ban:';!740 yourseif, or buy

ransceiver -
CB Trans- ° incl. Gulton them LF e ToN
ceivers 4 : rechargeable . wired and still
;r;);\gl;lt 50=0| battery & charger. [ have the best val-

99t iy i b T

Wired " 60W CW Transmitter 2723 LI ues available.

$109.95 7 Kit $59.95 Wired $89.95

BEST BUYS IN TEST EQUIPMENT

)%

Peak-To-Peak i
VIVM 2232 A
& Uni-Probe® DC—5 MC ) ar
o A ki
. i J 1

Wired $49.95 Pl Wired $120.50 1@ 3 9%
VIVM #222 3” Scope #430. General Purpose 5” Scope #427

Kit $27.95 Wired $42.95 Kit $65.95; Wired $99.95 Kit $69.95 Wired $109.95
gynamlf '

onductance G—_-—,-w
Tube & 2. 3 R <o
Transistor Rf Signal s
Tester. Genzerator s =

667 Kit %324 po mc.
179_95; Kit $28.95 TLECTRONIC NSTRUM““ co.
Wired Wired $39.95 5 .@ Q 95, i 0“- ‘s Avenue, Flushing, & El 3
$129.95. . 30,600 ohms /vrt | 1301 3 :

Tube Tester #628 §565. Kit $24.95; gend 1964 Catalog-

Kit $44.95; Wired $59.95 Wired $29.95 i O
Extra Low ‘ -----
Ripple 6- &

Battery.
Eliminator
& Charger,
fad 4595 s &
.95; weep

Wired $54.95 Post injec- Zone......State: CRET.
#1050. Kit $29.95; Wired $38.95; tion Marker ’ Deluxe Multi-Signal ‘ : .{he West Inc
1060 for transistor equip. Generator #36 Tracer $#147-A Aau 5% in

it $39.95; Wired $49.95 ¥Yit $89.95; ered $139.95 Kit $29.95; Wired $44. 95‘____.

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
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ILLUSTRATED

MARCH 1964

electronic wonders at the

WORLD’S FAIR

By Ken Gilmore

NGINEERS, construction crews, even computers are work-
ing round the clock these days on Long Island, and with =
good reason. Their goal: to make certain that the 1964 New : = _
York World’s Fair will be ready for opening-day crowds, come " BTy
April 22. Displays at this mammoth exhibition will cover just
about every area of human activity . . . from art to zoology,
geology to space travel, fashion to fusion. But the field of
electronics will be responsible for some of the most spectacular
exhibits at the show.

Unless you have three weeks to spend (about the minimum
it would take to see everything), you’ll have to select the ex-
hibits you most want to see, then work in as many as pos-
sible. But this will be a tough job for the visitor
interested in electronics. For almost every
display will involve electronics in
some way, if only in hidden con-
trol circuits. Even more ex-
citing is the fact that many
of the fair’s most fascinat-
ing exhibits will be built
entirely around elec-
tronic equipment

L i

Here are the
shows EI nomi-
nates for inclu-
sion on_every .
electronics - én-
thusiast’s must-
see list. Obwi-
ously,: no listirié,f‘w-v‘
can be complete;
space just won't
allow it. But the
exhibits we're
about to describe
deserve to rank
high on most any
visitor’s agenda.

March, 1964
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Electronic Genii. How do computers work? How can they help
in traffic control, language translation, space guidance, information
retrieval? International Business Machines’s information machine
—a display-packed, slightly squashed sphere some 90 ft. in height—
will attempt to answer these questions.

To see the performance, take your seat on the
People Wall. You and the other spectators are
whisked upward hydraulically into an ovoid for
the show. Pictures flashing on nine screens, music,
narration, tricky lighting effects and other special
techniques tell you the story of computers in the
: — modern world.

IBM To dig deeper into the subject, go into the Pentagon Theaters—
a series of smaller exhibits. There, a cast of mechanical, puppet-
like actors demonstrate why high-speed computation is important,
how computer logic works, how computer circuits are miniaturized,
how information-handling systems are put together. Next, stroll
into Computer Court where you’ll witness a large-scale IBM com-
puter in actual operation, demonstrating how it solves complex

problems in today’s complex world.

Sorcerer’s Progress. Step on a moving ramp at
the entrance to the General Electric building and
travel up to the second floor. There, take a seat
and move automatically through a series of six
theaters in which several short dramas show how
electricity has affected the lives of Americans over
the years.

If something about the actors doesn’t seem quite
General Electric  right, don’t be alarmed. They’re really not people. Instead, they

are complex, electronically controlled robots. Walt Disney, whose

company built them, calls the robots Audio-Animatronic figures.

Though they move and talk much as people do, these robots can

go from ten in the morning to midnight without so much as a coffee

break. Their transistorized interiors include a tape programmer—

the same kind used to generate electrical signals and put the Minute-

man missile through its paces—and pneumatic
muscles controlled by the tape.

These pre-programmed people move so naturally
they appear to be real. Electrical signals from the
tape programmer turn hydraulic valves on and off
to shoot compressed air through plastic tubes to
the artificial muscles. The recorded voice track is
on the same tape, so that movements—jaw move-
ments in speech, for example—are synchronized

ilzcl;'lift Boyes precisely with the sounds.

On the next floor, your moving ramp lets you off in a huge, domed
room 200 ft. in diameter. A deafening thunder storm is in progress

30 Electronics Illustrated

wwWw americanradiohistorv com


www.americanradiohistory.com

as you arrive. Hidden projectors throw realistic bolts of lightning
across the dome, which appears to be the sky. The scene gradually
changes and the seething surface of the sun appears. Then a com-
plex show with pictures, narration and music explains where the
almost unlimited energy of the sun and stars comes from and
how man is attempting to tap this same source via thermonuclear
fusion. But this exhibition is dwarfed by what is to come.

When the display is over, you descend to the ground floor for
what may be the most spectacular exhibit in the entire fair. You
watch actual fusion take place and see this awesome new source
of power tapped to create electricity. The exhibit is not a simulated
reaction but real controlled
fusion, demonstrated to the
public for the first time.

Lights Fantastic. Uncle Ben
—a talking, animated, elec-
tronically controlled robot that
looks strangely like a cross
between a light bulb and Ben-
jamin Franklin—is your guide
through The Brightest Show
on Earth, the exhibit of the
Electric Power & Light Companies. Carried slowly around a cir-
cular display area on a moving ring, you learn how the complex
network of power systems across the country operates, how various
distribution nets are tied together into a complex grid. Separate
displays show the latest research in the field and coming advances
in electric power generation
and distribution.

One of the most impressive
parts of the exhibit (and of the
whole fair) will be the Tower
of Light. This obelisk of il-
lumination will rise from the
tip of the dramatic pavilion
and soar into the night sky.
Creating this brilliant bolt of
light will be the greatest con-
centration of display lighting ever assembled anywhere in the world,
a 12-billion-candlepower barrage of beams.

The luminous shaft will be comprised of twelve 1-billion-candle-
power searchlights, each one chewing up more than 6 kw. To-
gether, they’ll produce as much light as 340,000 automobile head-
lights or 50 fully illuminated Yankee Stadiums. Engineers hesitate
to predict how far away the beam will be visible on a clear night,
but one source estimates that it may be seen from Washington.

Chromatic Magic. Want to see yourself on color TV? Stroll
into the RCA TV Communications Center and you'll be flashed

RCA

*‘:

Bell Telephone

March, 1964
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on the screen in living color. You’ll also see a typical color TV
station in full operation.

RCA will transmit color programs continuously to some 200 color
receivers spotted around the grounds during the entire run of the
fair. As you stroll about, you’ll see films showing how some of
the more interesting exhibits and pavilions were built. Other
shows will feature interesting guests, unusual facts about the fair
and many other features.

While at the Center, you can watch full-scale rehearsals and
live shows in progress and learn how camera crews, technicians
and directors put the show together. You’ll watch the entire pro-
duction live and, at the same time, you’ll observe monitors to see
what each camera picks up. Finally, you’ll find out how the direc-
tor weaves various shots and sequences together into a smooth-
flowing show:.

Sound Enhancement. At the Bell Telephone exhibit, you’ll take
a seat in a large, comfortable, wired-for-
sound chair. Your mobile seat glides
effortlessly through a door and gives you
a front-row view of the first of a series
of stages. Speakers built into the chair
whisper to you, describing how man
through the ages has improved his means
of communicating from smoke signals
and drums through today’s complex
radio networks and space communica-
tions techniques.

At the end of the ride you pass through
the “acoustical lock”—a kind of anechoie
chamber—and have an opportunity to
experience absolute silence. If this is
something new to you, chances are you’ll
find it an eerie experience. You’ll hear
your own breathing, your beating heart
and the sound of blood rushing through your veins—all loud and
clear. Time and the world will all but stand still.

Then you move on to a series of exhibits again centered around
communication. Mr. Bell’s early experiments with voice transmis-
sion; methods that various insects, birds and animals use to com-
municate; solid-state developments; telephone manufacturing, and
many other exhibits are on display. You also get a glimpse of
advanced systems and techniques Bell scientists think we may use
to communicate in the future.

Encapsulated Time. Though the main purpose of the fair is to tune
us in on the future, at least one exhibit is intended to tell the future
about us. During the 1939 World’s Fair, you may remember, West-
inghouse buried a time capsule. This cylinder contains several
hundred items which tell of our culture, [Continued on page 118]

Westinghouse

Electronics Illustrated


www.americanradiohistory.com

MAGHINES THAT LISIEN

By J. K. Locke

CENE 1: a laboratory in Princeton,

New Jersey. A scientist speaks into

a microphone; a typewriter clatters to

life and transforms his speech into
written words—automatically.

Scene 2: another laboratory, this one
in San Jose, California. A researcher
says aloud: “One, three, five—add.” An
adding machine, attached to a small box,
grinds its gears contentedly for a mo-
ment, then prints out a single digit: 9.

Scene 3: still another laboratory, this
time near Great Neck, New York. In it,
a research team is teaching an array of
light bulbs, photographic plates, glass
fibers and photocells to hear and under-
stand the spoken word.

NOT SILENCE | SILENCE

What have these three scenes in com-
mon? Just this: they are but a few of
the dozens of attempts around the world
to build electronic machines that under-
stand what people say. Activities in the
field are feverish, since the potential re-
wards are great. Some of the more ob-
vious uses for such devices:

® Checkout clerks at your super-
market would read prices into the cash
register rather than punch buttons. Such
registers would be more accurate, and
you wouldn’t have to wait as long.

® Postal clerks could save time and
money routing packages and letters by
vocal commands.

® Your telephone dialing would be

One machine recoq-
nizes human speech
by means of a de-

[ voiceo o oeFmeTE funvorceo |
L

cision tree. Declsions
are passed along to
coded numbers at
machine’s output. A

{ sToe] ot DEFMITE [ FRICATIVE |
&

computer then com-
pares numbers with

codes in its memory,

[ts).(2)[woT DEFwuTE [ OTHER FRICATIVE |

[ (s, (2)] wot oeFmuTE JoTHER FRICATIVE |

eventually finds the

hh 08 O

March, 1964

proper match and
00|

[16] identifies the word.
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MAGHINES
THAT LISEEN

faster and more error-free if you simply
spoke numbers into the receiver rather
than dialing them.

® Businessmen could talk directly into
a voice-operated typewriter. Their
finished letters would pop out as fast as
they could dictate.

Other uses might be even more spec-
tacular:

® Airline and military pilots today
and space ship commanders tomorrow
could bark orders, switch radio channels
and operate complex navigational and
operational gear by voice, upping both
efficiency and accuracy.

® Military commanders could control
tanks, trucks and missiles by talking to
them.

¢ Computer programming—now a
slow, expensive process—would be both
cheaper and faster if operators simply
could tell computers what to do, in-
stead of laboriously punching out in-
structions on cards or coding them on
magnetic tape.

Shoebox, an experi-
mental machine devel
oped by IBM, does arith-
metic on voice com-
mand. It recognizes 10
digits in all, as well as
six control words such
as plus, minus and total.
Secret of operation lies
in fact that each word
in Shoebox’s vocabu-
lary differs from all
others in its peculiar
combination of frequen-
cies and amplitudes. By
analyzing these wave-
forms, Shoebox deter-
mines identity of word.

34

® Ultimately, perhaps, when language
translators now being developed are
perfected, completely automatic trans-
lation from one spoken tongue to an-
other will become a reality. You’ll speak
into a machine in English, and your
words would come out in French, Ger-
man or Swabhili, depending on the set-
ting of the machine. And words spoken
to you in foreign tongues would come
out in precise English.

But if the usefulness of speech recog-
nition equipment is great, so are the
problems in building it. Human speech
is complicated. We don’t have one sound
for one letter, or even for one combina-
tion of letters. Instead, we translate
words and letters into a series of groans,
snorts, grunts, clicks and gurgles. We
pronounce some letters a half dozen
ways or more, skip some and add others
which aren’t there at all.

Some speech scientists, therefore,
throw out the alphabet altogether when
they begin working on recognition sys-
tems. They turn to phonemes, the small-
est bits of sound into which language
can be broken. English contains about
40 phonemes; till and kill, for example,
are identical except for one phoneme. T
and K also happen to be letters, but
other phonemes are not—the ee in

[Continued on page 38]
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Cast your ballot for a successful future!

236 1.C.S. COURSES

I.C.S. is the oldest and largest cor-

L]
ACCOUNTING

Federal Tax

Business Correspondence

Business Law

Business Management &
Marketing o

Electronic Drafting

Introductory Mechanical
Drafting

Mechanical Drafting

General A
Junior A

+

Practical Accounting

Public Accounting
ARCHITECTURE
AND BUILDING
Architectural Drawing &

Building Ir-speclur

Building

Canadian Business
Management

Condensed Business
Practice

Industrial Psychology

Managing a Small Store

Marketing

Modern Executive
Management

Office Management

ngnmmlng for Digita$

Carpcnlu-Bmlder

Prognmmmg the 1BM 1401

House PIanmng & nterior
Design

Mason

Painting Contraciol

Reading Arch. Bluaprinh

Revle\v m Arch. Design &

Prac
anew ol Mech. Systems
in Buildings

ART
Amateur Artist
Commercial Ast
Commercial Cartooning
llfustrating
Interior Decorating
Show Card & Sign Prod.
Show Card Writing
Sign Painting & Designing
Sketching & Painting
Painting for Pleasure
AUTOMOTIVE
Automatic Transmission
Sperna list

Purchasmz Agent

Retail Business
Management

Statistics and Finance

Systems and Procedures
Analysis

CHEMICAL

Analytical Chemistry

Chermical Engineering

Chemical Engineering Unit
Operations

Chemical Laboratory Tech.

Chemical Process Control
Technician

Chemical Process Cperator

Elements of Nuclear Energy

General Chemistry

tnstrumental Laboratory
Analysis

civiL

ENGINEERING

Civil Engineering

struchon Engineering

& thnnhmx Pr e
Automobile Electrical Tech. R,‘,“;?m&’y.i:’;"ml
Automobile Engine Tune-Up Blueprints
Automobile Technician Reading Structural
Automotive Mechanic Blueprints

Diesel-Gas Motor Vehicle
Engines

AVIATION

Aircraft & Powerplant
Mechanic

Introduc| Aero-Engi-
neering o.dmology

BUSINESS

Advertising

Basic Inventory Coﬂtrol

Business Administrat

Clip coupon here—and take your first big step to real success! L€.S., Scranton, Penna. 18515

Sanitary Engineering
Sewage Plant Operator
Structural Engineefing
Surveying and mHg
Water Works Opera
DRAFTING
Aircraft Drafting
Architectural Dratting
Electrical Drafting
Electrical Engineering
Drafting

P Vessel and Tank
Print Reading

respondence school. 236 courses.
Business, industrial, engineering,
academic, high school. One for
you. Direct, job-related. Bedrock
facts and theory plus practical

German

ttalian

Spanish
LEADERSHIP
Basic Supervision

application. Complete lesson and
answer service. No skimping. Di-
ploma to graduates.

Send for the 3 free booklets of-
fered here and find out how L.C.S.
can be your road to success.

Refrigeration & Air
Conditioning

Steam Fitting

PULP AND PAPER

Paper Machine Operator

Dyeing & Finishing

Loom Fixing

Spinning

Textile Designing

Textile Engineering
Technoiog:

Textile Mill Supervisor

Warping and Weaving

Wool Manufacturing

TRAFFIC

Motor Tratfic Management

Raitway Rate Clerk

Traffic' Management

TV-RADIO-

EL ECT HONICS

Techn'T'gy

E
Electronic Fundamonhls
(Programed)
Electronic Fundamentais
with Electr. Equip. Tr'n’g
Elnclromc instrumentation
Sarvo Fundamentais
Elactronic Principles for
Automation
Electronics and Applied
Cafeulus
Electronics Technician
First Class Radiotelephone
License
Fundamentats of Electronic
mputers
General Electronics
General Electronics with
Electronic Equip. Tr'n'g
Hi-ﬁ Stereo and Sound
lems Sefvicing
|ndusmal Electronics
industrial Electronics
Engineering
Industrial Electronics
Engineering Technician
Practical Radio-TV Eng'r'g
Practical Telephony

Paper Making
Sheet Metal Layout tor :::g::‘, gzrnma;mn Pulp Making

Air Conditiening Personnet-Labor Relations | Pulp & Paper Engineering
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feed, the sh in short or the th in thin.

Fine. Let’s build a phoneme spotter.
Only problem is how?

Paul N. Scholtz and Raimo Bakis, two
scientists at the IBM Research Center
in Yorktown Heights, N. Y., tried one
approach. They had 50 subjects read
words into a tape recorder, then fed the
tapes to a bank of 40 bandpass filters
to determine how much acoustic energy
the sounds contained in various fre-
quency ranges.

They found that the hissing “s”
phoneme, for example, is composed
mostly of high frequencies, whether
spoken by a high-pitched voice or a low
one. The “0” phoneme (as in home),
on the other hand, is comprised chiefly
of low frequencies.

The output of the filter bank is applied
to what engineers call a “decision tree”
(see illustration on page 33). At each
point, the tree makes a decision and
sends the output to one of two branches,
depending on the amount of high- and
low-frequency power it detects at that
point.

While this system shows promise, it
has limitations, too. Main one: speakers
must pause between words—unnatural
in regular speech——or the machine can’t
tell where one word stops and the other
starts. Second, the machine was de-

signed to recognize only the ten words:

“zero,” “one,” “two” and so on, through
13

nine.” A similar system could be de-
signed to identify more words, but it
would be far more complex and less
[Continued on page 103]

accurate.

Sperry Gyroscope’s Scepiron can listen to. under-
stand and react to human commands. Mask
which programs machine is interchangeable, so
device can be made to recogmize most any word.

Phonetic typewriter de-
veloped by RCA’s Dr.
Harry F. Olson identi-
fies words by breaking
sounds into component
frequency bands, then
determining the dura-
tion of the sounds in
each band. Though its
vocabulary is limited to
100 syllables, this ex-
perimental machine is
capable of typing words
spoken into the micro-
phone. System functions
much like ¢ human ear
and brain in analyzing
the sounds that it hears.

Electronics Illustrated
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POCKET SUPERHET

By Vernon Simms

EXT TIME your CE club gives a

picnic you can be the real major-
domo of the affair. How? First thing to
do is give every member of the social
activities committee an ZI fixed-tuned
CB pocket-superhet receiver.

Then perch yourself atop a ladder
and transmit directions with your 5-
watt rig about where to park the cars
and how and where to distribute the
beer and sandwiches. Since each re-
ceiver is tuned to the one channel you're
on, everyone will know what to do and
what’s going on elsewhere. There won’t
be any lost motion or time.

A really hot, one-channel, crystal-
controlled, five-

and anyone within miles who carries
one tuned to your channel will receive
your messages or orders.
Construction. The heart of the re-
ceiver is a ready-made printed-circuit
board that is available from Lafayette
Radio. We’ve cut away a piece of the
board and designed and laid out a cir-
cuit to fit on the remaining portion.
Since our layout must be followed
carefully, we've set up & special as-
sembly procedure by assigning numbers
(see the Parts List) to all holes. The
photo on page 3 of this article is of the
etched-foil side of the board. All parts
except R12 and C14 are installed on the
other side of the

transistor job, the
pocket superhet is

board. You’ll have
to keep turning

way up there in
terms of size
versus sensitivity.
It costs about $15
and there’s noth-
ing like it avail-
able commercially.
In addition to fun-
type activities,
such as described
above, of course,
the little rig has
many possible
serious applica-
tions because it's
highly dependable

March. 1964

SPECIAL CB SECTION

it was only five short years ago that the
FCC quietly created a service that was to
prove one of the biggest boons in the his-
tory of radio. Its growth has been nothing
short of phenomenal. For the Class-D
Citizens Radio Service provides low-cost,
speedy communications to citizens in
every walk of life. Today, new equipment
and new techniques promise to make the
service more valuable than ever. To heip
make it so, El herewith presents a Special
Section devoted to CB Radio. We hope
that you will find it interesting and useful.

www americanradiohistorv. com

the board over but
after you've in-
stalled a few parts,
this won’t be a
problem. All com-
ponents are in-
stalled by refer-
ring to the Parts
List, which in-
cludes an extra
column with each
part’s hole num-
ber.

Large compo-
nents, such as an-
tenna transformer
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T1, oscillator transformer T2, and IF
transformers T3, T4 and T5 must be in-
stalled first. Their positions are easy to
determine. Though the hole numbers
don’t indicate which way the trans-
formers are mounted, you’ll see that
they can be installed in only one way.

The transistors are next. Watch your-
self here to be sure you get the leads in
the right holes. Take a look at the Parts
List for transistor Q3. The hole numbers
are followed by the letters E, B, and C.
This means that the emitter lead goes in
hole 113, the collector lead goes in hole
110 and the base lead goes in hole
117. The leads for the electrolytic ca-
pacitors have been identified in the same
way.

After installing the transformers and
transistors, go back to R1 and work your
way down the Parts List. In order to get
the resistor leads in closely-spaced
holes, bend one lead back against the
resistor’s body and mount the resistor
upright on the board.

And it’s a good idea not to solder any
leads until you're sure all are in the
right holes and there is enough space
for nearby parts. At any point where
there’s a chance of the leads touching,
cover them with spaghetti.

Our model was built with ¥%-watt re-
sistors. Your receiver will be much
easier to put together if you use 1/10-
watt resistors. They cost a few cents
more but will reduce crowding. And
their smaller-diameter leads will slip
through the holes easier.

The volume control is fastened in
place by the mounting screws that are
supplied with it. One lead of R16, a re-
sistor which lies flat against the board,
is soldered directly to the volume-con-
trol mounting screw head at hole 10.

When you solder the center lug on the
volume control to hole 25, be sure it
clears the strip of ground foil that runs
along the edge of the cutout at the top

No corners were cut in superhet's design. You've
got a full circuit that includes two IF's, a di-
ode detector and a stage of audio. Numbers in
gray correspond to circult-board hole numbers.
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s T s 65 66 I
7 n 5 I
T 4] l
7
BT g 2 I Left side of printed-
:§ o ® x 4 2 ' circuit board is shown
o) n 6 I here approximately
84 o 88 62 B, 5 3 twice actual size, -with
89 25 22 7 M o I foil side facing you.
90 9 o | Orient the board by
93 94 e 6t 2423 2 mecans of the notch in
95 e 9 s 20 49 | the lower left comer.
" 27 28 » Best way to cut off right
o % w00 % 32 I side is with a fine-
102 4104105 P s 29 ' tooth hacksaw blade or
j | Before
106 «— CUT OFF a jeweler's saw.
e w2 e a8 I 'BOARD installing any parts.
" "w om 3 AT LINE clean foll with steel
08 | wool. Because of lim-
e 09 26 7 - ited space between loil
125 57 I strips, use a small-tip
e 124 130 3 54 iron. apply heat spar-
123 129 - l ingly and make sure
mf22 128 e & there are no cold-sol-
131 » .14 | der joints or shoris.
iral 3 80 52
20 14 136 49 3% 38 39 l
135
48 35 I
45 44 43 41 40
4T 46 4z 137 |
PARTS LIST AND LOCATION CHART
All resistors are /10 watt. All capacitors are 50-volt ceramic disc unless otherwise
indicated. Lafaystte part numbers appear where substitution cannot be made.
Part No. Hole Nos. Part No. Hole Nos.
RI—1,000 ohms 48,51 Q2—2NNT? 16{E),18(C),20(B)
R2—48,000 ohms 56,127 Q3—2NI1524 IIO(C),II3SE),II7(B)
R3—3,300 ohms 54,57 Q4—2NI1524 85(C).91(B) 88(E)
R4—150,000 ohms §9,32 Q5—2N406 36(E),38(8),39(C)
R5—10,000 ohms 12,21 Ti—Antenna transformer
R6—1,000 ohms 7,15 {HP-68) 43,44 45,50 52
R7—100,000 ohms 118,124 T2—Oscillator
R8—1,000 ohms 111,107 transformer (HP-68) 24,29,59.6¢
R9—4,800 ohms 89,20 T3—IF transformer
R10—546,000 ohms 94,76 (MS-776) 121,122,123,128,131,133,134
RI1—],000 ohms 83,36 T4—IF transformer
R12—$,800 ohms 66,120 {MS-777) 92,95,98,99,103,104,105
R13-—470 ohms 65,59 T5—IF transformer
R14—5,000-ohm 25 (center Jug) {MS-778) 71,74,75,76,77,78,79
potentiometer {YC-62) 62 (left lug) DI—IN&0 diode 68 (band), 70
R15-—-220,000 ohms 33,37 B1-9.8-Y mercury bat-
R16—330 ohms 1,13 {vol. control tery {Mallory TR-177) 1 (+), 33 (—)
screwhead) PH—3,000 ohm earphone
Ci—10 mmf 42 %6 {AR-50) 33,39
C2—.01 mf 47 49 SI—On RI4 10,63
C3—.01 mf 6,14 XTAL-—CB receive crystal
C4—20 mmf 23,27 (channel freq.minus455 ke) 34,35 (enlarge holes)
C5—.005 mf 58,50 Jumpers 129 to 125
Cé—.05 mf 118,120 114 to 10)
C1—.05 mf 10,112 80 to 97
C8—.05 mf 93,102 65 to lug | (right), on RI4
C9—.05 mf 82 .87 36 to 4l (foil side)
Cl10—10 mf, 6 V 9t0 34
electrolytic 10¢ (), 119 (=) 8 to 17
Ctl—.01 mf 61,73 28 to 30
C12—.01 mf . 2] to 35
Cl3-—4 mf, 6 V Ant.—24 inches 46

electrolytic
C14—.005 mf
Q1—A01 (Phiico and

Lafayette No.)

25 (+), 40 (—)
3339

132(C),53(E),55(B)

enameled wire

Misc.—Printed circuit
board (HP-73), plastic
case {MS-158)

March, 1964
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POCKET SUPERHET

Circuit board before being cut. IF's, oscillator
and antenna transformers are mounted at the left.

of the printed circuit board.

The wires from the battery’s termi-
nals should be soldered in holes 1(+)
and 33(—). Watch the heat when
soldering to the battery or you’ll dam-
age its cells.

The jumper leads are short lengths of
insulated wire connected between the
holes indicated in the Parts List.

Alignment. You can align the re-
ceiver by ear or with a VTVM. But
either way you’ll have to have a signal
source, such as your CB transceiver or
an accurately calibrated signal gene-
rator. Set the signal source to the
channel (or frequency) the receiver is
to monitor.

First step is to get the oscillator going.
Feed a strong signal (do mot connect
the receiver’s antenna to the transceiver
or signal generator output) to the re-
ceiver and turn the slug of T2 until you
hear the signal in the earphone. Turn
the power switch on and off several
times to make sure the signal comes
through every time. If it doesn’t, a re-
adjustment of T2’s slug should do the
trick.

Next, reduce the strength of the signal
by moving the transceiver away from
the receiver. Adjust the slugs of T1, T3,
T4 and TS5 for loudest signal and re-peak
them all. Then make another round of
adjustments to T1, T3, T4 and T5 with an
even weaker signal.

a2

Completed receiver and plastic case. There'll be
less crowding if you use 1/10-watt resistors.

A VTVM will enable you to do a
better job. Set the meter to its lowest
DC range and connect the positive lead
to the battery’s positive terminal and
the negative end to capacitor C10 (hole
119). Again, feed a signal to the re-
ceiver and touch up the slugs of T1, T3,
T4 and T5 for minimum indication on
the meter.

If the receiver oscillates (loud rush-
ing or whistling sound) this can be
remedied by increasing the value of re-
sistor R16. The 330-ohm resistor we’ve
used should result in stable operation.
However, the value may have to be in-
creased to 1,000 ohms to compensate for
differences in transistor gain.

The plastic box specified in the Parts
List will house the receiver and battery,
though at first you may not think so.
Slip the receiver into the box to de-
termine the places that must be cut out
for the volume control and its set screw.
Start the holes with the soldering iron,
then file them to shape.

Drill two small holes at the top of the
receiver for the earphone and antenna
leads. Don’t make the mistake of solder-
ing the phone lead to the board before
installing the receiver in the box. Pull
the phone lead through the cabinet be-
fore soldering it to the board. When the
receiver is in place there will be just
enough room for the battery of the size

we’ve specified.-§-

Electronics Illustrated

www . americanradiohistorv.com


www.americanradiohistory.com

By Len Buckwalter, KBA4480

The S-meter on your transceiver will indi-
cate a null when the flat side of the loop
antenna and the pointer are aimed directly
at the source of a distant CB ‘ransmission.

distressed mariner many miles
from shore or in the middle of a
pea soup fog blesses the "B rig on his
boat when he calls for assistance. But
a CB operator on land or another boat
may not be able to offer much help
since he can’t always tell readily or
exactly which direction the signal is
coming from. For you to be of real as-
sistance to water-borne CBers, a direc-
tional loop antenna is a must.
Designed for mobile use, our direc-
tion finder will zero in on a signal with
pin-point accuracy. The Finder can

also be used to locate a transmitter-

March, 1964

that’s been causing disturbing TVI.

Construction. Start by building the
one-transistor RF amplifier on a piece of
1% x5-inch perforated board, positioning
the parts exactly as shown in the pic-
torial and photo. Before mounting
trimmer capacitors C2 and C5, bend
their connecting lugs upward and en-
large three adjacent holes in the perfo-
rated board for the mounting tabs and
adjusting screw. C2 and C5 are held in
place by bending their tabs flat under-
neath the board.

L2 and L3 are wound on l-watt re-
sistors rated at 1 megohm or higher.

43
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Start with L2 by scraping clean the end
of a length of No. 24 enameled wire and
soldering it to the resistor lead. Wind
five turns, bring out a half-inch loop and
twist it. Wind 18 more turns, scrape the
enamel from the end of the wire and
solder it to the other resistor lead. The
loop is the point to which C3 and the
center lead of the coax from the loop
(pickup coax) are to be soldered.

L3 has the same number of turns
(23) as L2 but it has no loop. After L3
is installed, scrape the enamel from a
spot on the fifth and sixth turns (from
the ground end) and solder to this point
the center lead of the coax that goes to
the CB transceiver (feed coax). Q1’s
leads are soldered directly into the cir-
cuit, so take care not to apply too much
heat to them. Cut short the lead between
Q1’s base (B) lead and collector (C)
lead. Now install all other components.

The Finder’s handle is a one-foot
length of 1Y OD aluminum TV antenna
mast. Cut a notch for S1 at the bottom
as shown in the pictorial and mount a
cable clamp for the feed coax. Remove
3 inches of insulation-from the feed coax
so its shield will make good contact with
the lug on the circuit board and handle
cable clamp. For the loop, cut two slots
%-inch deep by l%-inch wide opposite
each other in the top of the handle. For
the pickup coax, cut a deeper slot.

Make the 9-inch-diameter loop from a
30-inch length of 3g-inch OD copper
tubing (you can get this at a plumber’s
supply house). Remove a 1-inch section
in the top, insert C1’s mounting lugs in
the open ends, crimp the ends of the
tubing and apply solder. Position the
loop in the notches in the top and drill a
#6 hole through the handle and loop
for a 1%-inch long #6 machine screw.
Remove the loop and solder the shield of
the 11-inch pickup coax to the bottom of
it. Then, solder the center coax lead

Heavy wire at left of board is ground buss. Run
it through top of C2, wrap it around battery and
solder it to case. Shields of both pieces of
coax also must be soldered to this ground buss.

44
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PERFORATE

9" DIAMETER
LOOP

1-174"0.0. X 12"
ALUMINUM
TV MAST

(SEE TEXT)
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PLI
TO CB )
TRANSCEIVER

When flat surface of L1 (tuned by Cl) faces sta-
tion. signal is equal at its sides and S-meter
nulls, Q1 amplifies the signal when L1 is turned.

(3% inches long) to a home-brew slider.
Now connect the shield on other end of
the pickup coax to ground (junction of
C2 and L.2) and the center lead to the
tap on L2.

Insert the feed coax first, sliding the
entire assembly into the nandle (it does
not matter if the pickup coax shield on
the loop touches the handle) and then
mount the loop. Insert the pointer and
fasten the feed-coax shield to the bottom
of the handle with a cable clamp.

Tune-Up. Connect the feed coax to a
CB transceiver that has an S-meter.
Having connected a dummy load (#47
pilot lamp) to the output of another CB
transceiver (tuned to the same channel)
to reduce its output power, set this
transceiver to transmit. Move a distance
away and adjust C1, C2 and C5 with a
non-metallic alignment tool for a peak
indication on the S-meter. Move the

LOOP LS ~

-
C

Lo
Lr\POINTER

(8)

To find correct null, locate yourself on map at
A, find null and draw line parallel to pointer.
Drive to B and repeat. Signal's at intersection.

slider up and down on the loop to fur-
ther peak the S-meter. There will be
interaction between these adjustments
so repeat them several times.

One or more adjustments may not pro-
duce peak indication. That is, tightening
the screw on C1 all the way may make
the meter needle rise but not fall. If this

[Continued on page 118}

PARTS LIST

R§—470-ohm, !/3-watt resistor

R2—33,000-ochm, !/z-watt resistor

CHC2,C5—3-30 mmf trimmer capacitor {Aitied
13 L 511 or equiv.)

C3—100 mmf, 50 ¥ or higher ceramic disc capacitor

Ca4—.01 mf, 50 V or higher ceramic disc capacitor

Q@1—2NI178 transistor {(RCA}

Bl—I!z-volt battary (Burgess NE ot equiv.)

Li—9-inch diameter loop (see text)

12,L3—23 turns No. 24 enameled wire (see text)

S$1—SPST switch

PLI—Plug to match antenna jack on CB rig

Misc.—Perforated phenolic board, soider lugs,
cable clamp, 8 feet RG58/U coax.

Leads (left) from switch go uader board. One connects to Rl (near Ql). other connects to Bl (4).

March, 1964
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Class A is the FCC's official &esigna‘l‘ion for that Citizens Band way

EVER ASK yourself what’s happen-
ing on that other Citizens Band—
the one way up around 460 mc? That
one’s the Class-A band, as you no doubt
know. It’s way off from what we usually
think of as CB frequencies, though it
does have a trifle in common with the
Class-D band (the one we usually mean
when we mention CB).

Well, there’s a lot going on up at 460,
especially in the big cities. But trans-
missions up there are so short and sweet
you could monitor half a day and hear
little. Class-A stations are on, then off,
so quickly they make a three-minute
phone call seem longer than a bicycle
ride from San Francisco to New York.

The Facts. Nestled between VHF TV
channel 13 and UHF channel 14, the
Class-A band extends from 462.55 to
466.45 mc and is comprised of 48 chan-
nels. But hold on—though a 48-channel
Citizens Band may sound like a bo-
nanza for a CB channel-hopper, fact is
that a Class-A station is assigned to only
one of those chanhels. And it is there
and only there that the Class-A CBer
must conduct all communications.

It’s not so much the number of chan-
nels but the equipment involved that
places Class-A CBers in the elite cate-
gory. Most Class-D operators feel their
$60 to $250 investment in a transceiver
is a major one. But Class-A CBers will
do well to get off with a $600 rig. Matter
of fact, they’re likely to spend $1,200.

Class-A stations may run as much as
60 watts input with either amplitude or
frequency modulation. And Class-A sta-
tions have more than a power bonus
over Class-D stations. The Class-A in-
stallations aren’t bound by the 20-ft.
limitation on antenna height, either.

46

But Class-A CBers have little chance
for homebrew equipment. Each and
every piece of Class-A gear placed on
the market must bear the hard-to-get
“FCC Type Approval Seal.” In order to
obtain this seal, the manufacturer must
send a prototype unit to the FCC labs in
Washington. There it is subjected to any
number of tests, including one for fre-
quency tolerance.

This latter tést often proves the most
difficult of all. Reason: Class-A base sta-
tions must maintain stability within
0.001% of their assigned frequency.
Class-D stations, in contrast, can get by
if they hold frequency variations within
0.005%.

Equipment manufactured to meet this
standard and pass the FCC’s other
grueling tests must, of necessity, be de-
signed and constructed under the most
precise conditions. And it is partially
because of these factors that the cost of
the equipment is so high.

The Advantages. By now you prob-
ably are asking yourself, “Who needs
it?” The answer is that many individ-
uals and companies find that Class-A CB
offers distinct advantages over Class-D.

If you're familiar with Class D, you’ll
appreciate the fact that Class-A opera-
tion virtually assures the user of his own
“private” channel. One reason for this
is that there are far fewer stations on
460 than there are on 27 me. The other
reason is that there are more than twice
as many channels available.

When you apply for a Class-A license,
you can request a specific frequency.
And if you do some research and find
out which channels still are mostly un-
used in your locality, chances are the
FCC will approve your choice of fre-

Electronics Illustrated
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quency. This means there is little likeli-
hood you ever will have to wait for
someone to finish his five before you can
transmit your message. There aren’t
any CB hobbyists on Class A, anyway.

The Differences. It's true that the
FCC receives far fewer applications for
Class-A than for Class-D stations. But
a glance over the list of applicants re-
veals that they are surprisingly similar
to Class-D users. We noted several ex-
terminating companies, a few trucking
outfits, a contracting company, eight in-
dividuals and a rubbish removal con-
cern in a recent list. These stations

receive call signs much like those for
Class-D stations—the letter K followed
by two letters and four numbers.

Call letters do give Class-A stations
away, however, since all Class-A calls

March, 1964

MEGACYCLES

up around 460 mc. Here is the story on who is up there and why.

begin with KAA and KAB (Class-D
stations, in contrast, receive a different
prefix for each call area). In addition,
Class-A stations keep their call signs at
license renewal time.

To delineate a little more carefully
between the Class-A and the Class-D
CBer, you might describe a typical
Class-A CBer as “a CBer with a need
for more privacy than can be obtained
on Class D, and with enough money to
get what he needs.”

After all, the Class-A CBer has what
amounts to his own private communica-
tions system. And it has enough sock
to make a Class-D station look like a
6146 turned 6C4. No wonder the other
Citizens Band is called Class-A. Things
being what they are, it deserves to be!
—Edwin Frederick, 2W4580 —§-

Class-A equipment must
meet more stringent re-
quirements than that for
the Class-D band and.
therefore, is more ex-
rensive. Base station
{left} and mobile trans-
celver (inset below) are
typical of Class-A gear.
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By Alan B. Stewart

NOT LONG AGO, one of the boilers at a department store in Santa Cruz,
1 N Calif., exploded, creating what amounted to a disaster area. Among the
first on the scene were members of the Volunteer Emergency Communica-
tions Squad of the Santa Clara County Citizens Radio League. They pro-
vided vital communications until adequate fire and police services could be
established.

During a recent flood in Lubbock, Tex., members of the local CB club
gave emergency first aid to flood victims. They then topped this off by or-
ganizing a clothing drive to aid the families left homeless.

Last summer, members of the Lycoming CB Radio Club in Montoursville,
Pa., were called upon for three emergency blood donations. This was
accomplished easily via the club’s private blood bank.

As you can see, CB clubs are doing more than holding picnics and running
jamborees—some of them, that is. But how about your club? Is your club
ready to meet the needs of your community in a disaster or emergency? If
not, now is the time to make ready for rescue. Regardless of the nature of
the calamity, providing aid in times of emergency can be an interesting
club project. But much more important is the fact that it will furnish a

Electronics Illustrated
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a CB channel reserved for emergency communications,
though their cooperation can’t be expected unless the
channel is kept free from idle chatter. Unilorm and
helmet give CBer at right a quasi-official appearance
and help him stand out from crowd during rescue work.

worthwhile and necessary service to both your friends and neighbors.

You can make your club ready for rescue by placing one person in charge
of a committee of three or four club members. This is the Emergency
Corps, and the chairman is the Emergency Coordinator. The person picked
for the coordinator’s position should be a responsible and established mem-
ber of the community who can represent the club during the necessary
contacts with the police department, fire department and other govern-
mental agencies.

The next step is to line up members who are willing to participate in
the club’s emergency program. (Don’t expect each and every member to
want to take the calculated risks involved with this type of work; they
won’t.) The participants should supply the Emergency Corps with home
and business telephone numbers, details on the type of CB gear available
to them, information on any special skills they possess (first-aid training
and the like), details of their CB channel capabilities and, of course, their
call signs. Obviously, it’s wise to have licensed electricians, plumbers and
mechanics on tap at all times.

Emergency Communications. Set aside one channel for emergencies,
preferably one which is not in general use in your locality. Stress that
club members should avoid utilizing this channel for everyday communica-
tions. However, try to see- that all members can operate on the channel,
even though they aren’t involved directly in the emergency program. If
possible, have base stations monitor this channel on a round-the-clock basis.

‘Nobody can be expected to sit by a rig all day, though most members usually

will accept the responsibility of monitoring for two- or three-hour shifts.
Housewives or CB-equipped shops often can be counted on for daytime
monitoring duties. And night-time work (at least the wee hours from
11 P.M. to 7 A.M.) sometimes can be divided among members who are
night-owls or whose work keeps them on the night shift.

The best possible type of monitoring, of course, is a CB rig in the radio
dispatching room of local police or fire department. This will assure you
of a highly dependable 24-hour monitor, and such arrangements have been
made by a surprisingly large number of CB clubs. One problem which

www americanradiohistopnseom
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has come up in several instances is the
incessant chatter on many CB chan-

nels. Such hubbub has irritated some
police and fire departments after a few
weeks and the service was discontinued.
‘But therein lies one of the reasons why
it is most important to keep non-emer-
gency communications off the channel.

It must be remembered that no club
can boast of membership consisting of
100% of the local CB population.
Therefore, non-members will have to be
asked mnicely to avoid using the emer-
gency channel, although they have
every right to use the channel. Keep in
mind that you can’t force anyone off.

Being Prepared. One club, the Mo-
bile Radio Association of Bridgeport,
Conn., keeps ready for rescue by re-
quiring each member to carry the fol-
lowing emergency gear in his vehicle:
a first-aid kit, two flares, a flashlight, a
blanket and a fire extinguisher. All
members also have two red blinking
lights on the rear of their cars.

It’s interesting to note that the mem-
bers of the Mobile Radio Association
don’t sit back and wait for emergencies
to come to their attention. Instead, they
are on constant patrol on the Connecti-
cut Turnpike during blizzards. The
group has distinguished itself in many

50
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Mobile first-aid kits needn’t be obtru.
sive—the one pictured here has been
tucked inconspicuously beneath the dash-
board near the right car door. CB cail
sign posted in rear window of an Emer-
gency Corps vehicle facilitates recog-
nition by police and other authorities.

Instances, appearing on the scene of ac-
cidents and administering first aid long
before regular emergency vehicles were
notified and could reach the scene in the
heavy snow.

Another club—the Lubbock, Tex.,
CB Club mentioned earlier—goes even
further, furnishing distinctive white
coveralls and helmets to members per-
forming emergency duties.

Free Help. Training the Emergency
Corps of your club can be done at little
or no cost. The American Red Cross

[Continued on page 115]

A CB club can provide any number of services dur-
ing and after a disaster. Here, a member sorts
clothing for neighbors left homeless by a flood.
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Our complete tune-up laboratory fits into one small package!

HAT MORE could you want for

bench or field tune-ups than a com-
plete lab in one neat package? Answer:
nothing. And our 6-in-1 Service Set
gives you a multi-function instrument
that will permit you to do a full job
on any Citizens Band transceiver. It’s
the most versatile, easy-to-operate piece
ox CB test equipment that you'll find
anywhere. It’s a snap to operate and
will set you back only a few dollars.
Take a look at what’s in it and what it
can do:

® Crystal-controlled IF oscillator
(455 kc to 2 mce) for IF alignment.

® Crystal-controlled RF oscillator
(CB channels 1 to 23) for front-end
alignment.

® AF oscillator to modulate the IF
and RF oscillators, and for checking the
audio section of your transceiver.

® Third-overtone crystal checker.

® RF output meter for measuring the
relative output power of your transmit-
ter.

® VU meter for a visual indication
of the receiver output level during align-
ment.

Best of all, the IF and RF oscillators
don’t have to be calibrated or tuned.
And another big plus—the output level
of the IF, RF and AF oscillators is vari-

B8y Russ Cogan

able. There are no shared components
in the Service Set so you can eliminate
any circuit you don’t need.

Construction. A 3x5x7-inch Mini-
box will accommodate all parts with-
out crowding. The IF, RF and AF oscil-
lators are built as subassemblies on per-
forated phenolic boards; fiea clips are
used as tie points. Component values
are critical and you should not make
substitutions.

The Miller coil specified for 1.1 may
not be available at all parts distributors.
The printed-circuit equivalent (Miller
979) may be used instead, but it will
have to be cemented in place. A Miller
954 would be a better choice. If you can’t
get Miller coils, use a Meissner No. 19-
4551.

The IF and AF oscillators are built on
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CB SERVICE SET

-l‘ A
a 2%x4%-inch piece of perforated
board, a close-up photo of which is on
the last page of this story.

Cut Q2’s and Q3's leads short and hold
each with a pair of pliers to prevent heat
damage when soldering.

Cover the right inside of the cabinet
with electrical tape to prevent the flea
clips protruding from the rear of the
board from being shorted. A quarter-
inch spacer or stack of washers will keep
the board a safe distance from the cabi-
net. Center the board top and bottom so
the Minibox cover will fit in place.

The IF-AF oscillator ground buss is
connected to the cabinet through the
board’s mounting screws. To be sure of
a good ground connection, scrape paint
from the outside of the cabinet around
the screw holes and use star washers
under the screw heads.

The RF oscillator is built on a 1%x
234-inch piece of perforated board. A
photo of the board is on the last page of
this story.

L2 is a home-brew coil and must be
wound carefully. Scrape clean the end

XTaL1 1 [iF]

——

IF oscillator is in
upper left corner of
schematic, RF oscil-
lator is in upper
right corner. The AF

PARTS LIST

Resistors: I/, watt, 10% unless otherwise indicated

R|—150,000 ohms R2—1,000 ohms

R3—2.2 megohms

R4,R12—50,000-0hm, linear-taper potentiometer

R5—25,000-ohm, linear-taper potentiometer

R6—270,000 ohms R7—33,000 ohms

R8—680 ohms R9—I10,000 ohms

RI0—15,000 ohms Ri1—4,700 ohms

RI3,R14—100 ohms, 2 watts

R15—100,000-ohm, log-taper potentiometer

Capacitors: 500 V ceramic disc unless otherwise
indicated

Ci,Cé—100 mmf C2,C12—.001 mf

C3—50 mmf

C4—5 mmf, silver mica

C5—20 mmf, silver mica C7—.01 mf

C8—25 mf, 715V

C9—.I mf, 75V

C10—30 mf, 15 ¥ electrolytic

Cil—4 mf, 15 V electrolytic

Bl—9-volt transistor-radio battery

B2—#é-volt battery {Burgess Z4 or equiv.}

LI—5 millihenry RF choke (Milter 650 or Meissner
19-4551. See text)

L2—RF oscillator coil. Wound on Cambridge Ther-
mionic Corp. form No. 1534-2-2 (old No. PLS5-
2C4L/B) Available from Newark Electronics
Corp., 223 West Madison Street, Chicago, Il
40606, Stock No. 40F3370.

Tl—Transistor driver transformer {Lafayette
AR-109}

MI—YU meter (Lafayette TM-10}

Di—IN34A diode

Q1,02—2N274 transistor (RCA)

@3—2N2i7 transistor {(RCA)

J1,J2, J3—Phono jack J4—SO-239 coax connector

J5,Jé6—Insulated binding posts

SI—Two-pole, five-position rotary switch (Lafa-
yette SW-78)

S2—SPST switch on RI2 S3—SPDT toggle switch

XTAL-1—IF crystal. Available from Texas Crystals,
1000 Crystal Drive, Fort Myers, Florida. Prices
are postpaid. 455 kc stock No. TX4585; $1.30.
1,001 ke to 1,600 ke, $4.55; 1,601 to 2,000 ke, $2.80.
Except for 455 kc, specify frequency. Order
FT-243 holder.

XTAL-2—Third overtone C8 transmit crystal

Misc. — Crystal sockets (SOI,502), perforated
board, flea clips, RG58/U coaxial cable

oscillator is at lower
left and meter circuit
is at lower right.
Any section can be
omitted without af-
fecting overall per-
formance. For rela-
tive - output - power
measurements, set
S3 1o RF and feed

transceiver output
to coax connector J4.

52

-GRN (NOT USED}

Je pi  [RF]_s3 [aF] 45

§5

Electronics Illustrated

www americanradiohistorv com



www.americanradiohistory.com

GND TO CABINET

RF oscillator board has been pulled out and turned
upside down in pictorial to show component loca-

tion. Mount board as shown in photo, making .

sure the cover doesn’t push up against XTAL 2.

of a short length of No. 22 enameled wire
and solder it to a lug on the coil form
nearest the mounting nut. Starting Y-
inch from the collar, close-wind five
turns. Then, bring the wire out about
two-inches from the form, fold it back to
form a loop and wind six more turns in
the same direction as the first five.
Scrape the enamel insulation from the
end of the wire and solder it to the
bottom lug that is in line with the top
lug. There should be about %-inch
space between the end of the six-turn
winding and the form’s bottom collar.

Scrape the enamel from the loop to
within ¥%-inch of the form, twist and
solder the leads together, and connect
them to the other lug near the mounting
nut.

Turn the slug-adjustment screw so the
slug is a quarter of an inch in from the
bottom of the coil form. The RF oscilla-
tor is now tuned and can be mounted to
the cabinet with an L-shaped bracket.

Put a crystal in SO2 to be certain that

March, 1964

when the board is mounted, the cabinet
cover fits in place.

Route the oscillator leads to the front-
panel controls exactly as shown in the
pictorial. Mount the batteries in the back
of the cabinet and connect the leads to
the terminal strip under S1. The IF and
RF test leads should be about 3 feet long
and must be made with RG58/U coaxial
cable. The AF cable can be common
shielded phono wire.

Using the Service Set. The RF crystal
(XTAL 2), which goes in SO2 on the
RF oscillator board, must be a third-
overtone transmit type. It can be for any
CB frequency, but we recommend a
center channel such as 10 or 11.

The socket (SO1) for the IF crystal
is on the front panel to make it easy to
change crystals when working on trans-
ceivers with different IF’s. Order a
crystal with a frequency the same as
your rig’s IF and specify a FT-243
holder.

S2, which is on the AF output-level

53
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IF oscillator is at top of left board: AF oscillator is below it. Board shown at the right is RF oscillator.

control (R12) supplies power to all
oscillators. Mode switch S1, activates
only the circuits for which it is set. Going
clockwise these are S1’s positions: AF
(audio oscillator), IFM (modulated IF),
IF (unmodulated IF), RFM (modu-
lated RF), RF (unmodulated RF). S1
always should be set to AF when testing
only audio circuits.

And do not connect the Service Set’s
test leads to the plate of a tube or any
other point in a transceiver where DC is
present. If you must connect to such a
point, put a .05 mf, 500 V capacitor in
series with the hot test lead.

The Service Set cannot check a crys-
tal’s quality but it can determine if it’s
the cause of intermittent transmitter op-
eration. Plug the suspect crystal in SO2.
If it has any life at all, you’ll be able to
pick up a signal on your receiver as our
oscillator is guaranteed to start with a
good crystal. If our oscillator works,
better check your transmitter’s oscilla-

54

tor for if it isn’t tuned properly a crystal
may not start.

Transmitter Tune-Up. Connect your
transceiver to J4 (R13 and R14 provide
a 50-ohm load), set S3 to RF and tune
the final for maximum deflection on M1.
Adjust R15 for a convenient dial indica-
tion. To calibrate M1 in watts, use your
CB club’s wattmeter for a reference.

Receiver Alignment. Dual-conversion
rigs should only be touched by the ad-
vanced CBer. Transceivers with crystal
filters, frequency synthesizers and side-
band circuitry should be returned to the
manufacturer. However, a routine align-
ment job is handled this way: Connect
the IF output (J1) to the grid of the
converter tube, set S1 to IFM and con-
nect J5 and J6 to the speaker terminals.
Set the transceiver’s volume control and
R15 full clockwise. Adjust R4 to feed in
just enough signal for a readable indica-
tion on M1. Following the alignment in-
structions supplied by the manufacturer
of the rig, adjust the IF transformer
slugs for a peak /indication on M1. As
M1’s needle goes upscale, reduce the IF-

[Continued on page 112]
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Want new kicks from CB?
Try code on the License
Free Band. It's practice
for a ham ticket and the
transmission range beats

a pair of walkie-talkies.

By Russ Cogan

VERY
year thou-

sands of Citizens
Banders begin to
feel cramped by the
restrictions placed on
them. They get the urge to
experiment with their equip-
ment, would like to chew the
rag on the air, and may even want
to try code. Obviously, CB isn’t for them
any more.

Ham radio is the answer—but for
some, getting a ticket may seem to be
too big a step. The easiest way to bridge
the gap is with transitional equipment
—and EP's Junior Ham Station is just
that.

The two-transistor station consists of
a 100-milliwatt CW (code) transmitter
and a beat-frequency oscillator (BFO).
You strap the BFO on any walkie-
talkie (you don’t have to modify the
walkie-talkie in any way) with a 455 kc
IF, enabling it to receive code. The ad-
vantage of learning code for your ham
ticket this way is that you get a chance
to practice on the air through hash and
noise.

And the Junior Ham Station is perfect
for new kicks (code) if you're tired of
the same old CB routine but don’t want
a ham license.

March, 1964 S5
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Transmitter takes little space on back of cabi-
net panel. Coil L2 is at left, J2 is at right.

CW has a much greater range than
voice, too. At the distance where 100-
milliwatt walkie-talkie voice communi-
cation becomes unintelligible, a CW
signal will come through loud and clear.

The Junior Ham Station operates on
the License Free Band (see THE
LICENSE-FREE BAND, May, ’62 EI),
so you don’t need a CB license to get on
the air. Just paste the Certificate of
Compliance on the last page of this story
on the back of the transmitter and you're
in business.

One thing, though. You’ll need a call.
It isn’t a legal requirement but it's a

Transmitter is a neat package. Be sure antenna
is extended fully before starting the tune-up.

quicker way to identify yourself than
by using your name. Make up any num-
ber—it could even be your age or house
number. But use a number only, no
letters.

Construction. The transmitter can be
built on the top panel of a 64x334x2-
inch Bakelite box. The parts layout isn’t
critical but try to follow the pictorial as
closely as possible. The parts specified
must be used to comply with the con-
ditions of the Certificate of Compliance.

Begin with coil L1, which is wound
on a Cambridge Thermionic Corp. form
(see Parts List). Scrape the enamel in-

Before you mount L1,
connect C3 across it
and solder the lead
which goes to crys-
tal socket to lug near
Ll’s mounting nut.
L2 is ten tums of
#22 insulated solid
hookup wire close-
wound on a Y-inch-
diameter alignment
tool or a pencil. Note
in schematic (right)
that oscillator is
turned on by the key
(J2) when it closes,
grounding battery’s
positive terminal.

Electronics Illustrated
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sulation from the end of a piece of #22
enameled wire and solder it to one of
the lugs near the mounting nut. Start-
ing about an eighth of an inch from the
form’s collar, wind six closewound
turns. Bring the wire out about three
inches from the form, fold it back to
form a loop, and wind six more turns in
the same direction. Connect the end of
this second winding to the lug at the
bottom of the coil in line with the top
lug you used.

Scrape the insulation from the loop
back to a quarter inch from the form,
twist the loop and apply solder. Further
information about L1 and L2 is in the
pictorial’s caption.

The jack supplied with the antenna
should not be used as it is not sturdy
enough for even routine use. Instead,
substitute a banana jack (J1) for it. Fiil
the hole in the back of a banana plug
with solder and, while it is still hot, force
the antenna into it as far as it will go.

The BFO is built on a 2%x3%-inch
piece of perforated phenolic board. Flea
clips are used for tie points. Parts values
and layout are critical so don’t make
changes.

When you’ve finished wiring the BFO
(connect C4 to L3 with #18 wire), glue
grommets to the underside of the board
at each corner. Temporarily fit the
board in a plastic box to determine ex-
actly where to drill a hole opposite C4’s
adjustment screw. After drilling the
hole, put a little glue on the back of the

grommets and mount the board in place.
Use electrical tape to hold the battery in
position.

Transmitter Tune-Up. Install a third-
overtone CB transmit crystal (same
channel as the walkie-talkie’s channel)
and plug in the fully-extended antenna,
making sure its tip isn’t near metal
Turn L1's slug-adjustment screw full
clockwise and plug a 15-ma DC milli-
ammeter in J2. If the meter deflects to
the left, reverse its leads.

Using a plastic alignment tool, turn
L1’s slug-adjusting screw counterclock-
wise. The current will rise to about 3 ma.
Continue to turn the screw until the
meter jumps to about 9 ma. Then give it
another slight turn until the current
rises to 11 ma.

Warning! Don’t let the current go
higher than 11 ma or the input power
will exceed the 100 milliwatt legal limit.
And Q1 will be damaged, too.

Remember, L1’s adjustment always
must be started with the adjusting screw
turned full clockwise. If tune-up is
started with it set elsewhere, the current
will be the same but the crystal may
start intermittently when you key the
transmitter. Remove the meter, plug in
a key and you’re ready to send.

For best results use only quality crys-
tals. The transmitter may fail to operate
with off-brand crystals. We recommend
crystals made by the James Knight Co.,
and those sold by Allied and Lafayette
Radio for their own transceivers.

PARTS LIST

Resistors: !y watt, 10%

R1—27,000 ohms R2—220,000 ohms

R3—47 ohms R4—47,000 ohms

Capacitors: 15 V or higher, ceramic disc unless
otherwise indicated

Cl—.0l mf C2,C7,C8—.001 mf

C3—15 mmf silver mica

C4—9-180 mmf trimmer capacitor (Lafayette C-733)

C5-—470mmf C6—47 mmf

LI—Transmitter oscillator coil wound on Cam-
bridge Thermionic Corp. form No. 1534-2-2 (otd
No. PLS5-2C4L/B) Available from Newark Elec-
tronics Corp., 223 West Madison St., Chicago §,
1tt. Stock No. 40F3370

L2—Antenna loading coil (see text)

L3—Transistor oscillator coil (Lafayette MS-957)

QI—2N274 transistor Q2—2N412 transistor

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

B2—9-volt battery (Eveready 206 or equiv.)

SI—SPST slide switch

Jl—Banana jack J2—Phone jack

XTfAL.;—Third-overfone CB8 transmit crystal (see
ext

Misc.—Telescoping antenna (Lafayette F-343},
plastic box (Lafayette WMS-214), perforated
phenotic board, flea clips
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JUNIOR HAM

BFO Tune-Up. Using a plastic align-
ment tool, tighten C4’s screw, then back
off a half-turn. Attach the BFO to the
walkie-talkie with a rubber band, near
the speaker opening. Fasten down the
transmitter key and adjust L3’s slug
until you hear a tone (beat note). Next,
move the BFO around the walkie-talkie

CERTIFICATE OF COMPLIANCE WITH FEDERAL COMMUNICATIONS
COMMISSION REGULATIONS, PART 15, PARAGRAPH 205

ELECTRONICS [LLUSTRATED certifics that this jow-pewes transmitting device can
he expecied te comply with the regawemants of Paragraph 15.205 of the FCC
Reguiations wnder the feilowing cenditions:

(a) When this device i3 assembled with cemponents of the specified values
and accerding ta the diagrams and instructions published is this magazine.
(B} When used for the purpose and is the mannes indicated in the instructions.

(¢} When operated on 3 fréguescy between 26.97 aod 27.27 -qurln and
using as antenna limited e 2 single eiement net more than 5 feet fang.

/Eow /9 /B‘Wh«_/

ELECTRONICS HIUSTRATED, New York, N. ¥,

dated: Nevember 31, 1963

| heredy certify that ) have assembled and adjusted this device in strict accerd-
ance with the above.

Owner's sigmature ... .. .. ... .. T

Cut out this certificate. sign it and paste it on
back of transmitter before you go on the air.
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Before permanently mounting BFO board, drill
hole in cabinet opposite C4 (upper right).

until the tone is loudest. This should be
the BFO’s normal operating position.
Adjust C4 to change the frequency of
the beat note.

Remember, when you operate on the
License Free Band you can contact only
other 100-mw stations. You cannot use
the Junior Ham Station to work Class D
(licensed) stations.

In a suburban area, the range of our
station was about three or four blocks.
And that was when the transmitter and
antenna were in the basement. 7'_

Electronics Illustrated
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Lafayette Radio |

CB SERVICE INSTRUMENTS

A Survey NY Citizens Bander
who glances
through an electronics catalogue may
become confused when he hits the pages
listing service or test instruments. On
one page he may find a $5 meter which,
it is claimed, is the required gear for
optimum CB communications. On the
next may be a $50 test set that, the
CBer is told, he can’t do without.

Exactly which instruments you really
need is not so much a question of money
as personal requirements, which you
can determine only by knowing what
each rig can do for you.

Simplest of all test gear is the field-
strength meter, running from about $5
to $25. All FSM’s available to CBers are
indicators of relative signal strength.
They do not give you actual power out-
put. Chief value of the FSM is its ability
to indicate whether changes you make
in your antenna system result in
changes in your radiated signal. In ad-
dition, some FSM’s provide a monitor
jack which enables you to ride herd on
your signals with a pair of headphones.

FSM'’s usually are priced according to
the size of the meter face. If you want
to make readings from a distance, get a
rig with a large face. Even the cheapest
FSM is adequately sensitive for CB
work. However, if you go in for gnat’s-
eyelash tuning, buy a super-sensitive,
transistor-amplified FSM.

The standing-wave-ratio meter
(SWR), which actually is a wvoltage

Field-Strength Meter

CRYSTalignMETER

standing-wave-ratio meter (VSWR), is
the best indoor tune-up meter available
and it also tells you how much of your
transmitter’s power is getting to your
antenna. Both the low-cost rigs and the
most expensive give you the same in-
formation. Since these meters range in
price from about $10 to $50, you might
wonder what the difference is. It’s
mainly a fancier cabinet, a built-in
power-output meter, a larger meter or
the ability to give remote readings.

From these fairly simple instruments,
CB test equipment moves into test sets,
fancy rigs that, the makers say, will help
you locate breakdown points or peak-
tune your transmitter. Chief feature
offered by them is a modulation meter,
which can be extremely useful. If you
experiment with speech clippers, com-
pressors or boosters, you likely will
have more microphone preamplification
than you need and you might easily
overmodulate unless you have some
means of checking the per cent modula-
tion. In addition, some CB transceivers
have more modulation than is necessary,
and if you normally speak in a loud
voice you might overmodulate. A mod-
ulation meter insures that your modula-
tion always will be at optimum level,
regardless of the gear at hand.

There are differences among the test-
set modulation meters, however. Some
indicate 100% ‘“when the meter rises
22%.” These are tricky to use and of
questionable value because, at that rate,

Signal Optimizer

GC Electronics

SECO Electronics . 59
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you’d be overmodulating at 23%, and
it would take a mighty sharp cookie
to even guess the difference. The
best bet is a calibrated meter, not a rela-
tive-value indicator. Test sets are likely
to have a slew of other features, includ-
ing a crystal checker, FSM, SWR bridge,
oscillator and so on. Each manufacturer
has his own idea of what you need.
Among the earlier test sets was
SECO’s Model 510 CB Transmitter
Tester and Model 500 CRYSTalign-
METER. The 510 is aptly named.
It measures RF power output into a
built-in dummy load and checks posi-
tive and negative modulation, giving
percentage readings. The 510 is un-
usual in that it can check walkie-talkie
transmitters, though it indicates rela-
tive power output. More importantly,
it indicates a walkie-talkie’s percentage
of modulation. The set has an output

for headphone or oscilloscope monitor-

ng.

The CRYSTalignMETER is essen-
tially a crystal checker designed to han-
dle any CB crystal, whether overtone or
fundamental. While it has a calibrated
Good-Bad scale, we recommend using
reference crystals, as outlined in the CB
CRYSTAL CHECKER elsewhere in
this issue. The device also can be used
as an unmodulated or modulated RF
signal generator and as a low-sensitivity
FSM.

The Signal Optimizer by GC Elec-
tronics has the usual power output
meter and also a VSWR meter. Its
modulation meter is of the relative type
and includes a headphone jack. The
crystal checker is for the overtone type

Port-A.Lab

Ten-2 C.B. Checker

and can be used to produce a crystal-
controlled, unmodulated RF signal. The
Optimizer features a highly-sensitive,
transistorized FSM, complete with col-
lapsible antenna.

ECI's Port-A-Lab equips you to
measure power output, positive and
negative modulation percentages and
VSWR. A headphone output is pro-
vided, along with an FSM of medium
sensitivity.

Allied Radio’s Knight-Kit Model
Ten-2 C.B. Checker is one of the more
elaborate test sets. In addition to a
power-output meter, it contains a true
SWR bridge capable of giving precise
readings. It indicates percentage of
modulation and includes an audio
oscillator for modulation tests and
troubleshooting. The Ten-2’s crystal
checker tests impedance, rather than
output, which is the better way. The
crystal test circuit can be used as a
modulated or unmodulated RF signal
generator. An output cable on the RF
generator permits you to pump a blast-
ing signal into the receiver if you
happen to feel the need. A sensitive,
transistorized FSM is included, along
with a code-practice oscillator, the latter
being as useful to a serious CBer as left-
over cat whiskers. Knight-Kit, in add-
ing features, forgot where to stop.

There is little apparent relationship
between a test set’s functions and its
price. Since a power meter is a power
meter and one VSWR is like any other
when it comes to CB, we recommend
that you get a rig with the functions you
need at the lowest price possible.

—Bert Mann +

510 Transmitter Tester

Allied Radio
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PROJECT APCLLO LUNAR
ORBIT RENDEZVOUS MISSION
The Lunar Excirsion Module of -
NASA's Project Apollo will carry
two men from unar orbit to‘the
moon's surface aad, after brief explo-
ration, back to the mother craft for
return to earth.

Has the Space Age
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* Protect your future
~ through the New
CREI Program in

- Space Electronics

What haspensto transistors inthe Van
Allen BzIt? How are vacuum tubes
used in space? Why can't regular lu-
bricants be used on moving parts in a
spacecrzft? To what extent has the
space effort changed reliability
standards?

These and other questions reflect the
changes taking place with space appli-
cations o” electronics. Project Apollo and
other missions in the space effort are
rapidly oitdating conventional concepts

- .

The Capitol Radioc
Dept. 1703- B, 3224 Sixteenth St., N. W.

For a career in space electronics you must acquire consider-
able new knowledge—knowledge that just didn’t exist when
you studied electronics. And, becaLse developments in space
electronics are quickly applied to other areas of electronics,
knowledge of space electronics is an asset to a man in any
field of electronics.

You can pratect your futare through the new CREIl Program
in.Space Electronics which offers yeu up-to-date knowledge of
these specialties:

SPACE DATA SYSTEMS—Includes analog and digital
computers,informationtheory,dataacquisitionand processing.
SPACE TRACKING SYSTEMS—Includes microelectron-
ics, space propagation, masers, lasers, intrared techniques.

SPACE GUIDANCE & CONTROL—Includes inertial navi-
gation, space radar, star tracker systems, tracking networks.

e The first extension programs developed specifically to help
men in electronics apply their experience to the space effort.
o Content developed to meet employment requirements as
determined by consulting government and private organiza-
tions in the space field. « Text material prepared in leading
space-oriented organizations.

»

CREI also offers specialized education in these important
‘areas of electronics: Communications, Aeronautical and
Navigational, Television, Automation and Industrial, Nuclear,
Servomechanisms and Comnputers. You are eligible for these
programs if you work in electronics and have a high school
education.

FREE BOOK GIVES FULL INFORMATION ON CREI
PROGRAMS. For your copy, mail postpaid card or write:
-CREI, Dept. 1703-B, 3224 Sixteenth Street, N. W., Washington,
D.C. 20010

. - .
& -

in ing |

Washington 10, D. C.

Founded 1927, Accredited Member of the National Home Study Council

| Please send me FREE book describing CREI

Home Study Programs inciuding new Program
§ in Space Electronics. | am empioyed in elec-
§ tronics and have a high school education.

Name e« Age

Address
City—_ ZipCode —

Employed by

Type of present work—__

Check: [ Home Study [J Residence School J G. {. Bill
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ELECTIVITY—the ability of a re-
ceiver to reject a signal whose fre-
quency is close to the one you want to
listen to—is an absolute must for top
quality Citizens Band reception. Many
low-cost transceivers which are excel-
lent in all other respects lack this one
important feature which could make
them hot performers all the way down
the line. There are many ways to im-
prove selectivity, but often they require
major modifications to the receiver.

EI's Q-multiplier does a perfect job of
narrowing your window on the band
with the addition of only a capacitor and
phono jack to the transceiver.

The multiplier is designed for trans-
ceivers whose IF frequency is between
1,200 and 1,800 kc. Other Q-multipliers
often achieve so much selectivity (be-
cause they’re designed for code recep-
tion) that speech is turned into mere
mumbles. Our rig gives just enough to

March, 1964

By Herb Friedman, 2W6045

reduce adjacent-channel interference
without destroying speech intelligibility.
And you need only a broadcast re-
ceiver to align it.

The multiplier can be used with any
of your transceivers by simply plugging
its connecting cable into a specially in-
stalled connector on the rear of the
transceiver chassis. The rig’s perform-
ance will be normal when the accessory
is disconnected.

Construction. The multiplier will fit
in the U-section of a 4x5x6-inch Mini-
box. Wiring and parts layout are critical.
Follow the plan shown in the photo of
the inside. Further construction details
are explained in the caption near the
pictorial.

Drill a 5/16-inch diameter hole in the
oscillator chassis and push L1 into it
until its mounting tabs snap into place.
The oscillator chassis is held in position
by C3’s mounting studs and screws.

63
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Only the capacitor specified in the Parts O0SMF
List for C3 will fit in the chassis. Do not r—b——s)
substitute a different type. i
Transceiver Modification. Mount a | -
phono jack on the rear apron of your
transceiver’s chassis close to the first IF
transformer. Connect a .005 mf, 500 V
capacitor from the center lug on the jack
to the IF transformer lug that is con-
nected to the plate of the mixer tube. CONVERTER
Keep the capacitor away from the TUBE

FIRST IF
TRANSFORMER

—_————

B
|
)
|
|

Portion of typical CB transceiver mixer/
IF stage. Modification (color) requires
a .005 mi, 500 V capacitor be connected
from plate of mixer to jack on chassis.

. Wiring and parts layout are critical
. and should duplicate our model. Oscil-
lator, built on separate chassis omd
held in place by C3, was turned upside
down In pictorial to show parts loca-
tion. Wire chassis first, then install
it on its side as shown in the photo.

64 Electronics Illustrated
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FREQUENCY |

SELECTIVITY

chassis and the transceiver bottom plate.

The cable to connect the Q-multiplier
to the transceiver is made of two short
lengths of insulated hookup wire (not
shielded or coax cable) spread apart
and terminated with standard phono
plugs.

Aligning and Using the Multipler.
Set C3 so its plates are 34 meshed. Turn
L1’s slug and R5 full clockwise. With
the connecting cable plugged in the
transceiver, turn the multiplier on but
leave the transceiver off.

Place a broadcast or short-wave re-
ceiver tuned to about 1,600 kc near the
connecting cable. Using a thin-blade
screwdriver, turn L1l’s slug counter-
clockwise until the radio becomes quiet.

PARTS LIST

Ri,R4—1,000-0hm, ls-watt, 10% resistor

R2—88,000-ohm, 14-watt, 10% resistor

R3—2.2 megohm, Yy-watt, 10% resistor

R5—10,000-ohm, linear-taper potentiometer

C1—.005 mf, 500 V ceramic disc capacitor

C2—Dual 20 mf, 150 V electrolytic capacitor

C3—13.2-50 mmf trimmer capacitor (see text). Ham-
marlund MAPC-50B (Lafayette HP-37)

C4,C46—680 mmf, 500 V ceramic disc capacitor

C5-270 mmf, 500 Y ceramic disc capacitor

Li—Ferrite loopstick antenna {Lafayette MS-11)

Ti—Power transformer: primary 117 VAC; second-
aries, 125 YV @ 15 ma, 63V @ .6 A. (Lafayette
TR-121 or equiv.)

YI—8AV6 tube

S1—SPST toggle switch

SRI—I100 ma, 400 PV silicon diode

Ji—Phono jack

Misc.—4x5xé-inch Minibox, 2%x2%x!V-inch alumi-
num chassis (Premier ACH-1350)

March, 1964

Turn off the radio, set R5 full counter-
clockwise and turn the transceiver on.
Slowly adjust C3 for loudest sound or
maximum S-meter indication. Then re-
tune the transceiver and C3. Don’t
worry if the sensitivity appears to drop.

Next, advance R5 slowly. Eventually
the multiplier will break into oscilla-
tion, causing a growl or whistle. Se-
lectivity is maximum just below this
point. Remember that while a Q-multi-
plier sharply reduces adjacent-channel
interference, it can’t eliminate inter-
ference from stations on the same
channel.

In sharpening the selectivity, the cir-
cuit cuts off the received signal’s side-
bands, making speech sound muffled.
When the received signal is in the clear,
reduce the selectivity with RS to restore
sound quality.

Advancing R5 also increases the re-
ceiver’s gain. As a matter of fact, gain
may be greater than without the unit.
After the multiplier is installed and you
get the hang of using it, adjust the slugs
of your transceiver’s first IF trans-
former to further improve sensitivity.

It is not necessary to adjust L1 each
time the Q-multiplier is used with a dif-
ferent rig. Simply adjust C3 for loudest
signal and the Q-multiplier will be
aligned to the new IF frequency. But
remember, the multiplier can be used
only with transceivers whose IF is be-

tween 1,200 and 1,800 ke.-§-
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Crystal Checker

Sure-fire gadget spots sluggish

crystals in a matter of seconds.

By Herb Cenan

VERY Citizens Bander knows his

transmitter’s gotta have a crystal
because of that .005 per cent frequency-
stability requirement. But crystals do
more than establish frequency. To a
degree, they also determine output
power and receiver sensitivity. Best
way to find out how good they are in
this respect is to check what’s called
their activity.

EI’s checker puts third-overtone crys-
tals through their paces in a commonly
used transmitter oscillator circuit which
gives a visual indication of their condi-
tion. Construction details are explained
in the captions for the pictorial and the
photo of the inside of the unit.

Adjustment and Calibration. Turn
L1's slug full counterclockwise and
close C1’s plates. Install a knob on C1’s
shaft so the pointer is at the 9 o’clock
position. (C1’s plates should open when
the knob is turned clockwise.)

With C1’s knob set at 9 o’clock, turn
R3 three-quarters clockwise, insert a
crystal you know to be good in SO1 and
turn on power. After a one-minute
warm-up, slowly turn C1 clockwise un-
til M1 jumps to some peak value. Then
carefully turn C1 counterclockwise un-
til M1 peaks again, but at a point higher
on the scale. If you miss this point—that
is, if the needle falls back to zero—start
all over again to get the needle to stay

Oscillator, built as
subassembly on a
2% x2%x1Ys-inch
chassis, is mounted
in main section of
3x4x5-inch Minibox.
Chassis is held in
position by Cl’s and

SOl's mounting

screws. Mount it so
top of V1 will not
prevent cover from
being slipped in
place, Layout is not
critical but lead from
pin 9 on V] must
be kept away from
chassis. Drill a few
holes in cabinet
above V1 and op-

posite its base for
proper ventilation.

Electronics Illustrated
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at the higher peak. Push S2. The
needle should fall back to zero and re-
main there after S2 is released. Con-
tinue to turn C1 clockwise a bit until
the needle jumps to a peak again. This
is your reference point on the scale for
a good crystal. Adjust R3 for any other
convenient reference point around mid-
scale.

Operation. Insert a crystal to be
tested and repeat the entire procedure—
turning C1 clockwise for a peak, back-
ing C1 off for a higher peak, pressing S2
to zero M1 and turning C1 clockwise for
another peak.

If the indication is close to the

reference, the crystal is good. If not,
Vi

172 6UBA) 1) [o]]

March, 1964

Many parts must be squeezed in tight quarters
so install the transformer, filter capacitor, rectifier,
terminal strip, meter and potentiometer in Minibox
first. Build oscillator on chassis and install last.

the crystal may be the cause of lowered
transmitter output power or poor re-
ceiver sensitivity.

When C1 was first turned clockwise
M1 peaked, if you recall, at a slightly
higher point than it did after S2 was
pressed. The first indication is not
meaningful since the oscillator has not
yet proved itself able to start depend-
ably. For this reason, the reference
point is established after the oscillator
is stopped by pressing S2.

Pressing S2 simulates what happens
when component aging detunes the
transmitter’s oscillator, causing it to
start intermittently. If the crystal is
good, the oscillator may be detuned.

Always check transmit crystals
against transmit crystals and receive
crystals against receive crystals—not
against each other. And don’t use a re-
ceive crystal from one manufacturer’s
rig as a reference for a receive crystal
from another manufacturer’s equip-
ment. While it is wise to do the same
with transmit crystals, many transmit-
ters have the same oscillator circuit,
sometimes allowing crystals to be inter-

changed. £

Only triode half of V1 is

shown: pentode section i3 not

| used. Full-scale deflection can
R3 be obtalned with 0-1 ma meter.

A 25 mmf capacitor for C1 will
check any 20-30 mc crystal.
A 15 mmf capacitor for C1 will
provide less-critical check of
any rock between 25-29 mc.

PARTS LIST
R1—47,000-ohm, Y;-watt resistor
R2——22,000-0hm, I/;-watt resistor
R3—500,000-ohm, log-taper potentiometer
R4—1,000-ohm, /3-watt resistor
C1—2.6-25 mmf variable capacitor (Hammartund
MAPC-25B, Lafayette HP-35. See schematic caption.)
C2,C4—.001 mf, 500 ¥ ceramic disc capacitor
C3—5 mmf, 500 ¥ ceramic disc capacitor
C5—20/20 mf, 150 V electrolytic capacitor
Li—Transmitter oscillator cofl {Lafayette HP-40)
Si—SPST switch on R3 $2—SPDT push-button switch
Vi—4UBA tube Di—IN34A diode
SRI—Silicon diode: 100 ma, 400 PIY or higher
M1—0-1 ma DC milliammeter (Lafayette TM-11 or equiv.)
TI—Power transformer: |17 V primary: secondaries, 125
V@ 12 ma, 63V @ .6 A (Lafayette TR-121 or equiv.)
SOI—Crystal socket (Allied Radio 72 5 075)
Misc.—3x4x5-inch Minibox, Z%XZ%XI"A-inch
chassis (Premier ACH-1350), terminal strip

aluminum
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EWEST thing in
Citizens Band
equipment is the 1-watt
walkie-talkie. The natural
outgrowth of its 100-milliwatt
baby brother, the 1-watter’s power
is ten times as great, and the cost is
roughly three or four times more. But
the 1-watter’s useful-communications
range is so superior (in the country we
got five miles out of them) it makes the
100-mw jobs look like toys. But don'’t
forget, you need a CB license for a
1-watter. EI here reports on two kits
now on the market.

The Heath GW-52’s $74.95 price
($124.95, assembled) includes a re-
chargeable nickel-cadmium battery,
built-in charger, earphone, transmit and
receive crystals and a cable for charging
the NC cell from an automobile’s 12-volt
battery via the cigar-lighter socket.

On all counts the GW-52 is a top per-
former. Its size, shape and weight (2%
pounds) make for easy handling. In
addition to keeping the weight down,
the NC battery gives greater oper-
ating economy than would conventional
batteries. More importantly, the NC
battery insures uniform operating per-
formance over its discharge cycle.

To charge the battery from house
current you just pull a built-in cord out
of the bottom and plug it into an AC
outlet. If the 12-volt car-battery charg-

68

-WATT

ing cord is connected the wrong way, a
pilot lamp lights to warn you. A meter
on the front shows the charge on the
battery when the transmit button is
pressed. (Heath claims the battery life
is 1,500 hours—10 per cent transmit, 90
per cent receive-duty cycle.)

It took about seven hours to build the
GW-52. There were no major problems
as most of the parts are mounted on an
uncrowded printed-circuit board. How-
ever, the button on the transmit-receive
switch did not clear the hole in the side
of the case. This put a heavy strain
on the switch’s phenolic wiper arm and
on both units the arm broke almost im-
mediately after being used. We sug-
gest you enlarge the hole’s diameter to
about one-half inch with a file.

After the board is installed, things get
a bit crowded around the battery and
the charge switch. Take care and use
a small-tip iron and you’ll stay out of
trouble. And don’t out of curiosity re-
move what appears to be a protective
plastic cover around the battery. It's
actually the battery’s case and, once re-
moved, like Humpty Dumpty, the bat-
tery can’t be put back together again.
Following the instructions in the man-
ual, you'll get hundreds, possibly thou-
sands of charges out of the battery.

We checked the GW-52 and found the
transmitter input power was 1.44 watts,
almost 50 per cent more than claimed,
when the battery was fully charged. In
terms of operating range, in a populated
suburban area we were able to get a
solid signal through without splatter at
about 2% miles. Intelligibility was
good, even at five miles.

The receiver is extremely sensitive.
We measured a usable sensitivity of .7
microvolts. (By usable sensitivity we
mean the minimum signal in microvolts
that is required at the antenna to main-
tain speech intelligibility.) Audio
quality was excellent and the squelch
works effectively and does not cause
distortion. Alignment of both the re-

Electronics Illustrated
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Walkie-Talkies

KNIGHT-KIT [HEknsh-
KG-4000A 20002 sells

for $59.95. A
nickel-cadmium battery and charger kit
costs $19.95 extra. Add to this $3.90 for
crystals and $1 for a 12 V adaptor
charger cable and you’re up to $84.80.
You could use C-size flashlight batteries
to keep the cost down to $64.95. How-
ever, we don’t recommend using these
batteries; we’ll explain why later. As-
sembled, the KG-4000A and NC battery
and charger are $89.95 and $29.95, re-
spectively.

The KG-4000A is relatively easy to
build. Though most parts are mixed to-
gether in bags, we got it together in
about nine hours. All resistors are at-
tached to marked cardboard strips. The
construction manual and pictorials are
clear and the transistor and crystal
sockets, coils, IF transformers, diodes
and push-to-talk switch are mounted on
the printed-circuit board. Reversing the
last two steps on page 7, and steps 3 and
6 in the right column of page 11 will
simplify construction. Assembling the
battery chassis was a bit of a chore and
will take more than average patience.

The receiver section of the KG-4000A
did not work when we turned it on.
After an hour or so of troubleshooting
we located the trouble—a defective RF
transistor and IF transformer.

With a new set of batteries we found
the final RF stage’s input power to be
1.06 watts. The power falls quickly after
a relatively short period of use. Here's
why. In the transmit mode, the current
drain is almost 100 ma at rated input
power. Add to this the current required
for the oscillator and modulator (which
may go as high as 200 ma) and you end
up with an average current drain of
about 130 ma.

With this great a drain, the voltage
of C-size flashlight batteries will drop to
about 80 per cent of its initial value in
less than three hours. Such a 20 per ceni

March, 1964

www americanradiohistorv com

drop in battery voltage will cause the
final’s input power to drop 40 per cent.

Knight states that battery life is based
on a transmission duty cycle of 10 per
cent. In use, a more realistic figure is 40
per cent. Operated on this basis, the
input power will drop after seven hours.
Actually, it will fall somewhat sooner
because of the 12-20 ma receiver drain.
The more practical battery is a re-
chargeable NC. Its output voltage re-
mains fairly constant over the discharge
cycle and it can be recharged many
times. The KG-4000A may also be
operated from your car’s 12-volt system.

With fresh batteries, the KG-4000A
punches out a strong signal. Audio
quality of the received signal is good
and there is little splatter.

The receiver has a usable sensitivity
of 1.5 microvolts. The audio gain of the
receiver is a bit low. The squelch and
noise limite} are effective.

The transfnitter section consists of a
crystal-contgolled oscillator which
drives the RF power amplifier directly.
The output of the final is coupled to the
52-inch teles¢oping whip antenna via a
pi-network. The combination of the pi-
network and {p2-inch whip results in a
highly efficielit antenna system. Both
the oscillator faind RF final are modu-
lated by a lklass-B push-pull
modulator, which doubles
as the audio aniplifier in
the receive mode.

The KG-
4000 A uses
a sep- B

i
H
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ceiver and transmitter without instru-
ments is easy, effective and not critical.

The receiver, which has ten transis-
tors and two diodes, includes an RF
stage and push-pull audio output.

The transmitter is composed of a
crystal-controlled oscillator whose out-
put is fed through a driver amplifier to
the RF output stage. The driver stage
insures frequency stability and sup-
presses spurious harmonics. Both the
driver and the final RF stage are modu-
lated. This produces an excellent, low-
distortion signal that is free of splatter.
The output of the transmitter final goes
through a toroid coil which matches it to
the 35-inch whip antenna, in effect,
adding electrical length to it. There is
a trap coil tuned to 54 mc¢ which sup-
presses second-harmonic radiation. The
output is also fed to a jack to which a
50-ohm external antenna can be con-
nected for greater transmission range.

If you have been struggling to get
workable range out of a pair of 100-mw
walkie-talkies, it would pay you to con-
sider using a pair of 1-watters such as
the Heath GW-52. -§-

The Heath (left) can
be operated from AC
power by making a
simple circuit modifi-
cation. Jack on the top
at the right of the
whip antenna is for
an external antenna.
Controls are for vol-
ume and squelch.
KnightKit (right) has
speaker and micro-
phone mounted on
separate chassis, Bat
teries fit in compart-
ment behind printed-
circuit board. The jack
for an external an-
tenna is at the bottom
rear at the back of the
unit. Squelch and vol-
ume controls are
mounted on bracket in
the center of the unit.
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KNIGHT-KIT
KG-4000A

arate speaker and microphone. The only
advantage we could see to this is that
you can hold the unit (it’s a handful)
as you would a telephone handset.

The local/distance switch reduces re-
ceiver sensitivity and should be set to
local when operating the units at close
range. Knight recommends the squelch
be used at all times and the local/dis-
tance switch left in the local position
whenever possible to reduce battery
drain in the receive mode.

Inside is a pilot lamp that limits the
final RF’s current. It lights when you
transmit, indicating a carrier is present.
But, because of the location, it is diffi-
cult to see. And replacing the batteries
is a big job; the entire unit must be dis-
assembled. So another advantage of
using an NC battery is that you won’t
have to disassemble the unit as often.

Operating range was excellent. We
were able to maintain contact with
satisfactory speech intelligibility up to
five miles. All in all, the KG-4000A is a
good kit and will earn its keep—if you
use a NC battery. §-

Electronics Illustrated
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ODDIBALL ANTENNAS

NEARLY everyone who has an in-
terest in Citizens Band doings
becomes an antenna-watcher. On a
cross-country trip you’d see mostly
standard models but every so often an
odd-locking rig pops up and you won-
der how well it works.

The answer, almost without excep-
tion, is that the oddballs are not as effi-

Loaded whip for rearcowl mounting has «a
rakish look. It's made by Antenna Specialists.

cient as the standard models. But they
do offer special features. The most effi-
cient mobile whip is a 108-incher but
if lowering and raising it gets you down,
the answer is a less-efficient but handier
loaded, shortened whip. Similarly, odd-
ball base antennas may offer both
horizontal and vertical polarization or
extra-easy mounting at some loss in
efficiency.

Three of the oddest antennas ever to
come down the pike no longer are in
production, but you still see one once
in a while. One was a little structure

March, 1964

that looked- like a ring on short posts
that mounted on a car’s roof. It had
a slot in the ring which faced forward.
The Stinger was a tiny loaded whip
less than 30 inches tall and mounted in
the center of a car roof. The same com-
pany once brought out a discone model
that looked like an upended funnel
capped by a pie pan.

The odd-looking MR77 Match-Maker beam com-
bines both horizontal and vertical polarization.

In base antennas, the duo-pole ground
plane with its folded-over driven ele-
ment has an unusual appearance and
is seen everywhere. Two other strange-
looking rigs are beams featuring both
horizontal and vertical polarization. The
Match-Maker has three vertical ele-
ments and three horizontal rods with
drooping ends. The Gizmotchy fea-
tures nine elements in three sections.
Three elements point upward, three
down and to the right, three down and
to the left.

Many shortened, loaded mobile whips
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ODDESALL

ANTENNAS |

are on the market, some pretty odd,
some less so. One little job that mounts
in the crack between the trunk lid and
the rear cowl has the advantages ‘of
little height, good ground-plane action
from the car’s body and no interference
with the trunk lid.

Amongst unusual whip mountings is

Window bracket puts whip in center of car
roof, yet requires no holes; Technical Industries.

one that clamps onto a car window on
either side. The assembly extends
over the center of the roof and accepts
nearly any antenna element. A slightly
different version folds so the driver can
reach out and lay the antenna itself
back on the roof when he comes to a
low overhead.

The Mac-Whip is a full-length job,
but with a twist—a real one. It goes
up a while, then turns down and finally
points upward again. It looks a little
like a snake that changed its mind.

—Charles Tepfer, 2W4223 -§-
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The Forester

THE business of antenna-watching, as
we’ve hinted in the adjoining ar-
ticle, is an occupational hazard of
CBing. So you’re bending around a
curve in a rainstorm at 85. What catches
your eye? Could be a truck careening
down the road in your direction, but if
you really have the bug you’re also sure
to notice the way that smart dairy
farmer put his ground plane on his barn

| to gain an extra 20 feet.

To us dedicated observers of the
spreading antenna forests, political or
economic surveys that we read about
are piddling short-term jobs. Our can-
vasses last a lifetime. They may not be
as accurate as the toothpaste type or as
much fun as Kinsey’s, but it’s hard to
keep us from talking about them.

Without consulting a single datum
guaranteed by Good Housecleaning,
we’d say the most popular CB antenna
for home installation is the ground
plane. In our travels, we've spied at
least five GP’s for every one of any
other type. In second place would come
the coaxials, with a cubical quad thrown
in here and there for decorative effect.

In business installations, the leader
seems to be what we once dubbed the
non-directional beam, for want of a
better term (CB manufacturers, pre-
sumably for the same reason, also now
use the name). The N-D beam is the rig
with the long half-wave vertical driven
element and four little cat-whisker
radials at the bottom. Coaxes also seem
to run second with the commercial boys.

Directional beams are found now and
again peeping above the landscape.
Below may be either a business house
or a dwelling. Which reminds us of a
three-element beam that has been bug-
ging us for months. It’s painfully visible
from our office window, sitting there
about four blocks down the avenue and
hard by Rockefeller Center. We've won-
dered what it’s used for. Now's the time
to find out. . . —R. G. B.-§

Electronics Illustrated
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what’s ahead for the /\\

\

CITIZENS BAND? s

WASHINGTON

ORE CHANNELS to relieve crowd-

ing on the band? Forget it. How
about those monetary fines that are
hitting CBers around the country—will
they increase? Hold your pocketbook;
they've only started. And equipment
specifications—will they tighten up?
The matter is under more serious con-
sideration than generally is believed.
And what about sideband?

This sampling of key questions and
answers that touch on CB’s future
didn’t materialize in any crystal ball.
They’re the thoughts, educated guesses
and informed opinions of CB’s most
highly placed official—Ivan H. Loucks,
Chief of the Amateur and Citizens
Radio Division. In a talk with this corner
at the Commission’s Washington offices,
Loucks stroked in a graphic picture of
what he believes is ahead for CB.

Tight Spectrum. On the touchy issue
of more channels, the chief was rock-
rigid in his reply: “Not a ghost of a
chance.” Back some half-dozen years
ago when the Commission was trying to
search out a suitable spot for CB, it
found no openings. Unbelievable in a
spectrum running from about 10 ke to
millions of megacycles? Hardly. Most
frequencies already had been set aside

The FCC’s Ivan H.
Loucks (right) gives his
views on what's ahead
for CB in an exclusive
interview with El's
KBA4480. CB is here to
stay, says the Chief,
and it's going to stay on
those same 23 chan-
nels. But this is about
all that won’t be in
for some changes in the
days and years ahead.

March, 1964

for protected services—those stations
that could stand no interference (air-
craft, police, etc.).

The only possible allocation for CB
was the internationally recognized ISM
(Industrial, Scientific, Medical) band
on 27 mc. Populated by the buzz-saw
hash of the diathermy machine, the
band also was ridden with heavy inter-
ference from big industrial RF heating
systems. Small wonder, then, that even
hams, who had privileges on the band,
shunned it like the plague. But in Sep-
tember 1958 the amateur allocation was
withdrawn and 23 CB channels were
shoe-horned into 27 me.

There is no indication that the tight-
spectrum situation will change. On the
contrary, the protected services are
bursting with growth, even “splitting”
some of their channels to get more sta-
tions on the air. Thus, Louck’s reaction
to a past petition to create a “hobby”
band is that such space would have to
come from today's 23 channels. And he
punctuated his remarks with a card
bearing his ham call (he’s W3GD). His
thinking on this subject is contained in
one brief statement: “Over 200,000

people have managed to pass the ama-
[Continued on page 116]
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Umpteenth in the ever-growing number of unusual uses for CB,

here's how 2-way radio helps police crack down on crime.

THOUGH THE POLICE always get
their man, the problems of law en-
forcement are a little rougher than
the typical cops-and-robbers TV show
would suggest. Put yourself in the
‘boots of a foot patrolman on the beat in
a waterfront area late at night and you’ll
get some idea of what a policeman can
be up against.

But something new can be found in
the police officer’s bag of tricks, as evi-
denced by an electronic tool recently
purchased for the Confidential Squad of
the Elizabeth, N. J., Police Department.
That something is Citizens Band trans-
ceivers, and the cops say they work just
fine.

The Elizabeth police obviously can’t
divulge precise details on how the CB
equipment is being used, since this
might tip off the members of the under-
world they most want to catch. But
some aspects of the operation can be de-
scribed to give you an inkling of how CB
is clashing with crime.

74

In a nutshell, the CB transceivers
have been assigned to members of the
department’s Confidential Squad—the
group which deals with crimes involving
narcotics, gambling, alcohol and other
breaches of the hard-to-crack variety.
The transceivers enable all patrolmen
on a given assignment to keep in touch
with one another and with headquar-
ters.

Made by the Cadre Industries Corp.,
the transceivers feature two-channel
selectivity, which gives the police some
important advantages. For one thing,
they can reserve one channel for their
own communications, yet they easily
can monitor another channel if they dis-
cover someone is using CB equipment
to help perpetrate a crime. In addi-
tion, the two-channel option lessens the
probability of their transmissions being
picked up by the wrong party, as fre-
quently happens with the usual type of
police calls transmitted on a fixed fre-

quency. %_

Electronics Iliustrated
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Elizabeth police map out every action well in advance. Here, Sergeant
Alfred Goegelman details an operation and explains how CB trans-
ceivers will be used to coordinate the movements of two other officers.

Police Chief William ]. Mulkeen (right). CB transceiver
in hand. keeps in touch with two plainclothesmen who
are on a surveillance assignment elsewhere in the city.

March, 1964

Crimebusting is a chancy
business, but the Eliza-
beth police do their level
best to leave as little as
possible to chance. A well-
equipped test lab, manned
by Sergeant John A, Tordik,
the department’s Signal
System Superintendent,
helps insure that every CB
set is in top working order.
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GB EQUIPMENT

v Yesterday ~ Today v~ Tomorrow

By David Walker

BACK IN 1959 a group of us huddled
over a new kind of radio. It bore the
cryptic model number CRM-P2A-5, but

its purpose was no secret. For this was’

among a major company'’s first entries
into a field that was almost as new as
the rig itself.

RCA’s Radiomarine division had
moved fast in marketing a transceiver
for the new Class-D Citizens Band, cre-
ated only a few months earlier. And
within minutes we had laid the rig bare
for an anxious look into its circuitry.
Would it prove to be a bust—like the
handful of ineffective sets on the older
Class-A band?

The answer is history; Class D is now
the FCC’s largest single division. With
an allocation on lower frequencies, CB
shed its erratic, limited-range coverage
and took off.

That primitive RCA unit, along with
other pioneers—International Crystal’s
massive Citizens’ Bander and Heath’s
CB-1 Lunch Box are two notable exam-
ples—Iled the way. Today, of course, one
can point to dazzling improvements in
current CB transceivers. And the rea-
sons aren’t hard to find.

It isn’t that the CRM-P2A-5 didn’t do
its job well; it worked fine in 1959. But
the ensuing years produced a popula-
tion explosion on Class D. The sheer
force of numbers was mainly responsi-
ble for the sophistication that marks CB
equipment today.

More Selectivity. One of the earliest
facts of life CB manufacturers had to
face was this one: a cheap-to-produce
superregenerative receiver simply
couldn’t survive the battles of a crowded
band. As CBers grew more experienced
—and numerous—the thrill of talking to
Filbert down the street began to pall.
Now they wished to reject Filbert’s sig-
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nal with sharper, more selective re-
ceivers. As a result, the three-lung
superregen soon was eclipsed by the
superhet, whose prowess under adjacent
and co-channel interference sets today’s
standard.

Even now, with the transition in basic
receiver type nearly complete, the de-
mand for a tight receiver is unremitting.

One approach to greater selectivity
relies on low IF’s: the farther down in
frequency the signal is converted in a
receiver, the better the rig’s selectivity.
Thus, most current high-quality re-
ceivers employ dual conversion. An in-
coming signal on 27 mc may be shifted
down to 10 mc, then to 455 ke before it’s
turned into audio.

But why stop there? Designers have
tried triple conversion and emerged
with a receiver that's sharper than a
Krona edge. In fact, some sets even pro-
vide a fine tuning dial to snare those
stations that drift slightly (but legally)
out of the receiver’s thin tuning slot.

Dual and triple conversion aren’t the
only expedients now being used for
sharpening a receiver's selectivity.
Some sets feature crystal filters for
truly hair-thin bandpass. And watch for
the newest component being spotted in

Frequency synthesis is featured in Hammarlund's
CB-23 allchannel CB transceiver. Operator first
dials channel range. then selects specific channel.

Electronics Illustrated
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transceiver circuits for improved selec-
tivity. It’s the Transfilter, a solid-state,
low-cost ceramic filter made by Clevite.
Knight-Kit used one in a recent handie-
talkie; Vocaline has incorporated four
Transfilters into its new ED-276 rig.

More Sensitivity. Hot on the heels of
more selectivity is the quest for more
sensitivity. With CB power fixed at 5
watts, any increase in receiver sensi-
tivity tends to boost operating range.
And here is where the Nuvistor has
been able to make its mark in receiver
front-ends.

Chief asset of this tiny tube is that it
generates less internal noise than the
conventional RF amplifier. In some cir-
cuits you’ll find two Nuvistors in a cas-
code arrangement. This remains one of
the most satisfactory of all front-end
configurations.

In short, then, the guts of the CB re-
ceiver have become increasingly com-
plex, hotter and more expensive—and
quite unlike the early superregenera-
tive types that inhaled every strong sig-
nal in the vicinity. Thankfully, most
manufacturers now realize that it’s folly
not to provide a handy push-to-talk
button on the microphone for mobile
operation. And, like windshield wipers
and headlights on today’s automobiles,
squelch and noise limiters are just about
standard.

On the whole, these advances can be
considered necessities. But what'’s being
done to meet the insatiable CB appe-
tite for more accessories, features and
convenience?

More Channels. These demands also
have been met. S-meters are as common

First commercial single-sideband CB rig is Mark's
Sidewinder. Switch at lower center of front panel
provides for selection of lower or upper sideband.

March, 1964

Trend toward transistors in CB equipment is typ:-
fied by Vocaline’s ED-276. Transistors appear in re-
ceiver circuit. tubes in qudio and transmit sections.

as volume controls (they also double as
indicators of RF power, a far more valu-
able function). Spotting switches per-
mit a tunable receiver to be set with the
same accuracy as a crystal. And two of
the latest advances strike squarely at
the CBer’s persistent plea: “More chan-
nels, more power!”

Each year, new-model CB sets sport
more channel positions. It’s no trick for
the manufacturer. He simply adds more
terminals on the selector switch and
more crystal sockets. This approach
works well, up to a point. But what
about CBers who need a full house (23
channels) ? A grand total of 44 transmit
and receive crystals (assuming one pair
comes with the unit) tallies to some-
thing like $130. And no matter how you
look at it, that’s an awful lot of rocks in
your rig.

But there is another way out: fre-
quency synthesis. Instead of 46 crystals,
FS requires a mere 11. Crystal fre-
quencies are selected so a process of
mixing will combine them (by elec-
tronic adding and subtracting) enabling
you to receive and transmit on any
channel.

More Power. Easily the most glamor-
ous development to hit CB concerns
transmitter power. And no wonder.
Stories run rampant about the CBer
who hoisted his antenna with a helium-
filled balloon, juggled resistors in his rig
and threw in hotter tubes—in a bold
effort to get out farther.

Illicit operations aside, there is a valid
desire by many operators—not to in-
crease range—but to fill in shadowed,
obstructed areas in existing coverage
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GB EQUIPMENT

v Yesterday - Today v~ Tomorrow

patterns. Strapped with a 20-ft. limita-
tion on antenna height, the answer
simply is more power. And that answer
has arrived in the form of CB sideband.
(See the May, 1963 EI for an explana-
tion of how sideband operates.)

Sideband probably would die an early
death in CB if it served only to push
signals beyond the usual 10- or 20-mile
range. The resulting glut of interference
between towns and cities could make
local communications a nightmare. The
appeal of high power is strong, but you
can’t eliminate the basic reason for
keeping CB on a short-range basis:
there simply isn’t enough space in the
radio spectrum to serve thousands of
AM-FM-TV stations, several million
commercial and government stations, a
quarter-million hams and a half-mil-
lion CBers.

This accounts for the FCC’s approach
to CB and most other services—limit
range so the same frequencies can be
used simultaneously throughout the
country. If sideband upsets this balance,
the Commission probably would aban-
don its present wait-and-see attitude
and rule sideband out of existence on
27 mc. But so far, sideband is earning an
untainted reputation in CB. Talks with
engineers and operators point to a sig-
nificant conclusion: sideband is more of
a range “fill-in” technique than a mile-
age multiplier.

Most current sideband equipment
makes use of double sideband with re-
duced carrier. One example is Regency’s
Range Gain transceiver. The unit trans-
fers a portion of power, normally wasted
in the RF carrier, to the sidebands that
are the actual carriers of intelligence.
Any CB receiver can pick up and repro-
duce the sideband signal. Olson Elec-
tronics markets virtually the same set
under its own name.

General Radiotelephone also utilizes
double sideband in its SBT-3 sideband
generator, though the signal isn’t com-
patible with conventional CB receivers.
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However, the company markets an
adaptor to modify receivers for DSB
reception.

The CB power jackpot would be SSB
—single as opposed to double sideband.
Given the 5-watt power limitation,
more talk power is possible with SSB
than with any other system. Many
pooh-poohed the possibility of SSB for
CB at a CB convention back in March
1962. “Too expensive,” was the argu-
ment advanced by a good many experts
only two short years ago. After all,
“It might cost $500 to produce.”

But the arm-
chair prophets
were wrong. To-
day, we have a
commercial CB rig
fitted with all the
appurtenances of
true SSB opera-
tion. In the Mark
Sidewinder, car-
rier and one side-
band are sup-
pressed nearly out
of existence.

And Tomorrow?
Along with major
trends, a myriad of
minor advances
touch CB: the hy-
brid transceiver
that combines the
best features of
tubes and transis-
tors; the rugged-
ized rig built for
rough commercial
service; 1l-watt

walkie-talkies that
lift portables out
of the novelty
class; and selec-

HE-75 walkie-talkie by
Lafayette includes a
crystal-controlled super-
het receiver. Transmit-
ter is rated at 1 watt.

tive call.

But where, if at all, has CB equip-
ment design faltered? True, the pres-
sure of competition, demands of CB
operators and advances in electronics
all have worked to refine today’s trans-
ceivers. And from a technical stand-
point, CB has realized much of its early
promise—to provide a low-cost method
of communication.

[Continued on page 112]

Electronics Illustrated


www.americanradiohistory.com

NO DOUBT about it—so many hams are working phone these days that it’s im-
possible to get a clear word in edgewise. SSB notwithstanding, CW is the
only way out—or should we say in—for more contacts. But going back to code
isn’t going to be easy for many hams whose fist has grown heavy from holding
a mike instead of working a key. And while the hope of going back to CW may
be great, the effort required to send code again may seem insurmountable.

EI’s Automatic Code Sender is the easiest way for you to recapture the thrills
of DX—with less power, on wide-open CW channels and without painfully pound-
ing out each dit and dah. Just press a microswitch button on the sender’s type-
writer-like keyboard for the character you want and presto!l—you’ll get a per-
fectly timed string of crisp dits and dahs.

While automatic code senders aren’t new (commercially-made senders can be
purchased starting at about $300) you can build this one for about $50. With com-
ponents of the values specified, it will send 16 words per minute—if you can type
that fast.

The sender is a project for an experienced builder. A lot of parts and time go
into it and you have to watch what you're doing every step along the way. Con-

AND NOW FOR THE FIRST TIME!
an |

i

YOU CAN BUILD

By Morris Grossman

You type...
It sends code!

March, 1964

www americanradiohistor



www.americanradiohistory.com

CODE SENDER

struction can’t be rushed. We estimate
it will take about 20 hours to build. But
when you'’re finished you’ll have a shack
accessory to be proud of.
Construction. Rome wasn’t built in a
day and the sender can’t be, either. One
careless goof along the way may take

hours to find after the job is completed.
Take it slow! We have broken construc-
tion down to five major steps which
should be followed in order:

(1) The diode matrix—A large per-
forated board with 17 vertical columns
and 40 horizontal rows to which are con-
nected 80 diodes. The matrix is on the
left side of the top of the sender in the
photo on the first page of this story. A
section of the matrix is on our cover.

FROM NQ CONTACTS

ON KEYBOARD SWITCHES
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Fig. 1-—Diode matrix. Be absolutely sure polarity of ail 80 diodes is correct. Start at left column and
work from top to bottom and left to right: 9 triongles mean there is a jumper between the row and column.
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Fig. 2—Closeup of matrix shows diodes’ cathode
lead connected to column buss wire. spaghetti-
covered anode lead connected to row buss wire.

(2) The wood frame and keyboard
switches (Figs. 7, 9 and 10).

(3) The relay and components chassis
(Fig. 5).

(4) Wiring to and between all relays
(Fig. 5 and table, Fig. 12).

(5) Connections to and between the
matrix, relay and components chassis
and keyboard switches.

® The diode matrix is built on a 163%x
7&-inch piece of perforated phenolic
board. When the board is cut to this size
there should be 87 horizontal rows of
holes from top to bottom and 38 vertical
columns of holes from left to right.

In the third row down from the top
and third row up from the bottom, insert
a flea clip in every other hole, beginning
at the second column in from the left.
You should end up with 17 flea clips
across the top and bottom rows.

In the fifth row down from the top and
second column in from the left (and
first column in from the right), insert
a flea clip in every other hole down to
and including the fifth row up from the
bottom. There should be 40 flea clips in
both the left and right columns. The
margins at the top, bottom and sides are
necessary.

The 17 vertical buss wires are next.
They are made of #18 solid wire and
are 153 inches long. Cut seventeen
163s-inch lengths of wire, roll them flat
between two pieces of wood and bend a
half inch at each end 90 degrees. Insert
the ends of each buss wire in the flea

March, 1964

Fig. 3—Portlon of completed diode matrix. Note
unused rows of holes. Put a few wood screws
through perforated board to hold it in frame.

clips at the top and bottom of the matrix
so they’re about Y% inch above the board,
as in Fig. 2.

The 40 horizontal buss wires are 63
inches long and are made from 8Y%-inch
pieces of the same gauge wire. Bend 3
inch at each end 90 degrees. Push the
wires in the flea clips on the sides so
they’re % inch above the perforated
board, as in Fig. 2. Inspect all the buss
wires to make sure they don’t touch each
other and that they are parallel. Now
apply solder to each of the 114 flea clips.
Mark each row and column on the left,
top and right with the letters and num-
bers shown on the matrix schematic in
Fig. 1.

Before installing the 80 diodes, check
each with an ohmmeter set to its lowest

TO DIODE MATRIX

T0 D-2
(TS1-2) A 8 C 0-8 9

Fig. 4—li switches are arranged like typewriter
keyboard, connect lead from N.C. lug to wiper
lug on adjacent switch. not alphabetically as here.
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Fig. 5—Relay and components chassis. All relays.
capacitors, resistors, the terminal strips and
power {ransformer are mounted om a piece of
16%2x3%:-inch aluminum. Drill all holes before
mounting anything. Drilling holes after the relays
are mounted may leave chips in their conmtacts.
After all parts have been installed. make the
connections between them as shown. Mark top re-
lay RY7 and number other relays in order from RY1
to RY6. Balance of wiring is covered in Fig. 12.
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(R X1) range. Connect the negative lead
to the cathode of the diode (see sketch
at the right of Fig. 11) and connect the
positive lead to the anode. The resistance
should be less than 20 ohms. Reverse the
leads. The resistance now should be high
(over 100,000 ohms). Since diodes are
non-linear, you’ll measure a different
forward resistance on other meter
ranges and, for that matter, with differ-
ent ohmmeters. The forward resistance
of 20 ohms, therefore, is only approxi-
mate.

If the diode is good, connect it be-
tween the vertical and horizontal buss
wires, following the schematic in Fig. 1.
For example, the diode between the ver-
tical column marked I and the horizontal
row marked E has its cathode lead con-
nected to the I buss and the anode lead
connected to the E buss. Figure 2 shows
exactly what the diode looks like in-
stalled. Several places will be crowded
so watch for shorts between cases.

After all diodes are installed connect
the negative ohmmeter lead to the row
marked E at the left of the matrix. Con-
nect the positive lead to the dot line
(top) of the group I output at the right
of the schematic (marked TS2-2) in
Fig. 1. You should measure continuity.

Then connect the positive lead to the
dash line in the group I output and to
each of the other dot and dash output
lines in the four other output groups
marked II, III, IV and V. You should get
an open-circuit indication on all other
output lines. Using a chart of the code,
go through the alphabet and numbers 0
through 9, checking every letter and
number line on the matrix.

Here's how it’s done for a five-charac-
ter number. For the number 2, connect
the negative ohmmeter lead to the 2 buss
at the left (32nd row down). You should
measure continuity on the dot lines only
in output groups Nos. I and II and the
dash lines only in output groups III, IV
and V.

Where there should be continuity the
resistance should be under 75 ohms
(again, this will depend on the meter).
Where there shouldn’t be continuity, the
resistance should be more than 100,000
ohms. If there is trouble, go over the
connections of all diodes and look for:

Electronics Illustrated
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(1) open or shorted diodes, (2) diode
connected in reverse, (3) diode con-
nected to the wrong buss wire, (4)
missing diode or, (5) extra diode.

® The Frame and Keyboard Switches.
All dimensions and construction details
for the frame appear in Fig. 10. While
the paint is drying, solder a short length
of wire to the normally closed lug on
each of the microswitches before install-
ing them. Refer to Figs. 7 and 9 for in-
stallation details.

Turn the frame over and connect the
leads soldered to the normally closed
lug on one switch to the wiper lug on the
adjacent switch, as in Fig. 4. We have
shown the hookup between alphabeti-
cally arranged switches merely to indi-
cate electrical connectors.

When finished, turn the frame right
side up and mount the matrix with the
diodes facing up, as in Fig. 3. Connect
the wire from the normally open (N.O.)
lug on each switch to its corresponding
letter or number buss (flea clip) on the
left side and top of the matrix. The leads
from the normally closed lug on switch
A and the wiper lug on switch 9 will be
connected later.

¢ Relay and Components Chassis.
Details about mounting relays RY1
through RY7, capacitors, resistors and
the power transformer are explained in
the caption for Fig. 5. Before installing
the relays, inspect their springs to see
whether they allow the contacts to make
good connections in the energized and
de-energized positions. The armature
should move freely when depressed
with your finger. Closed-contact resist-
ance should be 0.1 ohm. The coil re-
sistance should be about 700 ohms.

®* Wiring To and Between Relays.
After all wiring to the relays has been
completed, using Fig. 5 as a guide, refer
to the table of Fig. 12. Start with RY7
and go down the line one lug (numbers
at left) at a time both to make sure a
connection has been made to that lug
and to find out what connection must be
made from that lug to another relay.

For example, under the column for
RY7 there should be no connection to or
from lug 1. For lug 2 there is the notation
7-8. To save space, we used shorthand
and left out only the letters RY. In other
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words 7-8 is an abbreviation for RY7-8.
Since this is in the box opposite lug No.
2 it means there should be a jumper from
lug 8 on RY7 to lug 2 on RY7, the same
relay.

Let’s try another. Go down the RY2
column to lug 7. Here you see 2-B and
6-12. Again, this is shorthand for RY2-B
and RY6-12. This step tells you to con-
nect a wire from lug 7 on RY2 to lug B
on RY2 and to lug 12 on RY6. The table
is set up so you must work from left to
right, starting with RY7. Don’t start in
the middle. In some places you’ll find
the number of parts you installed earlier
when wiring from Fig. 5. This is a good
check on what you've done.

After all relays have been wired, in-
stall the chassis on the right side of the
frame and connect the outputs (Group
LIIL III, IV, V) on the matrix to terminal
strips TS1 through TS5. Connect the
wire -from the normally closed lug on
keyboard switch A (Fig. 4) to lug 2 on
terminal strip TS1 and the lead from the
wiper contact on keyboard switch 9 to
lug 5 on terminal strip TS5. Build the
power supply and connect a wire from
TS6, lugs 1 and 2 to a plug to match your
transmitter’s input jack.

Operating Speed. Capacitors C1
through C11 determine the sender’s
operating speed. By doubling the value
of the 20 mf capacitors (with the ex-
ception of C1 and C12) to 40 mf and the
60 mf capacitors to 120 mf, the speed will
be about eight words per minute. By

PARTS LIST

R1-R8—10-ohm, I-watt resistor

R9—5,000-0hm, !-watt resistor

C1,C2.C4,C4,C8,C10,C12—20 mf, 50 V electrolytic
capacitor {Lafayette C-100 or equiv.)

C3,C5,C7,C9.C11—40 mf, 50 ¥ electrolytic capacitor

C13—100 mf, 50 V electrolytic capacitor X

D1-DI12 and 80 matrix diodes—750 ma, 100 PIV sili-
con top-hat diodes. Available for 9¢ each plus
postage from Warren Electronics Co., 87 Cham-
bers St., New York, N. Y. 10007.

S|—SPST feed-thru switch

Ti—Power transformer: primary 117 YAC; second-
ary 25 ¥V @ | A [Allied Radio 81 G 421 or equiv.)

RY1-RY7—4PDT relay, 24-volt DC, 700-ohm coil.
Atlied Control Co. # TAT-4C. Available for
$3.21 each plus postage from Newark Electronics
Corp., 223 West Madison St., Chicago, Ill. Cata-
log No. 59F481.

Keyboard switches—SPDT microswitches. Available
at 5 for $1 plus postage from Herbach and Rade-
man, Inc., 1204 Arch St., Philadeiphia, Pa. 19107,
Catalog No. TM-7059.

Misc.—130 flea clips (Lafayette MS-263), I18x7-
5/16-inch perforated board (Lafayette MS$-918),
#18 buss wire (Belden 8019 or equiv.), terminal
strips.
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RELAY LUGS
1 2

=
FROM DIODE MATRIX ¥
— e
KEYBOARD SWITCHES
L

4 5
7
5 N.C.

— T
RY) [Rv2 RY3 [RY4 [RYS
€L B Bl oL & TO 10 1
=3 T‘" i T TRANSMITTER
i l

2

:COIL LUGSE

A 8

T $———=-=0

o
@M

TO DIODE MATRIX

Fig. 8—Schematic of sender. Because of com-
plex relay wiring, we used industrial symbols.
Fig. 11 shows how these symbols are related to

the type normally used in El schematics. Use
this schematic as a final check on all wiring.

nz

VAC Fig. 9—Notice how the microswitches are stacked

vy one row above the other and offset slightly so

4 keyboard will resemble that of a typewriter.
BLK

Fig. 6—Power supply. Full-wave bridge rectifier
will provide a stable 35-volt output for sender.

6-32X 11-1/2" LONG THREADED ROD {8 REQ'D)—

L2t ]

sl i .\

11
3/8" WIDE WOOD SPACER REQUIRED TO
STAGGER EACH ROW OF SWITHES AS A

TYPEWRITER KEYBOARD — 6-32 NUTS

]

Fig. 7—Cutaway view of keyboard shows how the
microswitches are mounted and are held in place.
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174" DEEP

178" DIA. HOLES I 17-174" -\
) - 16-5/8" 2"  RABBET

< CUT HOLE FOR WIRES

_ 3 PIECES 3/4" ;LA
¢ GLUED TOGETHER

I

-~ 3-| /4" 172" Dta. CLEARANCE .
i 4-5/8" HOLES FOR NUTS ALL LUMBER 3/4" SUGAR PINE
- : - 23-3/4" : -

Fig. 10—Frame for the sender is built entirely of ¥-inch-thick sugar pine. Check switches before
installing. It will be a big job to remove ome of the dowels from the Y:-inch-diameter nutclearance
holes if switch has to be taken out. Matrix and relay chassis can be covered with 12x17x4-inch chassis.

RELAY CONTACTS RELAY CONTACTS CONTACTS RELAY COIL TOP-HAT DIODES

NORMALLY OPEN ( NO.) | NORMALLY CLOSED(NC))

Fig. 11—Our normal relay symbols are shown at left. Industrial equivalents are at right. When SPDT
relay armature transfers, think of diagonal line moving from contacts 1 and 2 to contacts 2 and 3.

halving the value of the capacitors to 10

RELAY NOS. and 30 mf, the speed will be about 25

av7 | Rt | Ry2 | RY3 | RY4 | RYS | RYE words per minute. Always keep a 3-to-

(1 = [ 2o | 391 | a1 | 51 |Tset]| - 1 relationship or the dashes won’t be

z[ 78| 8+ | B+ | B+ | B+ | B+ | - three times as long as dots. Don't use

3] R2 | 2-3 |33 |4-3 | 53| 68| - capacitors smaller than 10 mf and 30 mf.

s G _° - = - Y 3 - The capacitance of electrolytics,

| 2 e B A il LE Lo especially cheap ones, often is different

= T T T T frorp yvhat’s printed on the ,label. A

= Blco.calca.cs|ce.c7 |ce,colco.cil| - > variation of + 20 per cent won’t matter.

ol rR3 | Ra | Rs | Re | R7 | - = But if the dashes sound like dots, con-

o] - - - - - - - nect a small-value capacitor in parallel

nl - = - . = 2 < with C3, C5, C7, C9 or C11, depending

12] 1-8 [2°11,6%8|3-11611]411,6:2{511,6°5] - > on which dash in a string of five is too

L‘ TS2E-SE_JOND | GND JGND LGHD LGND short. Capacitors C2, C4, C6, C8 and C10
| elmic|7i2| 27 [ 37 [ a-7 | 5-7 |R8,53

determine the length of the dots. C2 and
C3 are the first dot or dash in a string of

Fig. 12— Connections to and between relays. five

Empty boxes (especially RY6) don’t mean there T'h der’ d il fF b
are no wires on lugs. Connections may have been e sender's spee. also is affecte: Y
made before and when working right from RY7. {Continued on page 112]
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| [ THE LISTENER

SWL-DX NOTES

BY C. M. STANBURY JI

ONG WAVE . . . The low frequencies always have possessed a mysterious at-
traction for a relatively small group of serious DXers, this corner included.
And, thanks to this interest, low-frequency receivers now are readily available.
For example, the R. E. Goodheart Co., Box 1220, Beverly Hills, Calif., still has
a few BC-453 receivers on hand for $12.95 plus shipping charges. Further, while
the majority of stations on the low-frequency bands still are CW beacons, a num-
ber of voice broadcasters
now can be logged and
verified.

Many of these stations
are operated by the Fed-
eral Aviation Agency and
describe weather condi-
tions at every major air
terminal 24 hours a day.
Identification, usually
made every six minutes,
consists simply of the loca-
tion—*Cleveland Radio,”
“Detroit Area Radio,” and
S0 on.

If you pick up one of the
stations and want to try
for a QSL, address your
report to Officer in Charge,
Aeradio, Federal Aviation
Agency at the appropriate
location. Many will verify
via letter. In the event that
the stations you hear don’t
reply to your first report,
a self-prepared card for
them to sign and mail back
likely will do the trick.

Our illustration, inci-
dentally, shows the Aera-
dio transmitting antennas
at Wiarton, Ont. This sta-
tion operates on 326 kc, with weather broadcasts scheduled for 22 and 52 min-
utes past each hour.

Another type of long-wave broadcast station, much more difficult to hear, is
that species located in Europe and intended for the general public. Fortunately,
the current low sunspot count means that DXers east of the Mississippi have a
real chance at them. Best bets are theBBC facility at Droitwich, England, on
200 kc (one of the world’s oldest broadcast stations) and Radio Luxembourg on
233 kc. The English station relays the BBC’s Light Program, feeding 400 kw into
an antenna some 700 feet high.

Stations below the broadcast band make use of some unusual an-
tennas. This array belongs to the Aeradio outlet at Wiarton. Ontario.

British Honduras and Up . . . BCB DXers now have a first-class source for
Central American “research” right on their favorite [Continued on page 114]
86 Electronics Illustrated

WwWwWW-americanradiohistorv. com


www.americanradiohistory.com

Multiplying a

HAVE you wondered how you could
use the 0-1 ma DC milliammeter
we've often mentioned in this series to
measure voltage or higher currents?
It’s easy. Multiplier resistors will con-
vert it to a voltmeter and shunt resistors
will extend its range to 10 or 100 ma,
or even to several amperes.

We’ll tackle converting it to a volt-
meter first. For a 1 ma milliammeter
to indicate 10 volts full-scale, just con-
nect a 10,000-ohm resistor in series with
either of the meter’s
leads. How’d we get
this value? By using
our old friend Ohms
Law (R = E/I) and
dividing the full-
scale voltage desired
by .001, the meter’s
present full-scale
current range in am-
peres (R — 10/.001).

The original scale
markings must now
be multiplied by 10
and read as volts.
That is, 1 ma now
represents 10 volts, .5
ma is 5 volts. The
resistor value for
other ranges is ob-
tained the same way.

AS 4 VOLTHETER

SHUNT
RESISTANCE
WIRE

A

0-1 OC MILLIAMMETER

AS AN EXTENDED
RANGE MILLIAKKETER

i)

 BEGINNERS
PAGE

Meter

internal resistance of your meter. Gen-
erally it’s between 50 and 100 ohms for
1 ma meters.

Then use this formula to determine
the shunt resistance: R.— Rn/ (M — 1).
R. is the shunt resistance desired, Rm
is the meter’s internal resistance and
M is what’s called the multiplying fac-
tor. Here’s the way R. is determined
to convert a 1 ma meter with an in-
ternal resistance of 100 ohms to make
it indicate 100 ma full-scale:

Since 100 ma is
100 times the meter’s
original full-scale
current range, M is
100. R, we'll assume,
is 100 ohms. Putting
these values into the
formula givesus R.—
100/ (100 — 1), which
equals 100/99, or 1.01

.ohms.

Precision resistors
of this value are
available but it’s
more practical to
wind your own on a
piece of wood or on
a high-resistance, 2-
watt carbon resistor.
For ranges up to
about 200 ma, use No.

HULTIPLIER
RESISTOR

For a range full-scale

of 1 volt, use a 1,000-ohm resistor. One
hundred volts full-scale requires a
100,000-ohm resistor. For 500 volts
full-scale, use a 500,000-ohm resistor
and multiply each scale number by 500.
If the needle points to .5 ma, you're
measuring 250 volts. For greatest ac-
curacy, use 1 per cent resistors.

A bit more work and arithmetic are
required to adapt a 1 ma meter to
measure higher current. First thing to
do is look in a parts catalog to get the

March, 1964

32 enameled copper
wire, which has a resistance of .167 ohms
per foot. To find the exact length for the
100 ma range, divide the resistance re-
quired by .167. The answer is 6.04 feet,
but 6 feet will do. Connect the shunt
resistor across the meter’s terminals.

For current ranges between 200 ma
and 1 ampere, use No. 24 wire; its re-
sistance is .026 ohms per foot. For infor-
mation about other wire sizes, refer to
the wire tables in electronic reference
books.—H. B. Morris. ‘&
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A CBer who has constructed much of his
own equipment, Lee Marks, 8W2086, is
equally handy with @ hammer. Three EI
projects—a modulation meter, a tune-up
meter and a power-output meter—are vis-
ible in this photo, and Lee himself built
the 12- x 20-ft. shack during his vacation.
Lee hails from North Little Rock, Ark..
where he is active in Civil Defense work.
What little spare time he has goes into
repairing neighbors’ radio and TV sets.

PRIZ2E SHRIACKS

ROUD of your ham, CB or SWL shack? Want to win $20, and see a photo of

you and your shack in EI to boot? You can—if your photo is one of the lucky
winners in EI's Prize Shacks contest. Just send your photos to EI Prize Shacks,
67 West 44th St.,, New York, N.Y. 10036. Include some information about your-
self, your equipment and your activities, and write your name and address on
the back of each photo. We prefer 8x10-inch glossies, and non-prize-winning en-
tries will be returned. All set? Then let’s see those Prize Shacks photos roll in!

™
]

S
o E——

L e S S

"

Only 17 years old. Joseph
Brunke, WIACG, of Junction
City, Wis.., has over three
years of hamming behind him,
and he says he thinks ham
radio is the finest hobby in the
world. Equipment in his small
but cozy shack includes a Hall-
icrafters HT-37 transmitter as
well as National NC-270, Halli-
crafters SX-111 and Lafayette
HE-S0A receivers. WIACG is
the proud possessor of a WAS
certificate, which perhaps
bears out his nickname-—Skip.

The young SWL in this photo is
none other than Bob Wood, whose
QTH is Tilbury. Ont., Canada. Bob
has been an SWL for a little over
a year and a half and he has doz-
ens of QSL cards in his collection.
A member of the Canadian DX
Club, Bob also edits the Buyer’s
Guide section of the CDXC paper.
Bob relies on an RCA Q33 re-
ceiver for the bulk of his SWLing.
but he also keeps a Westinghouse
750T5 BCB receiver on hand for
standby use. His antennas in-
clude a 50-ft. inverted-V and a
50-ft. long-wire. Soon to be
added is a loop for BCB DXing.

Electronics Illustrated
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By Herb Friedman, W2ZLF

WHY let your fellow hams get all the kicks from handling phone-patch
traffic (and collect those rare QSL’s) when for a ten-dollar bill you
can join the fraternity?

In case you're not familiar with “handling phone-patch traffic,” here’s’
what it’s all about: a patch connects the input of your transmitter and
the output of your receiver to your telephone line. Anyone who can be
reached by phone can carry on, via your station, two-way radio communi-
cation. If you want to get in on the conversation you listen and talk with
your telephone handset.

Sound like fun? It is, and handling phone-patch traffic can serve a useful
purpose. For example, it enables a serviceman overseas to talk with his

family at home-—at modest rates.

Our phone-patch has all the important features—an RF filter to prevent
your transmitter’s output from jamming the neighborhood phones, a cali-
brated VU meter that indicates zero VU (not 10db down) when you feed
the maximum permissible signal into the telephone line and a level control
which governs how much your transmitter will be modulated by the in-

coming signal on the phone line. Our patch cannot be used for VOX
operation.

For reasons we won’t go into, you rarely can modulate a transmitter 100
per cent with a VOXed patch. Sometimes it is even difficult to achieve
25 per cent modulation. You can modulate right up to 100 per cent with
our patch, but you'll have to switch from transmit to receive manually.
If your transmitter is equipped with VOX, you still can use the patch but,
of course, you must switch manually.

Construction

Our model is built in the U-section of a 3x4x5-inch Minibox. Wiring
and parts placement are somewhat critical, so your layout should follow
the pictorial as closely as possible.

You’ll have no difficulty in seeing when the
signal into the phone line is about to exceed a
safe limit: our patch is designed so 100 per
cent, or zero VU, corresponds to maximum level.

March, 1964 9l
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TEN BUCK
PHONE PATCH

Note that the shielded leads from
J3 and J4 to S1 are grounded at J3 and
J4 only. To prevent a clipped strand
of the shield from shorting S1’s contacts,
dress the ends at S1 with tape.

The hole for M1 can be made with a
1%-inch chassis punch. Since the hole
in the mounting foot on the terminal
strip at the rear of M1 is larger than
MI’s stud, place a #4 internal star
washer on both sides of the mounting
foot.

C5 must be a non-polarized capacitor.
Do not use an electrolytic.

M1’s location in the circuit differs
from that in other patches. It is con-
nected on the receiver side of the
T-pad (R3,R4,R5,) rather than on the
telephone-line side. This causes M1 to
indicate zero VU, or 100 per cent, rather
than a mere wiggle around —10db,
when the maximum permissible signal
is fed into the phone line. R2, a 3,600-
ohm resistor, is supplied with M1.

Running a Patch
Connect your mike to J4 and your

92

PARTS LIST

RI-—160-ohm potentiometer

R2—3,600-ohm resistor (supplied with M)

R3,R4—270-ohm, l4h-watt, 10% resistor

R5—340-ohm, l/;-watt, 10% resistor

CI1-C4—.00¢ mf, 500 V disc capacitor

C5—4 mf, 150 VDC non-polarized capacitor
(Lafayette CF-115 or equiv.)

LI L2—50 microhenry RF choke (MNational R-33,
Allied Radio 81 G 116 or equiv.)

MI1—YU meter (Lafayette TM-10)

i T1—Transistor output transformer: 500-ohm primary,
3.2-0hm secondary {Lafayette TR-95)

J1,J2,J5,J8,J7—Insulated S-way binding posts

J3,J4—Jacks to match existing microphone
connectors

S|—4PDT rotary switch {Mallory 3242J)

transmitter’s input to J3. Connect the
receiver’s speaker-output leads to J5
and J7 and connect the speaker to J6
and J7 (J7 is the common-ground termi-
nal).

If your telephone has a two-wire
circuit (private ringing) connect J1
and J2 to the two wires in the phone
company’s connecting block (usually
mounted near the baseboard). If you
have a three-wire circuit (party-line
ringing) connect J1 and J2 to the talking
pair—usually the red and green wires.

When S1 is in the off position, station
operation is normal; that is, your mike
is connected to the transmitter, the
speaker is connected to the receiver
and the patch is disconnected from the
phone line. When S1 is set to on, the
mike is disconnected from the trans-
mitter, and the transmitter input and

Electronics Illustrated
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the receiver output are connected to the
phone line.

When handling patch traffic, always
make the telephone contact before you
set S1 to on and explain to the party
being called that only one person can
speak at a time. (Don't dial the num-
ber with S1 on or the dial pulses may
damage the VU meter.) Tell the person
on the phone that when he wants you
to switch to listen he should say over.
This will be your cue to switch from
transmit to receive. Do not broadcast
these preliminary instructions, the dial
tone or conversation with the operator.
After your instructions have been un-
erstood set S1 to on and start the air
contact.

Adjust the level of the signal from
the receiver into the phone line with
the receiver’s AF or RF gain control so
M1 indicates zero VU (100 per cent) on
speech peaks. The signal should not
cause M1’s needle to go beyond the 100
per cent mark or the phone line will be
overloaded and crosstalk will result.
(Don’t bother the phone company and
they won’t bother you.) Keep your
hand on the receiver’s gain control dur-
ing the conversation to prevent fading
from dropping the signal in the mud.

When transmitting the incoming tele-
phone signal, adjust R1 for maximum
modulation on the opening words. Since
your mike is disconnected when you use
the patch use your phone’s handset to
get in on the conversation if need be.

March, 1964

As the level of your voice may be
30db or more higher than the level of
the voice on the phone, you must speak
in practically a whisper. On the other
hand, if you adjust R1 for maximum
modulation with your voice, the voice
on the line will hardly be audible.

If the person you want to contact by
phone isn’t available, you can record the
message from your receiver on tape if
you have a recorder. Later, connect the
tape recorder’s speaker output to the
patch’s receiver terminals (J5 and J7)
and feed the taped message over the
phone line.

The patch has a speaker input impe-
dance (at J5 and J7) of 3.2 ohms, so it
can be connected to any recorder with
an output impedance of 3.2 to 8 ohms.
You cannot feed the preamp output of
the tape recorder into the patch. §-

Lead from jack marked “trems’ (J3) goes to trams-
mitter modulator input and should be shlelded.

93

wWwWwW_americanradiohistorv-com


www.americanradiohistory.com

IG DOINGS. . .
Now’s the time
to flip your log book
ahead five or six
pages and make a
notation: “1964 Na-
tional ARRL. Con-
vention, August 21,
22 and 23; Hotel New
York Hilton.” Since
it will be celebrating
a half-century of
amateur radio, this
promises to be a
bang-up affair. Naturally, there’ll be
plenty of exhibits, demonstrations, tech-
nical sessions and-—you name it.

Herb Hoover, Jr., W6ZH and League
president, will be toastmaster at the
Saturday night dinner. What’s more,
Senator Barry Goldwater, WTUGA/
K3UIG, will be featured speaker. With
the New York World’s Fair in full swing
by August, what could be a better time
to load the XYL, and harmonics into the
family car and head for little o]’ New
York?

THE
HAM

SHACK

BY ROBERT
HERTZBERG
W2DJJ

All In The Mind. . . A recent visitor
in my shack was a ham who’s on phone
exclusively. He seemed much impressed
as I carried on a CW interchange with
another operator without writing down
any of the latter’s transmissions.

94

“How can you remember what he’s
saying?” he asked.

“Dunno,” I replied, “I just listen.”
Then I ventured, ‘* ‘Copying in the head”
becomes natural after a while, like
learning a language by living where it’s
spoken. Besides, if I wrote down what
the other chap actually sent I'd be con-
fused by his little errors. You just get
the sense of Morse, but that’s what
counts.”

Couple of days later I was startled to
hear my friend on CW.

“This is more fun than just gassing
into a mike,” his key stuttered out, more
or less accurately. “Having a ball. Also
working all kinds of DX.”

QRP . .. To go on the air with a full
kilowatt takes only money. But to work
consistent DX with a tenth of that power
takes skill-——and luck. This challenge ap-
peals to so many hams that a private
organization called the QRP Amateur
Radio Club already has enrolled 700
members in all parts of the world.

You, too, can join if your input is 100
watts or less (200 watts PEP on side-
band). And, once a member, there’s a
chance of winning certificates for
operating achievements. For more dope,
send a stamped and addressed envelope
to Jim Perry, K4WVX, 2691 56th St., St.
Petersburg, Fla. 33710. <

Those strange noises you
sometimes hear when
W2KR is on the air may be
Caesar’s efforts to get into
the act. Raised from puppy-
hood in Mort Kahn’s shack,
this ferocious-looking but
surprigsingly gentle dog is
almost W2KR’s second op.
Mort, by the way, is a real
old-timer, having had the
same call since 1921, Gear
in his impressive shack at
Great Neck, N. Y., includes
an Eldico 1-KW transmitter
and a Collins KWM2 driv-
ing a 30L1 1-KW linear.
Well known as a consult-
ant on SSB, Mort recently
jetted around the world
testing out SSB equipment.

Electronics Illustrated
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ILICON CONTROLLED RECTI-

FIER HOBBY MANUAL. Edited
by T. O. Reich. General Electric Co.,
Auburn, N. Y. 70 pages. $1

GE’s publications for hobbyists usual-
ly are excellent, and this little book is
no exception. Its pages contain several
good (and fairly simple) projects for
anyone who likes to tinker with semi-
conductors. And they provide enough
material to keep a hobbyist busy for a
long, long time.

The useful gadgets you can build in-
clude a regulated battery charger, a
Variac, a plug-in speed control for
portable tools, a control center for a
model railroad, an enlarger photo timer
and several kinds of flashers. Our illus-
tration, below, taken from the book,
shows one of the more novel items: a
hookup which enables you to light an
electric bulb with a safety match.

STRESS ANALYSIS OF A
STRAPLESS EVENING GOWN
And Other Essays for a Scientific Age.
Edited by Robert A. Baker. Prentice-
Hall, Englewood Cliffs, N. J. 192 pages.
$3.95
If the scientific world is just a bit too
much for you at times, dip into this book
for some fast, fast, fast relief. Here
are some fine spoofs (many of them
pretty savage) aimed at some vulner-
able targets. Unlike some satire on sci-
entific and technical subjects, this an-
thology doesn’t fall flat from too much
“in” jargon. The contributors, ranging
from physicist Leo Szilard to novelist
John Updike, write for anyone with a
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sense of humor and an eye for what’s
going on in the world.

Though the book pokes fun at every-
one from archaeologists to AMA mem-
bers and everything from scientific prog-
ress to logic, the real targets (as always)
are stupidity, stuffiness and our ever-
growing tendency to take ourselves too
seriously. Not all the darts hit home,
of course. The title story is rather
labored and so are a few other entries.
But, by and large, this is a book you can
take as a tonic any time the world of
computers and rockets gets to be too
much.

ASIC MATHEMATICS, Volume 4.
By Norman H. Crowhurst. John F.
Rider, New York. 138 pages. $3.90
No spoofing here. Math, we all know,
is a deadly serious business. (Remem-
ber what it used to do to your high-
school average?) This is the final vol-
ume of Mr. Crowhurst’s re-education
series, and by now he is a good way
beyond the basic 2 + 2 stuff. In fact,
this volume might be described as a
collection of complex applications of
complex formulas. But now seems a
good time to say that the series as a
whole has been a good attack on a sub-
ject that still scares some of the people
who need it most. It’s definitely worth
looking over.

And make note of . . .
KNOW YOUR VOM-VTVM. By

Joseph A. Risse. Sams. 144 pages.
5250 8

This simple circuit from GE's
SCR Hobby Manual should be
a natural for party stunts.
Built around one of GE’s light-
activated switches and a fila-
ment transformer, it permits
you to light a panel lamp much
as you would light a candle.

NO. 47
PANEL LAMP
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GLAN CE at the merchandise-for-sale columns in the papers or lock over the sec-
ond-hand equipment shelves at a hi-fi dealer and you’ll notice many quality
mono amplifiers for sale. They've been traded in for stereo. And when you give
second thought to their price you’ll realize quickly it’s possible to go stereo for a
lot less than you imagined.

But two mono amplifiers are difficult to operate. For one thing, speaker switch-
ing and phasing will involve disconnecting and reversing a lot of wires. Qur switch
box coordinates the amplifiers conveniently at their outputs.

Set mode switch S2 to stereo and amplifier 1 and amplifier 2 will be connected to
speakers 1 and 2, respectively. Set S2 to stereo reverse and amplifier 1 is fed to
speaker 2 while amplifier 2 drives speaker 1. If you haven’t gotten around to buying
a stereo cartridge and must use a mono job for mono records, set S2 to mono and
amplifier 1 will drive both speakers. (An 8-ohm load resistor is then connected to
amplifier 2.)

The two L-pads (R1, R2) come assembled together and have concentric shafts.
This means you set the volume controls on both amplifiers to about the same posi-
tion and adjust balance and volume to your own satisfaction with the easy-to-grip
concentric knobs on the front of the switch box. Our model was built in a 9x7%x
4Y%-inch wooden box, but you could use a metal cabinet. Only complicated job is
assembling switch S2. It is made up of a Centralab index assembly and four ro-
tary-switch sections. Assembly hints are in the captions on the next page.

The diagram on the right is a combination pictorial and schematic. The switch
sections are shown in exact detail. Section A is mounted at the knob end of the
switch shaft. If the impedance of your speakers is 8 ohms, connect the inputs at
TS3 and TS4 to the corresponding impedance taps on your amplifier. If your speak-
ers are 16 ohms, move the leads on the 4-ohm taps to the 8-ohm taps, and move the
leads on the 8-ohm taps to 16-ohm taps (not shown on the schematic).

If speaker phasing is incorrect, flip S1, which reverses the leads to TS1.-§

oMo
STERED 2
REVERSE
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AMPLIFIER |
T
% O ¢
SPKR | {/
@ a0
IO‘ sy - —tO
OO sa
- TS3
TS
N
AMPLIFIER 2
SPKR 2 Ol ¢
O O] 40
O ea
154
TS2
SWITCH
e CONNECTION
| AMP 2, SPKR |
STEREO REV|AMP i, SPKR 2
2 AMP I, SPKR |
STEREQ |AMP 2, SPKR 2
3 AMP i, SPKR 182
MONO | AMP 2, RESISTOR B
SWITCH SHOWN IN POSITION |

Circled numbers are switch positions. Wipers
(color) turn counterclockwise from position 1.

PARTS LIST

RI,R2—Dual 8-chm L-pad (Lafayette VC-55)

R3—10-ohm, 10-watt wirewound resistor

SI—DPDT rotary or toggle switch

$2—Special switch made with Centralab P-271 in-
dex assembly (Allied Radio No. 35 B 498; $2.10)
and four Centralab LD phenolic sections (Allied
Radio No. 35 B 158; $1.05 each section) Stock
numbers are from Allied Industrial catalog. Al-
low for postage when ordering. Be sure when assembling §2 that none of the sec-

;g;-;gtg"c'e‘" ’e"“!"": strip tions are turned around 180 degrees. Use the
] Zctex \terminallstiip wiper lug {circled W), near screw hole in sec-

tion D at bottom of schematic, to guide yourself.
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By C. M. Stanbury Il

DXing the
SLUGHTLY SHORT WAVES

Many a rare foreign station can be yours for the tuning,

on frequencies only a little above our broadcast band.

AS MOST ANY SWL is well aware, DXing the broadcast band often
resolves into a war on two fronts. On one, you’re fighting weak
signals as best you can. On the other, you're calling up your reserves
to battle enemy No. 2: static. All in all, BCB poses a tremendous DX
challenge, especially in view of a third factor which steadily is strangling
interest. Enemy No. 3 is interference—QRM. And you’d better spell
it with a capital Q. After all, the number of BCB stations has more
than doubled since the end of World War II, and the percentage of sta-
tions operating all night roughly has quadrupled.

Other Frequencies. So how would you like an interference-free
broadcast band—or one that’s almost that way? There is one, you
know, and it’s just now opening up. It’s the 120-meter “tropical band,”
which you might put in the slightly short-wave category. Technically
speaking, 120 includes those frequencies between 2300 and 2498 kc.
According to international agreement, only broadcast stations in the
tropics can make use of it. Elsewhere, it’s open to utilities—marine,
police, an occasional radioteletype. Few of these operate continuously
and this accounts for that reduction in QRM. _

Though the band has existed for more than ten years, it has generally
been ignored in this hemisphere. Brazil ranks as pioneer user, with
at least a dozen active stations. In North America, the veteran 120-meter
broadcaster is the Dominican Republic; two Dominican stations cur-
rently on 120 are Radio Santa Maria (2380 kc) and Radio San Pedro
(2400 kc). Over in neighboring Haiti, two missionary stations use the
band: world-famed 4VEH at Cap-Haitien (2450 kec) and 4VU (Radio
Lumiere) at Aux Cayes (2410 kc).

Other Voices. In Africa, two countries—South Africa and Southern
Rhodesia—presently occupy 120-meter channels. Over on the other side
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of the world, Indonesia has taken up nu-
merous 120-meter channels since be-
coming independent. Matter of fact, In-
donesia doesn’t have a single transmit-
ter on the standard broadcast band!

Though 120-meter Indonesian sta-
tions seldom are heard in the U.S,
HLKS50 in Seoul, South Korea, operates
on 2510 ke with 10 KW. And while
technically not within the band or in a
tropical location, HLK50 (originally
HILLKA) generally is considered one of
120’s top DX catches.

Chances are, though, that the 120-
meter stations you log first will be in
Latin America and that you’ll pick
them up during evening hours. Our
table provides you with some good tar-
gets, all well worth trying for.

With so many new clear channels at
your disposal, now’s the time to learn
more about the fascinating phenomena
of distant medium-wave reception. For
instead of 106 BCB channels, you're
now faced with a possible 126!-§-

Interesting programs are the rule
rather than the exception on 120-
meter DX, and there is plenty of ex-

cellent fare to choose from. Iono-
spheric conditions will affect recep-
tion, but best listening periods usually
will {all between sunset and sunrise.

DX GUIDE TO 120 METERS

FREQ. CALL IDENTIFICATION LOCATION NOTES

{KC)

2326 R. South Africa Paradys Afrikaans

2346 R. South Africa Paradys English

2350 YDW | R. Republik Indonesia Pontianak, Borneo Indonesian and other
languages; rare

2376 Springbok R. Paradys English and Afrikaans
{Commercial Service of
Republic of South Africa)

2380 R. Santa Maria Santa Maria, Dominican Spanish

S Republic
2390 R. por um Mundo Governador VYaladares, Portuguese; ID with chimes
Melhor M.G., Brazil
2400 R.San Pedro San Pedro de Macoris, Spanish
Dominican Republic
2410 | R. Sirena Santa Leopoldina, E.S., Portuguese
Brazil
4vU R. Lumiere Aux Cayes, Haiti French, Creole, English

2420 ZYJ2 R. Caraja Anapolis, 6.0., Brazil Portuguese

2425 Gwelo, Southern Rhodesia| English

2450 ZYR63 | R. Cultura Aracatuba, S.P., Brazil Portuguese

4VEH Cap-Haitien, Haiti French, Spanish, English;

drifts to 2430 ke

24560 ZYR99 | R.Cacique Sorocaba, S.P., Brazil Portuguese

YDR R. Republik Indonesia Jakarta, Indonesia Indonesian and other

languages; rare

2510 HLK50 | K.B.S. Seoul, South Korea Korean: see text

www_americanradiohistorv. com
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Yy UT and try are the
y key words when
determining the exact parts
values required to get an experi-
mental project to work properly. And
when it comes to resistors, not only is it
impossible to have all values at hand,
it is a nuisance to keep trying different
sizes until you find just the right one.
Wiring a pot in the circuit, adjusting it,
then removing it to measure its value
isn’t the fastest or most convenient way,
either.

Solution—the Mini R—a resistance
substitution box which, at the flick of a
switch gives you resistance up to
1,111,110 ohms in 1-ohm steps. The Mini
R, which uses 1 per cent, l4-watt re-
sistors, isn’t much larger than a pack of
cigarettes and could easily get lost on
your workbench.

To save time and money, you can pur-
chase a complete kit of parts and as-
sembly instructions for $18.95. The parts
list gives the details.

How does it work? Simple! Take a
look at the schematic and consider just
the first decade, made up of S1 through
S4 and the 1-, 2-, 3- and 4-ohm resistors,
and assume J2 is connected to the
bottom of the 4-ohm resistor.

When all switches are open the re-
sistance between J1 and J2 is 10 ohms.
Close S2, S3 and S4 and 1 ohm is left.
Open S2 and you’ve got 3 ohms. Close
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By Brice Ward

A palm-size resistance substitution box
that goes from 1 to 1,111,110 ohms in 1-ohm steps.

S1 and S3, open S2 and S4 and you get
6 ohms. Close S1 and S2, open S3 and S4
and you've got 7 ohms. And so it goes
right down the line with the five other
decades which are connected in series.

With all switches open, the resistance
between J1 and J2 is 1,111,110 ohms.
Start off with all switches closed and
open only those that add up to the value
you require.

Construction is a snap. We mounted
all 24 switches on a 2-11/16x334x1/32-
inch-thick panel. Further construction
details are covered in the diagrams and
captions on the opposite page.

To save space only one 2-56xY-inch
machine screw is used to hold two ad-
jacent switches. Cut the rectangular
hole for the switch slider by drilling two
Yg-inch holes and filing them out. §-

PARTS LIST

Resistors: 1) watt, 1%
1,2,3,4,10 ohms—Continental Wirt Type NA-15 (48¢

ea.)
20,30,40 ohms—Continental Wirt Type NA-I§ (65¢

ea.

100 through 400,000 ohms—Continental Wirt Type
CF-15 (54¢ ea.) Resistors are available at prices
listed above, plus postage, from Center indus-
trial Electronics, 74 Cortlandt St., N. Y., N. Y
10007.

$1-524—Continental Wirt Type G-126 midget DPDT
slide switch. Available for 29¢ each for the lot
from Newark Electronics Corp., 223 West Madison
St., Chicago, lli. Stock No. 23F527.

Kit of parts including case, punched panel, re-
sistors, switches, wire and connectors is available
for $18.95 postpaid from Techni-Kits, Inc., 350
Broadway, N. Y., N. Y. 10013.

Electronics Illustrated
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S13

Si4

Si5

St6

S24

S2i

$22

$23

10 OK

200K

300K

400K

When all switches are open, resistance between J1 and J2 is 1,111,110 ohms. Closing a switch sub-
tracts value of the resistor associated with it. Close S23 and resistance at J1, ]2 is 811,111 ohms.

If you plan to cut and drill your own panel,
use the dimensions above for the speclal minia-
ture switches we have specified in paris list.

Space is tight so watch out for shorts. A small-
tip iron will make the wiring job much easier.

March, 1964

R2

R3

R4

TO
LUG B ON S5
NEXT OECAODE

ko

T0
LUG C @

ON s24

R1, R2, R3, R4 correspond respectively to 1-, 2-, 3-,
4-ohm resistors. Wire other decades similarly.
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LEPHANTS have terrific memories,
or so the story goes. We don’t
know of any elephants who are hams,
but we have run into a few rare hams
with elephant-like memories. We also
have come across ham after ham with
perfectly normal memories, which is to
say that theirs are pretty much liké
ours—about as good as a sieve. But
that’s where EI’s Memory Box comes in.
Let’s say the call letters of the sta,
tion you’re working are familiar to you
and that you’re super-certain you’ve
worked the station before. But dollar-
for-doughnut or kilowatt-for-key, you
can’t remember the other ham’s handle,
QTH or anything else about that pre-
vious contact. Solution? Easy—just
call on EI’'s Memory Box.

As you can see from the photo, the
Memory Box is nothing more than a
common recipe holder which you can
pick up at most any variety store for
about 35¢. Inside are some ordinary
3x5 file cards and alphabetical index di-
viders. What you put on the cards is
up to you, but call letters, name, ad-
dress, telephone number, date, if and
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MEMORY BOX FOR HAMS

when QSL cards were sent and re-
ceived, and the like are all mighty use-
ful bits of information.

The way you arrange the cards also
is up to you, but it will depend in part
on the type of operating you do. If most
of your contacts are within the U.S,, a
straight alphabetical listing by call (ig-
noring the first letter and call area
number) seems best. However, if you
work a lot of DX, you might use a com-
pletely separate section of the Memory
Box or even another Memory Box for
foreign stations.

When establishing a contact or hear-
ing a CQ, immediately flip through your
Memory Box. If you haven’t worked
the station before, make out a new card
as you’re listening. And, if it’s a station
you’ve worked before, sit back with the
assurance that you’ll startle the guy at
the other end with your marvelous
memory. Meanwhile, of course, you
can be adding more notes.

In short, nibble a few peanuts, and
an elephantine memory is yours—if you
have EI's Memory Box handy.

—Fred Blechman, K6UGT ~Q—

Electronics Illustrated
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Machines That Listen

Continued from page 38

Dr. Harry F. Olson of RCA’s Prince-
ton Laboratories thinks maybe we hear
by syllables rather than phonemes.
His voice-operated typewriter identifies
syllables by checking the frequency,
duration and position in the word of
each sound it contains. From that infor-
mation, it identifies the word.

Olson’s equipment works this way.
The sounds from the microphone are fed
into a compressor-amplifier and come
out all at the same volume level. This
constant-amplitude signal then goes to
eight filters, each of which detects sound
within a certain frequency band.

Following each filter is a timing de-
vice which measures the duration of the
sound. Each of the eight timers then
turns on any of five relays connected to
it, depending on how long the sound
lasts. A light bulb hooked to each circuit
shows which relays are on.

Speak words into the analyzer and a
pattern of lights determined by the fre-
quencies of the sounds spoken and the
duration of each appears on the panel.
Each different word switches on a dif-
ferent pattern of relays.

To make the machine operate a type-
writer, Herbert Belar, who works with
Olson, spoke the phoneme “i” (as in
ice) into the microphone 100 times. Al-
though there were some variations in
the light pattern depending on Belar's
inflection, he found that relays 1, 2 and
5 closed every time. These, he decided,
were those essential in the recognition
of the sound “i.”

Therefore, he wired the contacts of
these three relays in series so that every
time they closed simultaneously, the “i”
signal appeared at the output. (The
actual circuitry is much more complex,
but this illustrates the principle.) The
“i" signal energizes a solenoid under the
“I” key of the typewriter which raps out
that letter. Other sounds were wired to
special circuits which type out syllables
that require more than one letter—
“the,” for example.

The machine works beautifully now,
but with a few limitations. First, it
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works reliably only for Belar. Other
voices vary too much in quality for the
machine to know for sure what they’re
saying. And second, it recognizes only
about a hundred syllables.

That’s a good start. You might operate
a machine with it that needs only a
limited number of sound inputs—a cash
register, for example. But to be really
practical for a wide range of uses, a
machine would have to recognize just
about anything said. And two new
machines demonstrated within the last
year show promise of some day being
equal to that challenge.

First of the new systems is Sceptron.
At Sperry Rand’s laboratories in Great
Neck, N. Y., I recently saw Sceptron
inventor Robert Hawkins speak this
sentence into a microphone. “Every
time we say the number five the Scept-
ron will recognize it.” As the “five” was
spoken, a small luminous board flashed
the digit “5.”

Sceptrons, according to Sperry, can
recognize words spoken by a wide va-
riety of speakers. Only problem is get-
ting enough of them hooked up together
to recqgnize a sufficient number of
words to be practical. Each word takes
a pair of Sceptrons. Complex words take
more. And right now, considering the
fact that it takes thousands of different
words to adequately express a number
of ideas, connecting up enough Scep-
trons may take some doing.

Meanwhile, RCA scientists in Cam-
den, N. J., are working on what could
turn out to be another extremely fruit-
ful approach to voice recognition. The
best speech analyzer known, reasoned
T. B. Martin and J. J. Talavage, is a
human ear hooked to a human brain.
Why not try to build a machine to
operate as much like this super-efficient
device as possible?

Figuring out what goes on in a man’s
ear and what signals the ear sends to
the brain isn’t simple. But investigators
in bionics—the science of studying liv-

ing systems to see how their principles

can be applied to machines—are learn-
ing more about hearing every day.
The ear, they found, responds to
sounds in many different frequency
[Continued on page 119]
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A FEW WEEKS ago, I shelled out a
dollar for gas and putted off in my
Volkswagen for a grand tour of hi-fi
plants in Boston, New York and Phil-
adelphia. Objective? Some first-hand
information on transistors. After read-
ing all the fine print in many a test re-
port, I still wasn’t sure what solid-state
stereo had to offer. 1 particularly
wanted to find out: (a) whether tran-
sistor sound really is as new and dif-
ferent as they say it is, and (b) whether
it is better or worse than tube zound.
So off I went to

V” News and views re transistor sound
W A second look at frequency contouring
W* Vacuum tubes in kits without frills

technical, one explanation might go this
way.. Unless checked by an amplifier’s
power supply, transistor output stages
can keep putting out the watts until
they merrily destroy themselves. In-
stead of clipping a few watts above rated
power, they keep going for quite a dis-
tance with only a gradual rise in distor-
tion. Their distortion does jump even-
tually, but it’s all different from the be-

havior of tube amplifiers.
Here, of course, we can begin to see
why the test labs keep reporting that
transistor ampli-

see a few engi-
neers. Back I came
with: (a) a lot of
interesting infor-
mation, and (b) a
lot of conflicting
opinions about the
advantages and
drawbacks of
transistors. Here’s a quick rundown.

First of all, I'd better point out that
everyone I met wanted to talk almost
exclusively about amplifiers. As for
transistor tuners, most designers seemed
quietly intent on equalling what they al-
ready had done with tube units.

Nobody needed to point out, of course,
that solid-state diodes are naturals for
the switching circuitry of multiplex
equipment; after all, the diode has long
since taken over this function in tube
tuners. But beyond that point, no one
really made clear what transistors had
to offer in tuner circuits (except for the
traditional promises of low-heat opera-
tion and long life).

Everybody, though, was eager to talk
(and argue) about transistor amplifiers.
One idea had almost unanimous sup-
port: for a given power rating, tran-
sistor amplifiers seem to offer higher
effective power than tube amplifiers.

Why? Well, without getting too
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fiers pack a sur-
prising punch.
Here, too, we pin
down another
characteris-
tic of transistor
sound-—that un-
strained quality
people keep talk-
ing about. But is that the whole story
on transistor sound? Not by a long shot.

By now, practically everybody has
pointed out that transistor output stages
operate in a modified Class B. That is,
only half of an output circuit is con-
nected to the speaker at a given mo-
ment; the signal is shuttled back and
forth between the two halves of the cir-
cuit. This can lead to what some engi-
neers dub switching distortion—a dis-
tortion component that creeps in during
the actual switchover process and that
may remain fairly constant at all power
levels.

This kind of distortion may read as
intermodulation on test instruments,
and its percentage obviously rises as
power output goes down. And this may
be part of the reason for something else
the test labs have been reporting—high
IM distortion in some amplifiers at low
volume and (sometimes) an unpleas-

[Continued on page 120]
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Exclusive with RCA e

TOT

@

new,faster, easier way
toward a career
in electronics

EXCLUSIVE WITH RCA. "AUTOTEXT,"” developed by RCA and
introduced by RCA Institutes, Inc., is a system of programmed
instruction, accurately planned so that as you read a series of
statements, questions, and answers, you tearn almost without
realizing it! It's fast! It's easy! It’s fun!

NEW TREND IN EDUCATION! Programmed instruction has been
proved with thousands of students. People who have had trou-
ble with conventional home training methods in the past can now
master the fundamentals of electronics almost automatically!

PROVE IT TO YOURSELF NOW! An interest or inclination in
electronics is all you need. RCA "AUTOTEXT' will help you do
the rest. And the future is unlimited; the jobs are availabie!
The important thing is to get started now!

COMPLETE COURSE AVAILABLE. RCA Institutes now offers
you a complete Home Training Course (“Introduction to Elec-
tronics’’) using the “AUTOTEXT" method. You get a complete
set of theory lessons, service practice lessons, experiment
lessons. and all the kits you need. You'll learn faster with
less effort!

FREE OFFER!

we'll send you complete information on the amazing
new RCA “‘Autotext’, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check ‘‘Autotext”, and infor-
mation will be rushed to you.

Complete selection of Home Training Courses,

in addition to “AUTOTEXT” Introduction to Electronics.
& Electronic Fundamentals @ Electronic Drafting

(also available in Spanish) ® Automation Electronics

® TV Servicing ® Transistors

@ Color TV Servicing @® Industrial Electronics

® Communications Electronics Automatic Controls

® FCC License Preparation Industrial Applications

@ Mobile Communications Nuclear Instrumentation

® Computer Programming Digital Techniques

® LIBERAL TUITION PLAN
FOR ALL HOME TRAINING COURSES

This plan affords you the most economical possible method
of home study training. You pay for lessons only as you order
them. If, for any reason you wish to interrupt your training,
you can do so and not owe one cent. No other obligations!
No installment payments required.

® YOU GET PRIME QUALITY EQUIPMENT

All kits furnished with home training courses are complete in
every respect and the equipment is top grade. You keep all
the equipment furnished to you for actual use on the job,
and you never have to take apart aone piece to build another!

Licensed by the New York State Department of Education.
Approved far Veterans.

Classroom Training Available in New York City, and Cherry Hill (near Camden) New Jersey.

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

RCA INSTITUTES. INC.oeot. €134

A Service of Radio Corporation of America
350 West 4th St., New York, N. Y. 10014
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INCE THE ADVENT of a Communist
Cuba just a stone’s throw beyond the

Florida Keys, the North American
broadcasting picture has changed
radically. True, Castro’s voice on the
short-wave bands—Radio Habana
Cuba (RHC)—usually gets most of
the headlines. But in many areas of
the U.S., Red propaganda in both
Spanish and English can be heard
on any broadcast radio. And, with
all due credit to SWBC, a Red
broadcast on BC is considerably
more effective than any of the
Red SW transmissions.

Most Cuban broadcasting organi-
zations nominally maintain their

individual identities. But all use the ettt i
slogan, “Cuba, Territorio Libre de most ballyhooed dictators. His government
America,” and all serve primarily as has executed hundreds of dissidents, and
government propaganda outlets. On many thousands of Cubans have made
the other hand, three (in addition to %i::;i:omke;?l;hﬁ;::esu:i:
RHC) can be singled out as major proj- Castro warmly embraces the Russian
ects in themselves. These are Radio Free concept of Mardsm and depends on
Dixie, station CMCA and Circuito CMQ. fullfledged support from Comrade
Radio Free Dixie uses facilities of the Radio e B Ay I A

% : of his regime. Castro airs his

Progreso network and is an attempt to exploit GO oy o o i eh () Tt
the current civil rights campaign here in the U.S. via Radio Havana Cuba. In
In this regard, Radio Free Dixie provides ammu- addition. a number of Cuban
nition for both the ultra-right and the ultra-left. bm::: f;'l::’;drd t;'r?i‘:f
The key R. Progreso transmitter is powerful CMBC O oA Gl ae
at Havana on 690 ke. However, CMBC suffers strong United States and
interference from station WAPE in Jacksonville, Fla. C“‘;‘:‘;“’;i‘:vehg

(which for some mysterious reason has been granted a full-
time license). Further west, station WTIX in New Orleans
gives CMBC a real run for its money. But all is not lost, for
R. Free Dixie is provided with alternate channels via lower-
powered relays on 670, 680 and 700 ke.

Station CMCA transmits both English and Spanish every evening as
The Friendly Voice of Cuba on 730 kc. Aimed at the highbrow, it mostly fea-
tures classical and semi-classical music, with an occasional Castro-style newscast.

listen?
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By and large, CMCA seems to be out to build an audience now for some strategic
moment later on. Therefore, don’t be surprised to find R. Free Dixie suddenly

appearing on 730 kc.

Circuito CMQ broadcasts entirely in Spanish, and its chief task is to

sell Communism on an international scale to the Cuban people

themselves. This is accomplished via a nightly program at

2200 EST. Produced alternately by various European and

Asian Communist governments (Russia, North Korea,

Smoking East Germany and Czechoslovakia, among others),

one of the

cigars that

have made his

nation famous, the

bearded bully of Cuba

holds the dubious distinc-

tion of being the world’'s

most colorful Communist. Fidel

Castro was born in 1927. raised

in upper-middleclass surroundings.

As a law student at the University

of Havana. he first coupled his phe-
nomenal drive with his interest in
politics by leading a student revolt
against Cuba’s former ruler, Fulgencio
Batista y Zalvidar. Dictator since Batista’s
banishment in 1959, Castro makes no bones
about his own political philosophy. Mr.
Castro puts it this way: “I am a Marxist-
Leninist and will be one until the day I die.”
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these transmissions consist of music from the

featured country interspersed with what you
might call chamber-of-commerce type propa-
ganda.

In pre-Castro times, at least, CMQ itself
operated with 50 KW from Havana on
630 kc; its primary relay, CMHQ at

Santa Clara, was a 10-K'W outlet on 640
kc—a clear channel in the Eastern U.S.
Now some listeners believe that CMQ
and CMHQ have swapped frequen-
cies, but there is no real proof of
this.
Both CMBC and CMQ claim the
same SW affiliate—station COCO.
This transmitter was last listed
on 9530 ke, and it still occasionally
is reported as on the air. However,
consensus among most SWL’s is
that the announcements and re-
ports are erroneous.
On the other hand, Radio. Habana
Cuba is certainly no short-wave
myth. Its basic installations are
Czech-built and apparently consist
of three transmitters. However, ad-
ditional frequencies often are added,
probably via former private SWBC
facilities, such as COCO.
RHC has four English transmissions
daily. Broadcasts to Europe are sched-
uled at 1520 EST, those to South America
at 1600 and those to North America at 2200
and 2400. Our chart lists probable frequen-
cies, but keep in mind that they change
constantly.
The RHC programs have two major aims
—sell Communist Cuba (at our expense)
and promote Moscow’s international poli-
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cies. The latter usually are put forward
in tougher language than that used by
Radio Moscow itself, thus suggesting
that some of Castro’s propaganda re-
flects a Chinese influence.

Over half of RHC’s schedule is in
Spanish for Latin America, where
Castro hopes to export revolution. This
involves supporting such Marxist allies
as British Guiana’s Cheddi Jagan (THE
LISTENER, November 1963), Vene-
zuelan revolutionaries (THE LIS-
TENER, January 1964) and so on.

As evidenced by R. Free Dixie,
Castro’s propagandists are extremely
sharp. An example is their handling of
the Haitian crisis. In this Caribbean re-
public, “Papa” Duvalier is absolute
dictator, and dictatorships are excel-
lent breeding grounds for Commu-
nism. But Duvalier differs from other
Latin American strongmen in one
important respect. He does not use
the threat of Communism as an ex-
cuse for his totalitarian methods.

Castro apparently sees in this a
chance to enter Haiti via the front
door. RHC does have a nightly
broadcast to Haiti in French (1200-
2200 EST on 6060 kc), but it was
not lengthened during the crisis
last May. Nor does RHC disguise
itself as a “Radio Haiti Libre” or
another similarly inflammatory
pseudonym.

An interesting sidelight to this
situation is furnished by the Haitian
government station, Radio Commerce
at Port au Prince, operating on 5985 or
9545 kc. This station, in effect, seems to
be playing the game with Castro.
Throughout all its propaganda broad-
casts, Cuba almost never is mentioned.

Radio Habana Cuba also has French
for Europe and the Near East every day,
Italian irregularly for Europe, Arabic
to the Near East and Portuguese for
South America. Finally, Castro has
made yet another contribution to North
American broadcasting—jamming of the
noise-maker variety. Like RHC fre-
quencies, Cuba’s jamming deployment
varies. But primary targets are Miami’s
WGBS (710 kc) and WMIE (1140 kc).
as well as Radio Americas.

—C. M. Stanbury Il &
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“Sure, ] meant to give hith my zip number, but
there was a lot of QRM that night . . .”

“National Bureau of Standards, WWV ... when
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the tone returns the time will be . .
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_AND OUT

“You know, Charlie, I think you're pulling my
leg.”

“From Ceylon. He won’t QSL . . . runs only 10
watts . . . says he knows I'm lying. . . .”

S

g

-

“I don’t care if it is raining cats and dogs. The
sunspots are still spoiling reception.”

111

www americanradiohistorv com


www.americanradiohistory.com

112

CB Equipment
Continued from page 78

But improvement is an open-ended
process. There's always room for more.
Quite understandably, there isn’t too
much that can be done with the foun-
dations of any good rig: sensitivity,
selectivity and power. As we've seen,
the state-of-the-art has brought about
significant advances in these areas. But
what about such homely items as:

® Transmitter Filament Switch. Why
be compelled to keep transmitter tubes
lighted when you’re listening most of
the time? Too few rigs provide the inex-
pensive switch that permits the mobile
operator to conserve his car battery
while monitoring.

® Test Jack. Instead of the usual jack
for checking plate current, what about
an octal socket that would permit fast
readings of all principal circuits?

® Standard Antenna Connectors. Pity
the poor fellow whose system is com-
posed of prrducts by several manufac-
turers.

® Mobile Mounts. Shock-mounting is
barely known in CB. The lack of it can
mean shorter component life, prema-
ture breakdown. And rare are the
mounts that let the operator pull his rig
quickly for service. How about more
thumbscrews, wing nuts or other quick-
release fasteners?

® Better AVC. The marginal AVC
circuits in many mobile CB rigs demand
that the driver adjust volume frequently
under varying signal conditions. Greater
driving safety alone is reason enough
for AVC circuits that would keep
speaker output reasonably constant.

®* Remote Control. Only one manu-
facturer offers an under-dash control
head for a rig mounted in the trunk.
Small control boxes would be a boon to
limited space installations.

¢ Audio Punch. Once the basics are
taken care of, speech compression cir-
cuits are the simplest way to add punch
to intelligibility. Why have they been
largely ignored by original equipment
manufacturers?

® PA Feature. Whether you’re run-
ning a club picnic, jamboree or aiding a
parade, the several watts of audio in

your rig could come in very handy.

What lies ahead for CB equipment?
Our guess is that it probably won’t
escape total transistorization. After all,
CB is primarily a mobile medium and
solid-state devices neatly solve prob-
lems of size, weight, power drain, heat
and shock. However, except for low-
power walkie-talkies, CB largely has
eluded the transistor because of cost.

But the picture is changing. From an
operational standpoint, the idea of a
pocket unit equally suitable for home,
car and field isn’t too fanciful. Armed
with his miniature rig and its selective
call and paging alarm, the CBer will be
able to say, more aptly, that he truly
has a telephone without wires. &

CB Service Set

Continued from page 54

signal level with R4. If the signal level
is too great, the receiver’s AVC will
counteract your adjustments making
correct alignment impossible. If your
rig has an S-meter, set S1 to IF and ad-
just the IF transformers for peak S-
meter indication.

To align transceiver front ends, set S1
to RFM, use the lowest possible input
signal (control it with R5) and using
the manufacturer’s instructions, work
for peak meter indications.

For additional information about
alignment and troubleshooting, see CB
SERVICING MADE EASY, May, July
and September, 62 EI's. §-

An Automatic Code Sender

Continued from page 85

the power-supply voltage. Increasing
the voltage to 50 volts will reduce the
speed approximately 20 per cent. Re-
ducing the voltage will increase the
speed somewhat. Don’t raise the voltage
above 50 volts or the PIV of all the
diodes may be exceeded.

Before going on the air, operate all
switches in random fashion for a while,
holding the key down until all the code
components in a character have been

produced. -§-
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Extra savings

. Omiad
—_—

When you buy an

are"in he bag’...

d build a Heathkit!

“In the bag”? Yes, Heathkit parts come to you in
simple brown paper bags surrounded by sturdy pro-
tective containers. No elaborate, expensive packaging.
Not necessary. Just adds to the cost. When you receive
your Heathkit, the parts are as safe and sound as they
were when they left our factory. To you this represents
a savings, since the difference in packaging costs is
passed on to you in the form of better parts and lower
prices. Simple efficient packaging is just one of the
many reasons why you can count on Heathkit for
extra value, extra savings.

The new Heathkit 16-watt Stereo Amplifier (illus-
trated above) represents not only “extra savings”, but
a superbly designed unit with plenty of versatile high
fidelity/stereo capabilities for all-around performance.
Versatility!...has four stereo inputs for magnetic
phono as well as ceramic phono cartridges, tuner and
an auxiliary source such as a tape recorder. Ideal for
use in a “‘second” music system, or for the beginner
who wants an inexpensive, yet “up-to-date” umit.
Performance! . . . delivers a continuous power re-
sponse of + 1 db from 30 to 30,000 cps at 8 watts per
channel! In addition, there’s a mono/stereo switch; a
dual concentric volume control for adjusting the level
of both channels individually or simultaneously; full-
range tandem-type controls for simultaneous adjust-
ment of both channels; 7-tube amplifying circuit con-
sisting of two 4-stage preamplifiers; and two push-pull
power output stages. The power supply is a complete
transformer operated full-wave silicon-diode circuit.

Styling!...the compact, “fit-anywhere steel cabinet
is richly fashioned in a new Heathkit color styling of
mocha brown with black accents and beige trim.
Easy-to-build! ... with simple-to-follow instruc-
tions and point-to-point wiring.
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Extra Savings!...costs just $39.95—compare it to
units costing twice this low price.
Kit AA-32..15 lbs

SPECIFICATIONS —Simuitaneous power output per channel: 8 watls
(16 watts total); IHFM music power output per channel: 10 watts (20 watts
totai). Frequency response: + 1 db from 30 cos to 30.000 cps at rated outdut.
Harmonie distortion: (at rated output) 2% @ 20 ¢ps, 0.7% @ 1000 ¢ps. 2% @
15,000 cps. Intermodulation distortion: (at rated output) Less than 3% using
60 and 6000 Cps, mixed 4:1, Hum & nolse: Mag phono input 48 db below rated
output. Aux. Input. 65 db below rated outout. Channel separation: 42 db @
20 cps. 45 db @ 1000 cps. 30 db @ 15,000 cps. Input sensitivity: Mag phono,
6 mv: Cer. phono, 250 mv; Tuner, .25 V,; Aux. .25 V, Input Impedance: Mag
phono, 47 K ohm; Cer. phono, 2.2 meg.; Tuner, 470 K ohm; Aux. 470 K ohm.
Outputs: 4, 8, and 16 ohm. D factor: 9, F k: 18 db. Tube
compiement: 3.6EUT and 4-ECL-86 (6GW8). Power requirements: 106-125V.
50-60 cps AC. 85 watls at 120 voits. Dimensions: 134°W x 411/16"H x 947D,

r.___—._._._.____._______.__.|
| ———"7 FREE 1964 HEATHKIT CATALOG |
i 1 See these and over 250 other exclting |
| | | Heathkits avallable in easy-to-bulld kit |
. form. Save 50% or more by doing the i

| ’ easy assembly yourself! Send for your
| free catalog today! |
R it e el

HEATHKIT
=== by Dayitrom ——
: HEATH COMPANY  39-3-1 I
Benton Harbor. Mich. 48023

| |

[ Enclosed Is $39.95, plus postage. Please send
| model no. AA-32. |
! [ Please send my Free copy of the 1964 Heathkit }

catalog.

: Name. |
| Address :
| cny State Zip [
R e e HESS 1
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TWO GREAT NEW RECEIVERS

NC-121 1his handsome,
feature-packed general cover-
age receiver is a natural for the
amateur, short-wave listener,
and hi-fi enthusiast. Features
full coverage from 550 KC to
30 MC, large iltuminated signal
strength meter, noise-limiter,
SSB/CW features, and peaking
Q-muttiplier for optimum selec-
tivity. National’s exclusive
Tuner Output allows use of the
NC-121 with hi-fi equipment.
$129.95. With walnut case
(NC-121W) $149.95

>

NATIONAL RADIO

COMPANY, INC.
37 Washington Street

Melrose, Mass. 02176

FROM NATIONAL...

Rush Ms Free Your Complete Guide To
National Receivers!

Name

NC-77X an exceptional
value for the novice radio ama-
teur or beginning short-wave
listener, the NC-77X is a full
coverage superheterodyne all-
band receiver with electrical
bandspread on all frequencies.
Transformer-operated circuitry
for safety, increased sensitivity,
and low noise. Giant easy-to-
read dial has standard AM
Broadcast, Marine, Aircraft,
Citizen's Band, CD, WWYV, am-
ateur and foreign short-wave
bands clearly marked. $69.95.
With wainut case (NC-77XW)
$89.95

DEPT. £1-364

Address

X:

Fill in coupon for a FREE One Year Subscription to
OLSON ELECTRONICS’ Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW, WHOLESALE
PRICES on Brand Name Speakers, Changers. Tubes,
Tools, Stereo Amps, Tuners, CB. and other Bargains.

NAME_ - SIS =
ADDRESS. e ——— -
CITY — .ZONE___STATE. "

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

OLSON ELECTRONICS

INCORPORATED
431 S. Forge Street

Akron, Ohio 44308
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The Listener

Continued from page 86

band. The station is Radio Belize, re-
cently moved to 835 ke, where it often
provides U.S. listeners with a highly
respectable signal.

British Honduras, which is still re-
covering from 1961’s devastating hurri-
canes, is due for partial independence
shortly. However, this process is com-
plicated by Guatemalan claims on the
territory. About ten years ago when
Guatemala was saddled with Latin
America’s first Communist dictatorship,
these claims were pressed vigorously.
Today, Guatemala has an anti-Commu-
nist regime, but it still is after some
territory in British Honduras—especi-
ally the Caribbean port of Belize.
Listeners will be able to keep tabs on

| this situation via Radio Belize’s local

newcast at 2000 EST.

In the event you haven't already
caught on, this LISTENER has been de-
voted to frequencies below short wave.
Even so, all three of the stations we’ve
mentioned can be heard on the SW
bands. Radio Belize uses 3300 kc, and
the BBC has more frequencies than you
can count. Radio Luxembourg is heard
most often on 6090 kc from 0000 until
approximately 0200 EST.

Notes . . . To further prove that we
aren’t neglecting good old SWBC, we'll
let you in on something new in short
wave, too. For one thing, R. Caribe in
the Dominican Republic has been taken
over by Radio Santo Domingo-Tele-
vision. The station’s anti-Communist
broadcasts, aimed at Cuba, still are
carried at 2245 EST (on 9505 kc), but
there now is a broadcast for Haiti at
2100 and English news at 2200 . . .

Here’s something for all West Coast
SWL’s: South Vietnam has been in the
headlines for quite a spell and promises
to stay there even longer. If you want to
tune in direct, you'll find that the gov-
ernment SWBC station has English
news at 0600 PST (0900 EST) on 7273
ke. While you certainly couldn’t call it
accurate, the point of view at least will
be “original.” Why not give it a listen
and judge for yourself? &
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UIETEST

MOST POWERFUL
MOBILE C.B. UNIT!

HEAR

Write for Free Brochure. ... ..

IT TO BELIEVE IT!

3229.50 fist, slightly higher west of Rockies.

@@ H electronics communications, inc., dept. e-3, 325 no. macquesten pkwy, mt. vernon, n.y.

Ready For Rescue

Continued from page 50

furnishes all manner of booklets and
courses on emergency practices and
procedures. In addition, it sometimes is
possible for the Emergency Corps to tie
in with a local drug store to obtain first-
aid kits or emergency medicines at cost
or even free. Remember, this is good
publicity for a drug store.

Speaking of publicity, it is always
wise to get some publicity for the serv-
ices which your club members are giv-
ing to the community. One method is
to post signs along the highways which
lead into your area, announcing the club
monitoring channel. Other methods,
such as newspaper publicity, have been
discussed at length in previous issues.
Publicizing the club’s activities paves
the way for closer cooperation between
the club and community officials.

Bowing Out. One thing which is ex-
tremely important to remember is that
there often comes a point in a specific
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emergency situation where the services
of the club no longer are required. It
might be that the situation has reached
proportions which make it hazardous for
the members to remain on the scene.
Or perhaps the authorities have the sit-
uation well under control.

In any event, when the club has been
notified that it’s time to pack up and
go home, do so—and pronto. Don’t
wait around for thank you’s. And don’t
be offended if officials seem somewhat
brusk in their manner. It isn’t that the
assistance of the club is not appreciated,;
it is just that at times such as these au-
thorities have more on their minds than
social amenities.

Several days after the help is given,
the club often will receive a cordial let-
ter from the police or fire department
offering thanks for services rendered.
But whether the thank-you letter ar-
rives or not isn’t important. You are
offering the facilities and services of
your club as an aid to the community.
Satisfaction in having done a good job
certainly is thanks enough. §-
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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
own community by phone or personal calls. You
will be 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. DF
ELECTRONICS ILLUSTRATED

Fawcett Bidg., Greenwich, Conn. 06830

NOW IN PAPERBACK

Silent
Spring

7681

RACHEL CARSON

Another history-making
bestseller from

PRy

CREST
BOOKS

On Sale Wherever Paperbacks Are Sold—
Only 75¢

Buy this Crest Book from your paperbock bookseller. If-sold out,
send only price of book plus 10¢ for postoge and handling to
Crest Books, P.O. Box 1014, Greenwich, Connecticut. If or-
der is for five or more books, no postage ar handling charge is
necessary. Please order by number and title. No Canodian orders.
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Continued from page 73

teur test and enjoy radio as a hobby.”

How Big? Just how big, then, will CB
grow? If the pace of applications keeps
up, can 23 channels hold a staggering
number of licensees in, say, five years’
time? Loucks predicts that without any
additional space, the existing band
could contain three times as many CB
licensees. There’s an important proviso
attached to his estimate: all CBers
would have to stick strictly to legiti-
mate operations. There’d be no room for
chatter or hamming.

That CB is rushing headlong toward
well over a million licensees is apparent
from charts hauled out during our talk.
The statistics tell the story: from a
handful of applications in early 1958, the
curve fairly flies upward. By the end of
1960, applications were reaching the
Commission at about 10,000 per month.
The year 1961 saw monthly rates as high
as 14,000; 1962 crested at 19,623 during
October. The figures show similar vigor
for much of 1963, with a whopping
25,241 applications received in Septem-
ber. As this is being written, the total
number of CB licensees stands at over
a half-million.

Loucks himself believes that several
factors will effect a levelling off in CB
applications. For one thing, some ex-
CBers have found a haven on the 6- and
2-meter ham bands where talking and
testing are virtually unrestricted. Many
business users, discovering the high
value of 2-way radio through CB, might
convert to one of the more protected
frequencies, e.g., the Business Radio
Service. Also, many current licenses
will expire in a few years and produce
a number of drop-outs.

Will the $8 license fee deter new ap-
plicants? The Chief doesn’t think so. His
view: “If a man can afford several hun-
dred dollars worth of equipment, the
license fee won’t stop him.”

Other Prospects. There is no safe pre-
diction on how monies—from fees and
fines—will affect law enforcement and
other activities at the FCC. According
to law, revenue simply is deposited in

Electronics Illustrated
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the U.S. Treasury. Appropriations for
the FCC still have to follow the usual
route. In other words, the Agency sub-
mits a budget to Congress which does
the actual doling out of funds.

Nevertheless, you can expect height-
ened FCC action in several areas. An
electronic data processing system will
slash the waiting period for licenses
(and renewals) from months to one
week. The average of six fines a week
for CB violators definitely will increase.
Reason: fines are relatively new to CB
and the machinery is just swinging into
high gear.

You also can expect to see the first
CBer sued in Federal Court for not pay-
ing his fine. FCC hearings now in prog-
ress could lead to a court case.

On the technical side, Loucks sees no
difficulty in the introduction of sideband
for CB as long as it remains within ex-
isting rules. Shoddy equipment, on the
other hand, may be up for closer
scrutiny by FCC engineers.

In the past, the Commission has noti-
fied some manufacturers that their units
did not comply with regulations. But
now it is taking a hard look at the possi-
bility of imposing the “Type Accept-
ance” requirement on all equipment
makers. The manufacturer would have
to take measurements on his product
and certify to the FCC that it meets the
specs. The process could eliminate mar-
ginal, poorly designed equipment.

In summing up his opinions on what'’s
ahead for CB, Ivan Loucks probably re-
flects the thinking of many manufac-
turers, operators and organizations. In
short, CB is here to stay. One encourag-
ing sign is the ability of many clubs to
help members “clean their own house”
without an assist from the Commission.
Loucks feels that a national CB organi-
zation with good leaders and a repre-
sentative membership could make a
similar contribution.

CB, after all, is needed from cradle to
grave, as suggested by Chief Loucks’
final observation. His comment: “It’s
being used by everyone from a diaper
service operator to an undertaker.” And
therein lies the biggest hope that the
road ahead, though rocky, will lead ever

upward. —§-
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Electronic Wonders

Continved from page 32

society, science and history. The capsule
is scheduled to be opened nearly 5,000
years in the future, in the year 6939.

While less than 25 of the 5,000 years
have elapsed since the capsule was
buried, Westinghouse officials feel that
enough has happened in the intervening
years to add a PS to the 1939 version.

Consequently, they’re building an-
other capsule to be buried next to the
first. Among man’s accomplishments
not included in the 1939 capsule are
atomic power, man in space, wonder
drugs, polio vaccine, and so on.

At the exhibit, you'll see a full-scale
replica of the original capsule and its
contents, as well as the contents of the
new capsule. And if you’re not plan-
ning to be there to find out for yourself,
you’ll be interested in still another dis-
play. That one will show what Westing-
house scientists think life will be like
when the time comes to open the cap-
sule. What’s your best guess at the
nature of life among the earthlings come
the year 6939?1»

Direction Finder

Continued from page 45

happens, solder a 10 or 20 mmf capacitor
in parallel with C1. You should now be
able to make the S-meter needle rise
and fall by adjusting C1. If C2 or C5
doesn’t produce a peak indication, try
adding 10 or 20 mmf capacitors in
parallel with them as described above.
If this doesn’t work, rewind L2 or L3,
adding a few turns at the top or hot
ends.

Except for the slider, tune the loop
with C1 when you change channels and
prior to each use. Another check on
circuit performance can be made by
connecting a milliammeter across S1
with the power turned off. You should
get a reading of 1 to 2 ma.

Do not use the direction finder within
close range of a 5-watt transmitter or it
may be overloaded and Q1 will be
damaged. In strong signal areas, there
will be enough leakage through Q1 for
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the direction finder to work with the
power off. And never use the direction
finder for transmitting. It is intended for
receiving only.

Using the Finder. Aim the flat surface
of the loop in the general direction of
a signal and rotate it for a null S-meter
indicacion. In this orientation the wood
pointer indicates a line along which the
station lies. Since you’d also get a null
with the loop rotated 180 degrees, you’ll
have to pull out a road map, a compass
and take two fixes as shown in the dia-
gram on the third page of this story. The
transmitter is located where the lines
cross.

Get plenty of practice before attempt-
ing serious work. A car’s regular CB or
broadcast antenna may cause unreliable
results and will have to be lowered or
tied down. Since the loop must be held
above a car, signal sleuthing is a two-
man operation.{ -
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CULATION (ACT OF OCTOBER 23, 1962; SECTION 4369,
TITLE 39, UNITED STATES CODE).

1. Date of filing: October 1, 1963

2. Title of publication: Klectronics Illustrated:

3. Frequency of issue: Bi-Monthly.
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Machines That Listen

Continued from page 103

bands, and each band activates a set of
neurons—nerve cells. Each neuron
generates a series of digital pulses. And
the louder the sound, the faster the
pulses.

The neurons are interconnected in a
highly complex way. The output from
one neuron, for example, can keep an-
other from reacting at all to its normal
signal, or it may reinforce the response.
The ear, in other words, is a complex
data-processing device. The neurons
react to a sound and extract tremendous
amounts of information: which fre-
quency bands contain the most and the
least amounts of acoustic energy, how
steep the slope is between high and low
level areas, whether a plosive sound (p,
let’s say) precedes a fricative (s, for ex-
ample) to give the “ps” sound or
whether they switched around to “sp.”

Innumerable facts about the sounds
being detected by the ear are translated
into a kind of digital code and routed to
the brain. This computer-like device
analyzes the signals and identifies the
words being spoken from their charac-
teristics.

Martin and Talavage have wired to-
gether hundreds of artificial neurons—
small transistorized electronic circuits
which react as much like living neurons
as possible—into an ear-like circuit. Al-
though it is still in a developmental
stage, the bionic ear can already recog-
nize the difference between such tough-
to-distinguish sounds as “taw” and
“kaw.” Say them aloud and you'll see
how little difference there is between
them.

More complicated circuits, built on
the same principle, may eventually form
the basis for machines that hear and
analyze the spoken word as readily as
human listeners. For the Martin-Tala-
vage artificial neurons have proven
themselves capable of recognizing a
wide variety of speech sounds. In time,
they may well be able to do what people
do: pinpoint a word’s identity almost
immediately, independent of pitch, in-
flection, expression or accent. §
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Continued from page 104

ant, spitty sound quality at low levels.

But just a minute. Many of the am-
plifiers that show high IM at low volume
don’t sound spitty. According to some
engineers I've talked to, this is proof
that switching distortion isn’t critical.

Others say that high IM readings may
not come from pure switching distortion.
Instead, they suggest, they may stem
from a failure to match the two halves of
an output circuit in all respects—includ-
ing the current gain of all transistors and
their input impedances over the whole
frequency range. The problem, they
argue, stems from bad design, not limi-
tations of Class-B operation itself.

But let’s get away from harsh adjec-
tives like spitty for a moment. How
about words like crisp, bright and
sharp that sometimes describe transis-
tor sound? Here we get into interesting
territory. The best transistor amplifiers
definitely have a crisp, detailed sound.
Some designers say it’s due to razor-
sharp square-wave performance and
ultra-wide frequency response—both of
which in turn are due in part to trans-
formerless output stages.

There’s also speaker damping to con-
sider. Without output transformers,
transistor amplifiers can damp a speaker
heavily all across the frequency range.
In other words, they can grab hold of
and control a speaker as never before.

Frankly, I don’t know if all of these
factors contribute to the excellent sound
of some transistor amplifiers. And I'm
not qualified to mediate the arguments
over the value of square-wave tests and
the effect of wideband (2 or 3 cps to you-
name-it) frequency response. What I
do know is that some transistor ampli-
fiers sound superb—not only crisp ‘and
clean, but transparent and uncolored.

What bothers me, though, is that
other transistor amplifiers with medi-
ocre or downright poor measurements
also sound crisp and definitely different
from tube amplifiers. The added punch
of transistor power makes a difference,
of course. But the crisp, bright quality
I'm talking about is nothing to rave
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over. To be blunt about it, it is dis-
tortion—perhaps from non-linear fre-
quency response at high volume, failure
to cancel the high-order harmonic dis-
tortion in the output stage and possibly
quite a few other factors.

I'd hate to see anyone buy one of
these amplifiers because he confuses
their crispness with the tight, detailed
quality one expects in any good ampli-
fier—or because it sounds dramatically
different from tube amplifiers. For this
reason, I’d advise you to take the time
to make certain whether a given tran-
sistor sound is better than—or just dif-
ferent from—tube sound. And if you're
ready to put cash on the barrelhead,
make sure you pay for performance in-
stead of novelty.

Now to admit a goof. When I saw
the advance specs on KLH’s Model
Fourteen speaker, I assumed—and said
here—that the company was building a
transistor amplifier (like J.B. Lan-
sing’s) into the system to provide fre-
quency contouring. But when a pair of
Fourteens arrived at my home I took
one apart. And I promptly discovered
the KLH was carrying out its contour-
ing technique through a passive treble-
loss network.

Other impressive items I’ve seen re-
cently include Dynaco’s new Stereo 35
amplifier kit and EICO’s new Classic
line, both of which stick to tube design.
The Stereo 35 (which took fumble-fin-
gered me less than four hours to build)
is a clean, transparent-sounding power
amp with much more sock than its rat-
ing (35 watts rms in stereo) indicates.

As for EICO’s new line, what strikes
me about the prototypes I've seen is that
every nickel’s worth of design seems to
have gone into performance. There isn’t
a control frill in sight, and you don’t pay
for features you may not need. The
company says the new line is an ex-
periment to see whether bargain-hunt-
ing audiophiles will give up knobs for
top value in performance. Among other
things, 'm impressed with the line’s
mono FM tuner/amplifier—something I
think makes a lot of sense. Allin all, the
line is noble venture, and I hope it pays

off. §-
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ILLUSTRATED, 67 West 44th St.,
Name of state (New Jersey),

abbreviations as 35MM, 8x10, D.C., A.C

SAVE MONEY  ORDER BY MAIL

issue must be in our office

name of city {New York);

buying audience for only 50¢ per word . . .
minimum 10 words. Closing dates are the 20th of 4th
by March 20th. Mail

New York 36, N. Y. Word count: Zone number free. Figure one word:
sets of characters as in key {14-D); also

payable in advance
preceding month
to ELECTRONICS

e o o FOR SALE

“LISTEN-IN-COIL" PICKS up any tele-

phone conversation in vicinity. No con-
nection to telephone necessary. Easily
concealed, $2.98 complete. Consolidated
Acoustics, G-1302 Washington St., Ho-
boken, New Jersey.

INVESTIGATORS, WRITE for free bro-

chure on latest subminiature electronic
listening devices. Dept.-5X, Ace
Electronics, 11500 NW 7th Ave., Miami
50, Florida.

CANADIANS—GIANT Surplus Bargain

Packed Catalogs. Electronics, Hi-Fi
Shortwave Amateur Citizens Radio. Rush
$1.00 (Refunded). ETCO, Dept. Ei, Box
741, Montreal.

TRANSISTORIZED PRODUCTS Importers
Catalog, $1.00, Intercontinental, C.P.O.

1717, Tokyo, Japan.

GOVERNMENT SURPLUS. How and
Where to Buy in Your Area. Send $1.00.

E.l. Surplus Information, Headquarters

Bldg., Washington 6, D. C.

HORROR FANS—free iiterature, ''The

Detective Is A Monster!"" The World
famous Trans-International Publishing Co.
Box 2942, Paterson, N. J

CB TRANSMITTERS $6.00. Other bargains,
send 10¢ for lisf. Yanquard, 190-48-99th
Ave. Hollis 23, N. Y.
EXCELLENT BUYS on Tubes and equip-
ment all listed in the ''Green Sheet.”
Send .25¢ for your copy today. Cash paid
for unused tubes. Write. Barry Electronics
Corp., 512 Broadway, Dept. El, NYC {2,
NY.

MAGNET WIRE, Small Llots. Prather
Brant Co., 19105 Allen, Melvindale,
Michigan.

+ o o EMPLOYMENT OPPORTUNITIES

PRINTING . ADVYERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. "Ralco''-El, Box L,
Boston 19, Mass.

® o o BUSINESS OPPORTUNITIES
YENDING MACHINES—No seiling. Op-

erate a route of coin machines and earn
high profits. 32-page catalog free!
Parkway Machine Corp., 7I5El Ensor St.,
Baltimore 2, Md.
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EARN $100.00 QUICK sewing, assembling,

manufacturing, producing for mer-
chants. Materials furnished. EMN Pro-
duction Company, DeFuniak Springs 15,
Florida.

e ¢ o EDUCATION & INSTRUCTION

NOTICE: [INTERNATIONAL School of
Electronics, 1024 Dupont Circle Build-
ing, Washington, D. C., 20036, U'S.A.

UNIT MEASURE, Intro $I. Landsite E,
12167 Gay Rio Ter., Lakeside, Calif.

e ¢ o BUILD IT YOURSELF

TEST EQUIPMENT!—Capacitor checker—
low and high voltage power supply—
tube and voltage tester—signal genera-
tor—power diode-rectifier tester. All can
be built for from $1.00 to $3.00. Plans
and schematics only $§1.00. Noraljay
Electronics, 7445 Midfield Ave., Los
Angeles 45, Calif.
PROFESSIONAL ELECTRONIC Projects—
Organs, Timers, Computers, etc..—$!
up. Catalog Free. Parks, Box 1665, Seat-
tle, Wash. 98125

e o o TAPE RECORDERS

LEARN WHILE Asleep with your re-
corder, phonograph or amazing new
"Electronic Educator” endless tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.
RENT STEREO Tapes—over 2500 different
—all  major labels—free brochure.
Stereo-Parti, 1616-AY Terrace Way, Santa
Rosa, California.

TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
1523 Jericho Tpke., New Hyde Park-4,
N. Y.

SALE ITEMS— Tapes— Recorders— Com-
ponent Quotations. Bayla, Box I3IE,
Wantagh, N. Y.

e o o RADPIO & TV

10 DISTANCE CRYSTAL set plans—25¢;
20 different—50¢. includes Transistor
experiments, catalog. Laboratories,
1131-K Yalota, Redwood City, California.

DIAGRAMS FOR repairing radios $1.00.

Television $2.50. Give make model.
Diagram Service Box II5IEl, Manchester,
Conn. 06042.

BEFORE YOU Buy Receiving Tubes, Test

Equipment, Hi-fi Components, Kits,
Parts, etc. . . . send for your Giant Eree
Zalytron Current Catalog, featuring

Standard Brand Tubes: RCA, GE, etc.—
all Brand New Premium Quality Individ-
ually Boxed, One Year Guarantee—all at
Biggest Discourts in Americal We serve
professional servicemen, hobbyists, exper-
imenters, engineers, technicians. Why Pay
More? Zalytron Tube Corp., 461 Jericho
Turnpike, Mineola, N. Y.
RADIO & T.V. Tubes—33¢ Each. Send for
quantity discounts & free ist. Cornell,
P. O. Box 5412, San Diego 5, California.

e o o INVENTIONS & INVENTORS
PATENT SEARCHES, $6.00! Free ''Inven-

tion Record''/Information. Miss
Hayward, (029 Yermont, Washington §,
D. C.

e o o DETECTIVES

DETECTIVE PROFESSION. Easy home

study plan. Lapel pin, certificate, fu-
ture. Free information. Professional
Investigators, 2759CJ-W. Broadway, Los
Angeles 41, California.

DETECTIVES—EXPERIENCE Unnecessary.
Detective Opportunities. Write,
Wagner, B-125 West 86th, New York 24.

e o o MUSIC

"'SWISS MUSICAL Movements. Electri-
cal, Mechanical. Spielman, 131 West

42nd. New York 36",

e o o MISCELLANEOUS

TV TUNERS rebuilt and aligned per manu-

facturers specification. Only $9.50. Any
make UHF or YHF. We ship COD. Ninety
day written guarantee. Ship complete
with tubes or write for free mailing kit
and dealer brochure. JW Electronics,
Box 51K, Bloomington, Indiana.
"WINEMAKING,” "BEER, Ale." Strong-

est methods. Itlustrated. $2.20. (Sup-
plies, hydrometer headquarters.) Eaton,
Box 543-EL, Hopland, California.
TREASURE, GOLD, Silver, Relics. Find

them with new 1964 models. Free infor-
mation. Raytron, Dept. 3-L, Box 7I5,
North Hollywood, California.

HYPNOTIZE quickly, effortiessly, or re-

fund! $2.00. Request free catalog.
Hypnomode, Box 244-PM, Cedarburg,
Wisconsin.
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TOP PERFORMANCE AT ROCK-BOTTOM GOST

With money-saving RCA Electronic Instrumant Kits

RCA WV-T6A (K)
HIGH SENSITIVITY AC VTVM KIT

Measures AC Voltages :0002-Volt to 500 Volts
Doubles as a Preamplifier

An exceptional two-way kit value! As a high sensitivity AC VIVM the rew RCB WV 76A

measures AC voltages from 10 mv to 100 v full-scale in nine ovenlapping ranges;

special “low-cap” switch 01 probe 2xtends upper ange limit to 50 v. %s a flat-

response preamplifier, it pravides a 38 db maximur gain on the 10 mv ringe.

W Flat frequency responss = 1 db from 10 cps to 1.5 Mc with prcbe 01 *~direct”;
and from 10 cps to 500 kc with probe switched to “low-cap.”

B High input impedance fo accurate measurements in circuits sencitive © loading.

| Easy-to-use, direct-reacing decibel scales.

W Pre-assembled shielded 37o3e and cable, all-metel case eliminate stray pickup.

W Large power-supply filte* minimizes hum.

m Compact, lightweight, pcrtable,

== Kit price: only $57.95% ¢ Factory-wired and calibrated: $79.95*

puny

\&-4 )

X
SIN OF WUDNM'(ST) L R3A HV-;!AB':\I‘K[V"R " RCA WO0-33a (X) PORTRELE 'SCOPE KIT
Special 0%-volt OC range for tran VOLT-ONA-MILL X For trouble-shoo ing Ba ¥ and Zolor TV,
sistor et isaGrersAC vetagas RCA WV-T7E (K} VOLTONMYSTE KIT Accurately msasures AC and DC volts, radio, hi-fi, tape recdrdes. Zxeeptional
0.2 w0 [ | Separate 1.5-volt rms and d.yolt peak- ohms, DC cu rent, and decibels Spe- gain and bandwadth (respnss? to 55
comgles vev2s 1t to-peak scales for accurate low AC clal 0.25-volt and 1.0-volt DC ranges Mc) for toughe.t S grapn
DC valt:gex 0.C1 20 ) measurements. Measures AC and DC Sia” meter n Flastic case—no glass streen and Intern: 2 voit
0.2 b ¢ 1.0 megohms. Pre-as vaoltages to 1500 volts, resistances lo Crack of shBTter. Jacks located below age source for virect r-zding of peak
semtlec, AC /D{-C-MS probe. Big 6ve" from D.2 ohm to 1.000 megahms. Uitra- switches tc keep leads out of the way 10-peak voltag2. Supp wiza direct/
meter. AC LC accuracy 3% fS sl tong fiexible leads Spring chids on handle to hold leads fowrcap shielde1 Cablz

Kit: $559¢«°  Faxtory Wired: $75.50" Kit: $29.95°  Factory wireqd: $43.95° Xi1: $29.95°  Factory Wired: $43.95° Kit: $79.95" Factcry v iwed: $129.95"

Authorized RCA

Distributor

RCA WE-93a (X) TRANSISTOR-RAOLO
OYNAM € DEMONSTRATOR KIT RCA WE-95& K) V0. T-JBMMILLIAM-
Working Simiransistor radio on colof- METER OYNARIC DEN ONST 1ATOR KIT
coded Panel board for instructional A onal  accar V-0-4 laid out
and demrcn.traiion puerposes. Rem agtnction and
at s 0 < uit sep.

For specifications and technical
data on individual kits. write
Commercial Engineering, Section
C-134-W. RCA Electronic Compo-
nents and Devices, Harrison, N.J

R d air L.L
1 d
v 2p $1510: tir M == s nent

p
't ative
cuits. basic th2ory. Kit: $39.95° Kt $37.95°

[ re ang blac
and-wh'ie, TV receivers. Kite $11.95°

‘ Electronic Instrument
|

See them all at your \
|

The Most Trusted Name in Electronlcs'

o—
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TROUBLE SHOOTING WITH THE SIGNAL TRACER

YOU GET A VALUABLE

ELECTRONICS LAB

Containing parts by RCA, MALLORY, PYRAMID,
GE, CENTRALAB, STACKPOLE, TRIM, CINCH and
other relioble monufacturers. Retail volve of

parts alone is MORE THAN 25 DOLLARS

PLUS A COMPLETE
ELECTRONICS COURSE

Yau REALLY LEARN ELECTRONICS. The
pragressive ‘‘learn by doing’’ American Basic
Science Club system is the EASIEST, MOST
THOROUGH and MOST EXCITING way to a
«olid background in electronics.

NO EXPERIENCE NECESSARY

Basic enough for beginners.
Rewarding enough for experts.
NOWHERE ELSE is a course of this
scope available at this LOW PRICE!

ENTHUSIASTIC MEMBERS WRITE:

“‘basic principles ynforgettably
tearned'' . . .

1t Is only after having completed the experi-
ments in your kits that I can say I have truly
and unforgettably learned the basic principles
of electromics. JOHN R. KANIA, ? Berkeley
Ave.. Yonkers 5. N. Y.

“'your kits are interesting and
rewarding'’ . . .

[ am an electronics student in the Air Farce
e find your kits interesting and rewarding.
We have not eovered anything in the school
hat you have not covered in the kits. JOHN
G. DILL. Keesler Air Force Iuse. Biloxi,
¥liss.

'‘tar ahead of friend taking
another course’’ . . .

4 triend of mine is taking a eorrespandence
eourse in electronics, and I have learned more
from  your first two kits than lhe hus in
twenty lessons. RAY P. BILODEAU. 139
kxchange St.. Leominster. Mass.

"‘the number of concepts presented

is amazing' . ..

Your kits offer a range of experiment
usually performmed only in the bhetter high
sehool and college laboratories. The number
of cancepts presented. and the clarity and
cénereteness of their development is amazing.
R. M. HELM, rrofessor of Physics, East
Curclina College. Greenville. N. C.

AMERICAN BASIC SCIENCE CLUB’S

ELECTRONICS LAB and RADIO COURSE

All the Equipment for 65 Exciting Projects, (ncluding 8 o
3 Tube Short Wave Radio, DC Power Supply, $
Microphone and Audio Amplifier, Signal Tracer.... only Ak g

COURSE

Get it All in One Complete Shipment —
or Divided into these 4 Monthly Kits

Ist KIT— DC AND AC CIRCUITS

Equipment for 26 Projects Including:

Subjects Covered:

e Electron Theery

e DC and AC

¢ Inductance

@ Transiornier
Princinles

e Electro-Chemistry

FREE with 1st Kit — “"Mystery Shock Box"’
2nd Kit — RESISTANCE, CAPACITANCE AND RECTIFICATION

Equipment for 18 Projects Including:

e Strobe Light - variable pulse Neon Lamp “‘freezes” the
motion of vibrating or rotating objects and checks RPM
e Thermocouple o Wheatstone Bridge (measures resistance)
® Extinction Voltmeter o DC Power Supply (Transformer.
Vacuum Tube Rectifier and 20-20 mfd. Capacitor Filter e Capacitance
Circuit.) Provides safe power for electronics. e Filter Circuits

FREE with 2nd Kit — Electric Soldering Iron
3rd KIT — AMPLIFIERS AND OSCILLATORS

Eguipment for {4 Projects Including: Subjects Covered:
¢ Two Stage Amplifier e Capacitance Burglar Alarm. O V“““I‘!;‘.‘ Tube
® Proximity Detector e Variable Frequency Ripple Tank ér"é:;ule:\zrysnnd
Wave Generator (Produces standing waves, nodal lines.

3 . Wave Length
ete. Invaluable in understanding wave theory) e Code Prac- Wave Theory
tice Oscillator.

Oscillator Circuits
FREE with 3rd Kit — ''Steps to a Ham License' Manual

4th KIT — AUDIO AMPLIFICATION AND RADIO

Equinment for 7 Projects Including:

e Short Wave and Broadcast Radios (3-tube regenerative.
Uses 115V AC house current. Complete with Headset) e Car-
bon Microphone and Two Stage Audio Amplifier e Radio
Transmitter e Signal Tracer and Continuity Tester (valuable
trouble-shooting tools).

® Electroscope e Electromagnetic Relay e Galvanometer
e AC Buzzer e Magnetizer and Demagnetizer e Solenoid
Coin Tosser e Safety AC Power Supnly with Iseclation
Transfarmer,

Subjects Covered

® Ohm's Law

® Rectification

e Resistance

e Neon Glow Tube

Subjects Covered :

e Audio Amplifiers
e Radio Theory

e Regen. Circuits
o Tuning Circuits
e Signal Tracing

FREE with 4th Kit — Radio-TV Service Manual

ALL FOUR KITS IN ONE SHIPMENT ONLY$I7P8°2M.D

OR—YOU CAN GET THE FOUR KITS, ONE A MONTH

SEND $2oo WITH PAY 5395 PLUS COD POSTAGE

ONLY COUPON  ONLY ON RECEIPT OF EACH KIT

ALL SHIPMENTS ON 10 DAY APPROVAL.
YOUR SATISFACTION OR YOUR MONEY BACK.
WE KNOW YOU WILL BE AMAZED AND DELIGHTED.
USE THIS “*NO RISK'' COUPON FOR EITHER PAID iN FULL OR MONTHLY PLAN.
AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockett, San Antonio, Texas 78202

I Send me ABSClub's Electronics lLah in feur kits — one a month. [ encluse s2.00 |
I and will pay $3 plus COD Postage on arrival of eaeh kit. I understand that I
all kits will be on 10 day roval with full refumd guaranteed and also that I
| I may cancel unshipped Kirg ny time without ohligution
| {7 Send me ABSClub's bl onics Lal (all four kits) in one shipment. I enclose l
RIT.R20 tull payment  PONTAGE PAID 1o me. | understund that this will he '
I n T day approval with full refund goaranteed '
II NAME I
| ADDRESS |
! CITY and STATE )

wWwWWwW.americanradiohistorv.com
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