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FROM STATEMENT OF NRI OBJECTIVES:
“...prepare each

person enrolling with
NRI to become an
employable technician.”

Any training, if it is to be effective {and worth your
time and moneyl, must give you knowledge and skills
wanted by employers. In this age of automation,
rockets, guided missiles, space travel, ELECTRONICS
is a key word with employers. That's why NRI, the
largest, oldest school of its kind, puts emphasis on
providing a choice of self instruction plans designed
to turn you into a trained fechnician in the field of
your choice as quickly as is practical and at the
lowest possible tuition cost. Regardless of your age,
status or profession, you can meet the challenge of
today's job market by training with NRI for a career
in Electronics.

Special Custom Designed
Training Equipment

NRI originated the use of Training Kits to provide
actual on-the-job experience while training at home.
NRI Kits are designed only for fraining, to bring to
life the things you read in illustrated, easy-to-under-
stand training manuals. You demonstrate theor.ies,
circuit action, defects; get experience in operation,
maintenance, frouble shooting practices. Even a
beginner can approach a prospective employer after
his instruction with practical know-how as well as
knowledge. All NRI equipment is yours to keep.

&“‘“‘" "o,
NATIONAL RADIO INSTITUTE /3
Oldest, largest school of its kind ‘k%m@*

WWW_americanrad

Choose from NRI's
Specialized
Instruction Plans

TELEVISION-RADIO SERVICING

learn to service AM-FM Radios, black and
white and color TV sets, Stereo Hi-Fi, PA
systems, etc. A profitable, interesting field

for part-time or full-time business of your
own.

INDUSTRIAL-MILITARY
ELECTRONICS

Learn Principles, Practices, Maintenance of
Electronic equipment used today in busi-
ness, industry, defense. Covers Electronic
controls  and measurement, computers,
servos, telemetry, multiplexing, many other
subjects.

COMPLETE COMMUNICATIONS

A comprehensive training program for men
seeking careers operating and maintaining
transmitting equipment in Radio-TV Broad-
casting or mobile, marine, aviation com-

munications. Prepares you for your First
Class FCC Llicense.

FCC LICENSE

Prepares you quickly for First Class License
exams. Every communications station must
have one or more FCC-licensed operators.
Also valuable for Service Technicians.

BASIC ELECTRONICS

An abbreviated, 26-lesson course covering
Automation-Electronics, Radio-Television
language, components and principles. |deal
for salesmen, hobbyists and others who find
it valuable to be familiar with the funda-
mentals of this fast-growing industry.

MATH FOR ELECTRONICS

A short course package of carefully pre-
pared texts that take you from basic
arithmetic review through graphs and
Electronic formulas. Quick, complete and
low in cost.

AVIATION COMMUNICATIONS

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.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction
finders, depth indicators, radar are all
covered in this course. You prepare for

your First Class Radiotelephone license
with Radar Endorsement.

MOBILE COMMUNICATIONS

Training in installation and maintenance of
mobile equipment and associated base
stations like those used by fire and police,

taxi companies, etc. Prepares you for First
Class FCC License.
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The Oldest and Largest
School of its Kind

A STATEMENT OF POLICY FROM NRI—

‘“If the student is not satisfied, or if
unexpectedsituations arise,he may
discontinue training at any time
with no obligation to pay for further
services, materials or privileges”

NRI now makes it possible for you to train at
home for a rewarding career in the expEJnding
field of Electronics without risk—without obli-
gating yourself to continue. Are you capable of
learning Electronics? Does NRI have the exact
instruction plan you seek among its specialized
plans? This special "Cancel-At-Any-Time" agree-
ment takes the guesswork out of your choice of
training, your choice of school. When you
enroll with NRI you sign dn agreement—not a
contract. If you decide the training is not exactly
what you want, or is too difficuit—or if you
want to stop for any other reason—ijust notify

FOR 2
NEW BOOKS

NRI and you are not obligated for payments
beyond .that time. Only a school that can stand
upon a half-century record of effectively teach-
ing through home study could dare to establish
and live up to such a policyl The proof of the
quality of NRI training is in its record of tens of
thousands of successful groduates and the
reputation NRI holds throughout the Electronics
industry. Mail the postage-free form today for
complete instruction plans, the story of NRI,
information about NRI's exclusive Cancel-At-Any-
Time agreement. NATIONAL RADIO INSTITUTE,
Washington, D. C. 20016.

{

and EQUIPMENT

Get the full story of NRI, its
history, its philosophy of train-
ing, its role in the expanding
field of Electronics. Move
ahead now in the exciting ever-
changing, ever-growing Elec-
tronic industry.

TECHNICAL
INSTRUCTION
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Profits That Lie Hidden

in America’s Mountain of =
roken Electrical Appliances

By J. M. Smi? h President, Notionol Radio Institute

HE COMING OF THE AUTO created a

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

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

A Few Examples of What | Mean
Now here’s a report from Earl Reid. of
Thompson, OChio: “In one month 1 took in
approximately $648 of which $510 was clear.
I work only part time.” And, to take a big
jump out to California, here’s one from

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

~
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J. G. Stinson, of Long Beach: "I have

opened up a small repair shop. At present

1 am operating the shop on a spare time

basis — but the way business is growing it

will be a very short time before I will devote
my full time o it."”

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

We Tell You Everything,
You Need to Know

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

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

7
-

EARN WHILE YOU LEARN
with this APPLIANCE TESTER
— Yours at No Extra Charge

January, 1964
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Your NRI Course comes complete |
with all the parts to assemble a
sturdy, portable Appliance Tester I
that helps you earn while you learn. I
Easy-to-follow manual tells how |
to assemble and use the Tester |
right away. Locate faulty cords,
short circuits, poor connections, etc. I
in a jiffy; find defects in house wir-
ing, measure electricity used by ap-
pliances; many other uses.

With this Tester you save time '
and make money by doing jobs |
quicker, making sure appliances 1
operate correctly after repairs.

MAIL THIS FOR FREE BOOX ond SAMPLE LESSON
Mr.J. M. Smith, President
NATIONAL RADIO INSTITUTE
Dept, KA4, Washington 16, D.C.

‘Fell me how I can “‘cash in"’ on the ‘‘Elec-
trical Appliance Boom."” Send me your illus-
trated FREE BOOK that outlines the whole
NRI Course, tells what opportunities are
open to me, my i describ

4
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on your kitchen table. No technical experi-
ence, or higher education is necessary. We'll
train you at home, in your spare time, using
methods proven successful for over 45 years.
We start from acratch — tell you in plain
English, and show you in clear pictures —
everything you need to know. And, you will
be glad to kmow, your training will cost you
less than 20¢ a day.

FREE BOOK
and Sample Lesson

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

I'll also send you a Free Sample Lesson.
1t shows how simple and clearly illustrated
our instruction is — how it can quickly pre-
pare you for a profitable future in this big
field. Just mail coupon, letter, or postcard
to me: Mr.J. M. Smith. President, National
Radio Institute, Dept. xA4. Washington 16,
D.C. (No obligation, of course — and no
salesman will call on you.)

OFPORT Uy
success of other students, and much more. e
Also send me the FREE SAMPLE LESSON =

20 1 can see how clear and easy your instruc-
tions are. 1 am particularly interested in:
[ Spars Time Earnings

1 understand there is no obligation on my part;
and no salesman will call on me.

XY
S ¥

[ Business of My Own O Better Job

e o s e e e e
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NEW
Los Angeles Plant
Now Filling
West Coast
Orders

Citizen Band Class "D Crystals

CITIZEN BAND CLASS “D” CRYSTALS

3rd overtone — .005% tolerance — to s 95
meet all FCC requirements. Hermetically 2
sealed HC6/U holders. %" pin spacing. EACH

050 pins. (Add 15¢ per crystal for .093
pins).
All 23 channels in stock: 26.965, 26.975, 26.985 27.005
27,013, 27.025, 27.035, 27.055, 27.065, 27.075,27.085, 27.105.
5 . 3 » 27.155, 27.165, 27.175, 27.185 .205
27.215, 27.225, 27.255. ’ P ET30%
Matched crystal sets for ALL CB units (Specify equipment

make and model numbers) -..--$5.90 per set
CRYSTALS IN HC6/U HOLDERS

SEALED 486 pin spacing — .050 diameter — 005%

OVERTONE tolerance

15 to 30 MC
30 to 40 MC

40 to 65 MC ..........
FUNDAMENTAL From 1100 KC to 2000 KC
FREQ. SEALED .005% tolerance . .$5.00 ea.
From 2000 KC to 10,000 KC, any
frequency, .005% tolerance .$3.50 ea.
RADIO Specify frequency. .05 pins spaced %" (Add
CONTROL 15¢ for .093 pins) .$2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals made from Grade “A”
imported quartz—ground and etched to

exact frequencies. Unconditionally
guaranteed! Supplied in:
FT-243 holders MC-7 holders
Pin spacing 1" Pin spacing 3"
Pin diameter 093 Pin diameter .125
CRIA/AR holders FT-171 holders
Pin spacing " Pin spacing 3,
Pin diameter .125 Banana pins
MADE TO ORDER CRYSTALS . . . Specify holder wanted
1001 KC to 1600 KC: .005% tolerance ............ $4.50 ea.

1601 KC to 2600 KC: .005% tolerance ....
2601 KC to 8650 KC: .005% tolerance .
8651 KC to 11,000 KC: .005% tolerance ...

Amateur, Novice, Technician Band Crystals
-01% Tolerance . . . $1.50 ea. — 80 meters (3701-3749 KC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
{8335-8660 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (oll except 455 KC and 500 KC) 50¢ ea.
Pin spacing %" Pin diameter .093
Matched pairs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15c ea.;
Dual Socket for FT-248 Crystals, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals
20c ea.

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All crystal orders must be accompanied by check,
money order or cash with payment in full.

TWO PLANTS TO SERVE YOU
RUSH YOUR ORDER NOW TO CLOSER PLANT

WTEXAS crysTaLsY

Div. of Whitehall Electronics Corp., Dept. E-14
10600 Crystal Drive, Fort Myers, Florida Area 8i3 Phone WE 6-2109
4107 W. Jefiorson Bivd.. Los Angeles, Callf. Area 213 Phone 73(-2258

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!
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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!

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
openingstherearefor Coyne trained men—
in small towns gnd 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
hoost his income to $8,000 a year. And
that is by no means the limit.

%

THE MISSILE INDUSTRY

Another field where employers are clam-
oring for trained men ia 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 mirtimum 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 equinment. Opportu-
nities unlimited. No ceiling on salaries.

TV and RADIO Manufacturers
Perhaps the biggest opportunities of all
are to be found with tge large electronic
manufacturers. With these giants, job op-
portunities are practically without limit.

January, 1964

And the 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

romotions come frequent pay raises as

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

OR, YOUR OWN BUSINESS
Hundredsof graduates have gone to work
for former graduates, servicing TVs and
Radios, Air Conditioners, Regrigerators,
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 notdreams. They are realities.
Butdon’t try to break into Electronics “on
yourown.”’ You cansave yearsof struggle
and disappointment by first getting the
necessary training at the great shop-labo-
ratories of the Coyne School in Chicago.

‘ electronics.

COYNE

mesd
pscraist 0
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FOUNDED
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Send me your big 48 page Book **Your Opportu-
nities in Electronics’’ and complete information
about getting training for a high paying position in

. - \ Address_ ...

” EE." City oemcamee.

IN 1899

E _

[

IE i?

P

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 costs?
Not at all. We find a place for you to live
—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 toearn
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 1s the oldest, largest and most
completely equipped Resident School
of its kind. And it is right in the heart
of America’s electronics center! Best of
all, you canstart your training with only
a smalldown payment. Then take care
of-the balance after you graduate!

FREE CATALOG

You’'ve just read a bare outline of what
Coyne offers to men who want to get
into electronics.
You’ll find the

complete, fasci-
nating story in
our big 48-page
book which will
be mailed free
of charge when \} 4

you return the\\7,
coupon below or \\(¢
send your name in
on a posicard today.

-
Coyne Electrical School
Chartered as an Educational institution not for Profit
Dept. 14-A Chicago7, 1ilinois

—_— Wou-rmun MAIL Now! = = =

| COYNE ELECTRICAL SCHOOL. Dept. 14-A
l 1501 W.Congress Parkway, Chicago 7, 1lt.
|

Phone _.._._..c..... |

RR No, o8 l

......... ... done_. . State__.__...
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Write to: Letters Editor, Electronics lIIus?ra?ed,Ia"g

® HORSE SENSE

Enjoyed reading WHAT'S WRONG
WITH TRANSISTOR AMPLIFIERS?
(Nov. EI). But doesn’t it all boil down
to the fact that a much smaller horse
(the transistor) can accomplish the
same task as that clumsy, outmoded,
overweight workhorse of the past (the
vacuum tube) ?

Vie Williams
New York, N. Y.

Could be, Vic. But the race isn’t over

yet.

@® CHEDDI AGAIN

I am always glad to get news and
hints on how to pick up stations broad-
casting English programing from the
Communist satellite nations (THE LIS-
TENER, Nov. EI). Ifeel, however, that
you are being unkind to Jagan by sug-
gesting that since he is a Marxist ergo
he is a Communist. It may be “the
neatest trick of the decade,” but cer-
tainly many of the great men and
women of the past (Eugene Debs,
G.B.S. and Jane Addams, to name a
few) accepted some of the Marxist
ideology without being die-hard com-
munists.

R.AW.
Ann Arbor, Mich.
® AHH!
At last! A real meaty column for the

honest-to-goodness audio fan. I’'m glad
to see that HI-FI TODAY will be a
regular in every issue of EI.
Dave Mitchell
Boston, Mass.

s v
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' from our readers

DO

N
/ 67 West 44th Street, New York, N. Y. 10036

@ BIG OAKS

I read with displeasure in EI AT
LARGE (Nov. EI) that the IRE and the
AIEE have merged. This is only an-
other sign of the continuing trend
toward greater bureaucracy in Ameri-
can life, with the attendant drop in in-
dividual initiative and creativity. The
IEEE may be gargantuan, but the in-
timacy and elan vital of the small pro-
fessional group will be lost, I assure you.

J. F. McGregor
Chicago, Il

You’re forgetting, J. F., that there’s’

no stopping an acorn—it’s gotta grow!

® NEW LOOK?

Glad to see EI finally broke out of
the mold and introduced a new and very
readable typeface on page 96 of your
November issue. Was this a mistake
or are you doing some experimenting?

J. M. Warnke
Toronto, Ont.

® A HAM’S HAM

I always knew my husband was stage-
struck, but I thought the closest he
would ever get to the footlights would
be talking about it with his cronies over
his ham radio. Your article, HAMS
ON TV (Nov. EI), launched him on his
acting career. And believe me, he puts
on some show.

Mrs. C. M.
Cleveland, Ohio
[Continued on page 8]

Electronics I'llustrated
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INTERNATIONAL CORRESPONDENCE SCHOOLS IC= S

BOX N3483L, SCRANTON 15, PENNA.

In Hawaii reply P.0. Box 418, Honotulu

1

: Without cost or obligation, send me “HOW to SUCCEED,” the opportunity booklet about the field 1 have indicated below, and a sample lesson
: Name of the courss in which you are i &

: Your Name __Age___ Home Address

1 City Zone State

: o ™ - ____Canadian residents send coupon to Intemational Correspondence Schools, Canadian, Ltd.,
1 Montreal, Canada. . .. Special low monthly tuition rates to members of the U. S. Armed Forces.
b=

Working Hours . AM.to. PM.

Cast your ballot for a successful future!

223 1.6.3. COURSES

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

ACCOUNTING Basic Inventory Control Electronic Drafting
Accounting y

Cost Accounting Business Correspondence Drafting

Federat Tax Business Law Mechanical Drafting
General Ac { t & Stieet Metal Layonl for
Junior Accounting Marketing Air Conditioning
Pncnul Ac i t & Structural Drafting
Public A ti o, . ELECTRICAL
ARCHITECTURE | Cipadian Business Electric Motor Repairman
AND BUILDING Condensed Business Electrical Appliance
Architectural Drawing & Practice Servicing

Designing
Architecture
Building Contractor
Building Estimator
Building |

Industriat Psychology
Managing a Small Store
Marketing

Modern Executive

Building Maintenance

Caspenter-Builder

Carpentry & Millwork

House Planning & Interior
esign

Mason

Painting Contractor

Reading Arch. Blueprints

Review in Arch. Design &
Practice

Review of Mech. Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

llustrating

interior Decorating

Show Card & Sign Prod.

Show Card Writing

Sign Painting & Designing

Sketching & Painting

AUTOMOTIVE

Automatic Transmission
Speciatist

Automobile Body Rebuilding
& Relinishing

Automobile Eleclnul Tech.

Automobile Engine Tune-Up

Automobile Technician

Automotive Mechanic

Diesel-Gas Motor Vehicie
Engines

AVIATION

Aircraft & Powerplant
Mechanic

Introductory Aerc-Engi-
neering Technology

BUSINESS

Advertising

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

Dffice Management
Programming for Digital
Computers
Programming the (BM 1401
mputer
Purchasing Agent
Retail Business
Management
Statistics and Finance
Systems and Procedures
Analysis
CHEMICAL
Analytical Chemistry
Chemical Engineering
Chemical Engineering Unit
Operations
Chemlcal Laboratory Tech.
Chemical Process Control
Technician
Chemical Process Operator
Elements of Nuclear Energy
General Chemistry
civiL
ENGINEERING
Civil Engineering
Construction Engineering
Highwa{ Engineering
Principles of Surveying
Reading Structural
Btueprints
anitary Engineering
ewage Plant Operator
Structurai Engineerlng
Surveying and Mapping
Water Works Operator

DRAFTING

Aircraft Dratting

Architectural Drafting

Electrical Drafting

Electrical Engineering
Drafting

January, 1964

Electrical Contractor
Electrical Engineering
{Pawer oplien or
Electronic option)

Electrical Power-Plant
Engineering (Steam
option or Hydro option)

Industriat Electsical Tech.

Industrial Telemetering

Power Line Design and
Construction

Practical Electriclan

Practical Lineman

Reading Electrical

Electrical Engineering Tech.
Electrical Instrument Tech.

respondence school. 223 courses.
Business, industrial, engineering,
academic, high school. One for
you. Direct, job-related. Bedrock
facts and theory plus practical

Industrial Foremanship

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

Send for the 3 free booklets of-
fered here and find outhow I.C.S.

can be your road to success.

Paper Making

Mol:va Poweanndamentals

{ndustrial Supervision Pulp Making
Personnel-Labor Relations | Puip & Paper Englneering
Supervision Pulp & Paper Making
MATHEMATICS RAILROAD
Ad d i Car E

th icsand

for Engineering
Mathematics and Physics Railroad Administration

tor Engineering
Modern Eiementary

Statistics
MECHANICAL
{ndustrial Engmeenng

SALESMANSHIP
Creative Salesmanship
Real Estate Salesmanship
Sales Management
Sa!csmanship

Industslai fnste

Machine Design

Mechanical Engineering

Quality Control

Safety Engineering
Technology

Tool Design

| PETROLEUM

Natural Gas Production &
Transmission

Qii Field Technology

Petroleum Production

Petroieum Production

Engineers

ENGLISH AND

WRITING

Better Business Writing

Introductory Technical
Writing

Modern Letter Writing

Practical English

Short Story Writing

HIGH SCHOOL

High School Business
High School College Prep.

(Arts)
High School Coilege Prep.
{Engineering & Science)
High School General
High School Mathematics
High Schoot Secretarial
High Schoo! Yocational

LEADERSHIP

Basic Supervision

Sales
Management
SECRETARIAL
Clerk- Typlsl
Commercia
PMessnonal Secretary
Shorthand
Stenographic
Typewriting
SHOP PRACTICE
Foundry Practice
industrial Metallurgy

Air Conditioning

Air Conditioning Main.

DO‘I’DGS(IC Heating with

il

Domestic Relngerahon

Gas Fitting

Heating

Ns:mnz & Air Conditioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating

tractor

Plumbing & Heating
Estimator
Practical Plumbing
Retrigeration
Refrigeration & Air
Conditioning
Steam Fitting

PULP AND PAPER
Paper Machine Operator

www americanradiohistorv com

Blueprints Engineering Machine ggop IPnsp:clion
Machine Shop Practice
Er:'_(_‘.'l NEERI ':I(; :’elroleum ¥eﬁner¥ prer. Machine Shop Practice &
Chemical PLASTICS Metatlurgical Engineering
Ellzéllrical Plastics Technician ! '{to\:hnol?‘z
! atternmaking
Mechanical :LE'.AI}AIBNI('; G'AI R Practical Millwrighting
Industrial Management for CONDITIONING Reading Shop Blueprints

Rigging

Tool Engmeermg Techn'gy

Toolmaking

Weiding Engineering
Technology

Welding Processes

STEAM AND

DIESEL POWER

Boiler inspector

industrial Building
Engineer

Power Piant Engineering

Stationary Diese! Engines

Stationary Fireman

Stationary Steam
Enginesring

TEXTILES

Carding

Carding and Spinning

Cotton Manufacturing

Dyeing & Finishing

Loom Fixing

Spinning

Tenxtile Designing

Textile Engineering
Technolog:

Textile Mill Suparvisor

Warping and Weaving

Wool Manufacturing

TRAFFIC

Motor Tratfic Management
Railway Rate Clerk

Traffic Management

TV-RADIO-
ELECTRONICS
Communications Techn'f'gy
Eiectronic Fundamentals
Electronic Fundamentals
(Programmed)
Electronic Fundamentals
with Elec. Equip. Tr'n'g
Electronic Instrumentation
& Servo Fundamentals
Electronic Principles for
Automation
Electronics and Applied
Caiculus
Electronics Technician
First Ciass Radiotelephone

icense
Fundamentals of Electronic
Computers
General Etectronics
General Electronics wi(h
Electronic Equip. Tr'n
Hi-Fi Stereo and Sound
Systems Servicing
industrial Electronics
Industrial Electronics
Engineering
#ndustrial Electronics
Engineering Technician
Practical Radio-TV Eng'r'g,
Practicai Telephony
Principles of Radio-
Electronic Telemetry
Principles of Semiconduc-
tor-Transistor Circuits
Radio Servicing with Radio
Equipment Training
Radio & TV Servicing
Radio & TV Servicing with
Radio Equip. Tr'n'g
Second Class Radlotele-
phane Licen:

Sound Systems Speclallsl
Telephony, Electronics and
Radio Communications
TV Receiver Servicing

TV Technician

Accredited Member,
National Home Study Council
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FEEDBACK

Continued from page 6
® SMOOTH TALKER

As a college speech major, I would
like to register my objection to the
opening statement in THE AMPLI-
MIKE (Nov. EI). The well-modulated,
trained voice of a radio announcer is not
going to “knife through the airwaves.”
In fact, the thinner and squeakier the
voice, the better, if communication is
your only concern.

Martin Walters
Seattle, Wash.
But who wants to listen to a newscast
by Alvin the chipmunk?

& LILY GILDING

The limit for fancy worthless elec-
tronic equipment was reached when
Lawrence Glenn came up with his

NE\I‘V_-GADRE C-75 STEREO BALANCER (Nov. EI). If

you’ve got a pair of ears, who needs it?

CB TRANSCEIVER Sheldon Gains
Bridgeport, Conn.
The new Cadre C-75 1.6-watt, 2-channel transceiver is 15
times too powerful for youngsters (under 18 years of

age) to operate, according to FCC regulations. Clearly, . FONDER ABSENCE
it's not a toy. It’s designed for serious CBers who need
‘big set’ performance that can be used anywhere.

The new C-75, weighing less than 2 lbs; provides clear,
reliable 2-way communications up to 5 miles and more.
All solid state design creates an extremely rugged trans-
ceiver to absorb xjough handling, stays on frequency. Two
crystal-controlled channels spell perfect communications
contact everytime. Sensitive superhet receiver (1luv for
10 db S/N ratio) brings in signals in poor reception
areas. Powerful transmitter has one watt output to the
antenna. Adjustable squelch silences receiver during
standby. AGC assures proper listening level. In a word,
the C-75 has all the features you’d look for in a quality
full size CB unit.

The C-76 has all the portable conveniences you'd want, I certainly enjoyed your spread of
too: operates on alkaline or mercury penlite cells (8-hour pictures entitled WHEN PAW WAS A

rechargeable nickel-cadinium battery available); ear-

phone and antenna jacks;. built-in retractable antenna; BOY (Nov. EI). Although my own dad
jack for base operation while recharging. wasn’t very keen on building equipment
Use the Cadre C-75 anywhere in the field, for vehicle, (he got his kicks out of logging all kinds

office, boat or plane. Use it constantly too, because its all- . .
transistor modular circuit (11 transistors and 2 diodes) of stations in the wee hours), I had an

is virtually maintenance free. $109.95. Recharger and 2 Uncle Harry who was a real pro. He
nickel-cadmium batteries $31.85. i £ 1

— made everything from coal detectors to
Cadre also offers a complete line of 5-watt all transistor cat whiskers in a little shed out behind

transceivers and accessories. g . .
P YNsistnr e the family homestead in Duluth, Minne-

—._ A FR E=  inoustries core, | Sota.  Thanks for letting me refresh my
COMMERCIAL PRODUCT DIVISION [] ENDICOTT, NEW YORK | memory about those good old days.

[] AREA CODE 607, 748-3373. Canada: Tri-Tel Assoc., Ltd., Robert Miller

81 Sheppard Ave. W., Willowdale, Ont. Export: Morhan Ex- Mi li .

porting, 458 B'way, N. Y. 13, N. Y. inneapolis, Minn. -§-

8 Electronics Illustrated
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These Opportunity
- Packed Fields
Need YOUI

Space & Missile
Electronics

Television & Radio
Microwaves
Automation Electronics
Radar

DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications — in space, in the industrial plant, studio, or laboratory — is
the electronics technician. Thousands of technicians have been trained by
DeVry Technical Institute since 1931 and back of each man stands the
school that has trained him. Yes, DeVry Tech backs him with continuing
Employment Service through the years of his career; DeVry backs him
with its practical Consultation Service, helping him solve technical prob-
lems he may meet, on his job, at any time. All this tops off DeVry’s prac-
tical training: at home in spare time, or full or part-time in DeVry’s
modern, well-equipped training centers in Chicago or Toronto. If you're
1;7-55, find out all that DeVry has to offer you in the exciting field of
electronics.

YOU'VE NOTHING TO LOSE, YOU'VE MUCH TO GAIN! MAIL COUPON NOW!

DeVRY TECHNICAL INSTITUTE

Communications
Computers
Broadcasting
Industrial Electronics

Accredited member of National Home Study Council

eVry —-.Tops in Electronics
Chicago = Toronto

January, 1964

4141 Belmont Ave., Chicago 41, Il., Dept. EI-1-U

Pleasa give me your two free booklets, '"Pocket Guide to Real Earn-
ings” and “Electronics in Space Travel'; also include detalls on how
to prepare for a career in Electronics. | am interested in the following
opportunity fieids (check one or more):

Fl Space & Missile Electronics Communications
Television and Radio Computers
Microwaves Broadcasting
j Radar

industrial Electronics
Automation Electronics Electronic Control

Name i - = Age.
Address _ — Apt.
City . Zone______State_________

{3 Check here it you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
2083 970 Lawrence Avenue West, Toronto 19, Ontario

www americanradiohistorv com
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IN SPARE TIME

AT HOME

COLOR TV=-

RADIO-ELECTRONICS

Coyne—and only Coyne—can
ive you this modern, TV
ome Training. Easy to fol-

low 2150 photos and di

covering Radios-TV, Color,

UHF, Transistors. We also

show you how to start making

money whilelearning, right at
home. Get your basic training
at home, then make a flash fin-
ishwith 2 weeks of actual shop
work in Chicago under direc-
tion of same instructors who
guide our resident students.

LOW COST—Easy to Pay
You don’t pay for costly *‘put
together’’kits. Small monthly
payments and low, low cost
make it easy for everyone to
{rain. Free employment serv-
vice for graduates—or we
show you how to start your
own service business ona
“‘shoestring.’”” Send name to-
day for complete facts and
valuahle book on Television
No salesman will call, Every-
thing mailed free, postpaid
Coyne Electrical School
Chartered as an Educational
Institution Not for Profit
1801w, s% Parkway
Dept. 14-H4 CHICAGO 7, L.

FREE

of Extra Charge
to Graduates

TWO WEEKS
Shop Training in Chicago
No increase in home train-
ing cost, but the day you
graduate you will be en-
titled to two full weeks of
530nal _Instrqcﬁ(;; on ac-

projects in t. at
Shop~[.lg?s of Coyne irfghi-
cago —without one cent of
extra tuition whatsoever.

FREE Just Send Name

No charge. No obligation.
No salesman will bother
you. Just send name for
free copy of big 24 page
book on quickest, lowest
cost way to train for top
pay job
or busi-
ness of
yoarown K
... Mail|[EETCR

e e o o e e ey

B.W.Cooke, Pres. Home Training Division, Dept.14-H4 '

' 1501 W. Congress Parkway, Chicago

7, IH.

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

I NAME.

| ApbrESs
1 Snxs
STATE..

AMERICAN
CANGER

SOCIETY

(ﬁ%f%ﬂ%%%?%/1ﬂﬂ’
yDroadgides=
/U=

Pamphlets, booklets, flyers, application
notes and bulletins available free or at low cost.

Primarily for engineers, but also of
interest to hobbyists is Cornell-
Dubilier’s Ceramics Selector—a 17x22-
inch wall chart listing 20 different
ceramic capacitor types. Values, volt-
ages, operating temperatures, etc., are
given for each type, as well as applica-
tions and construction details. The chart
is available free from C-D, 50 Paris St.,
Newark 1, N. J.

Another free chart—this one put out
by Stancor Electronics, Inc., 3501 W.
Addison St., Chicago 18, Ill.—tabulates
the operating characteristics and appli-
cations of audio output transformers.

Over 4,000 tubes and semiconductors
available from Thor Electronics are
listed in a new purchasing guide that
can be had by writing Thor, 287 Morris
Ave., Elizabeth, N. J. The free catalog
gives prices and ordering information
on a variety of radio and television
tubes, as well as transistors and other
semiconductors.

It’s about that time again—when we
all start wondering what the new year
will bring in the way of electronic equip-
ment. The 1964 catalogs have some of
the answers—and copies are free of
charge from Allied Radio, 100 North
Western Ave., Chicago, Ill.; Heath Co.,
Benton Harbor, Mich.; Lafayette Radio,
111 Jericho Tpke., Syosset, N. Y., New-
ark Electronics, 223 W. Madison St.,
Chicago, Ill, and Radio Shack, 730
Commonwealth Ave., Boston, Mass. 6\

BUILD A TRANSISTOR !

EDUCATIONAL—INTERESTING—This transistor lab includes everything

necessary—Parts—Chemicals—a complete set of step by step instructions

for manufacturing a germanium power transistor in your home—plus addi-

tional components to build transistor test equipment and electronic circuits—

three transistor radio—signal generator—code practice oscillator—rain detector—fire
alarm—voice operated lamp—and more—

C.0.D. ORDERS SEND $2.00
TYRON PRODUCTS CO.
BOX 547 :
TEMPE, ARIZONA |

I Name

$15.98

EACH KIT

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

BUILD 20 RADIO

CIRCUITS AT HOME
$96%

with the New
PROGRESSIVE RADIO "EDU-KIT"

A Practical Home Radio Course

Now Includes * No Knowledge of Radio Necessary
yr%i%‘s:xlﬂ"?zns * No Additional Parts or Tools Needed

. WAVE GENERATO
g?GNAL TRA%’ER ATOR * EXCELLENT BACKGROUND FOR TV

2:'(';.:1“{.5:‘ =~ 'Y SCHOOL INQUIRIES INVITED
R 5 ;
conz‘oscff&'ron * Sold in 79 Countries FREE EXTRAS

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

Training Electronics Technicians Since 1946

3% 2% %% %

SOLDERING [RON
ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

WRENCH §

VALUABLE DISCOUNT CARD

The ‘‘Edu-Kit Hers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Ouv Kit is designed to train Radio & Electronics Technicians, making
se of the most modern methods ot home training. You will learn radio theory, construc-
tion practice and servicing. THIS |S A COMPLETE RADIO COURSE IN EVERY DETAIL.

will learn how to build radios using regular schematics;, how to wire and soider
to service ragios. You will work with the standard type of TESTER INSTNUCT'I%NE M“Quu'ils
the latest development of Printed Circuit chassis. HIGH FIDELITY GU m:
of radio. Yo i conatruct, study and work with ;gtﬁvﬂll.silos':lonoquc. &
ph E dn:nors; e test equipment. You will learn . MEMBUEL'?',SA”‘,"':)JNSE“SI'?ETV cé—::’ca
troubl.—shwtmq tne Progressive Signal Trac i CONS 2
\ NING
e Dynamic uamo & Eleﬂronlcs Tester, Square Wave uensrator and the accompanying AMATEUR LICENSE TRAL
inscrucagnal material s PRINTED CIRCUITRY

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code

et S exelions backatound tor e °'T§:"‘m‘;".".L’:’é‘.."él;n‘."c."""" o SERVICING I.ESSONSJ

o:bnolulely no previous knowledge of radio or 1‘ nce in required. ThE
product of many years of teaching and engineering experience. The “Edu-K
on in Electronics and Radc’n., worth many times the complete You will learn trouble- -hooln:ﬂ 3"0
price of $26.9S. i Jone is worth more than the price of the entire kit servicing in a progressive mannaer. SO0
will practice repairs on the sets tha

ou construct. You will learn symptoml’
!nd causss of trouble in home, portable
and ecar radios. You will jearn how to
use the professional Signal Tracer. the

You do not need the slightest background ages and backgrounds have successfully
. unique Signai tnjector and the dynamic

radio or aclence. Whether you are inter- used the “‘Edu-® more than 79 coun-

ested in Radio & Electronica because you tries of the world The “Edu-Kit'* has been Electronics Testar. While you
want an interesting hobby, a well paying carefully d oned. nop by l(ap. o that :ra:l?elsr.nm; in this practical way, you
business or a job with a futu ve uw-ll ﬁnd you cannot mak take. will be able to do many a vrpalr job for
the *'Edu-Kit’’® a worth-wh allows you to le.:h your your friends and neighbors, and charge
Many thousands of nnduv-dual- ol all ._No_instructor which will far exceed the price of
s“gdu-Kit."* Our Consultation Service

PROGRESSIVE TEACHING METHOD _ e, ol kil our Comspation Seivie

you may have.

;’he P'ognu“ve Radio “'Edu-Kit'' is the foremost educational radio kit in the world
and is universally accepted as the standard in t field of electronics training. The ‘*Edu-
Kit’* uses the modern educational principle of ‘‘Learn by Doing.'’ Therefore you construct, FROM OU L AG
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro-

gram designed to provide &n easily-learned, thorough and interesting background in radio.

it Pi., Water-

You begin by exa g the various radio parts of the *'Edu-Ki You then learn the ). Stataitis, of 25 Foplar Pi., i
function, theory and wiring of these parts. Then you build a simple radio. With this first iy Capniate s S nd",’".,,,"’:,';z
set you will enjoy listening to regular broadcast stations, learn theory, practice testing several _t'eh: 'E;unbgt' oaid 'or itsetf, 1

and ‘trouble-shooting. Then you build a more advanced radio, learn more advanced theory oy
and techniques, Gradually, in a progressive manner, and at your own rate, you will was ready to spenddsz:g ::rr‘tl':?'ou;;:;
find yourseif constructing more advanced multi-tube radlo circuits, and doing work like a bm'l found your ad a
profess onal Radio Technician Kt Box 21, Magna
Inctuded in the “EQu-Kit'" course are twenty Receiver, Transmitter, Code Oscillator, Signal Ben) Valeniog Snaciul. Rare
Tracer, Square Wave Generator and Signal injector circuits. These are not unprofes- Utah: ‘The Edu-Kits "’,,":ﬂon, and also
sional '‘breadboard*’ experiments, but genuine radio circuits, constructed by means of e G S e mibeaa B
professional wiring and soldering on_metal chassis, plus the new method of radio construc- the _answers for them.

" . en years, but
tion known as "‘Printed Circuitry.” These circuits operate on your regular AC or DC haouse :‘:":30,':"::'& o e and iike &
pment. -

build Radio Testing €aqu
Joyed every inute 1 worked with the
THE "EDU-K 1S COMPLETE T Y " he " signal Tracer works
fine. Also like to let you know that |
You will rec e all parts and instructions necessary to build 20 different rad feel proud of buommg a member of yout
electronics cire: each guaranteed to operate. Our Kits contain tubes, tube sockets Radio-TV Clu
variable, electvolyt-c. mica, ceramic and paper dielectric condensers, resistors, tie st Robert L. smm 1534 Monrce Ave..
hardware, tubing, punched metal chass Instruction Manuals, hook-up wire, solder, Huntington, W. “Thought | would
selenium rectifiers, coils, volume controls and switches, etc. drop you a few l-n s to say that 1 re-
in addition, you receive Printed Circuit materlals, including Printed Circuit chassis, ceived my Edu-Kit,
special tube sockefs, hardware and instructions. You aiso receive a useful set of tools, a that such a barg
Efl iron, and a self-powered Dynamic Radio and Electronics a low price. .
Feater, The Edu-Kit': also includes Code instructions and the Progressive Code Osciliator, palring radios and phonographs.
1n_addition to 7.C.C.-type Questions and Answers for Radio Amateur License training. You friends were rea
e lessons for servicing with the Progressive Signal Tracer and the Progres-
e Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership Troubleshooting or i IR
Radlo-TV Club, Free Consultation dervice, Certificate of Merit and Discount Privileges. the Kit is really swell, and finds the
You receive all parts, tool instructions, etc. Everything is yours to keep. trouble, if there is any to be 5

— — ——UNCONDITIONAL MONEY-BACK GUARANTEE™ — i i

| PRINTED CIRCUITRY I 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
bn-ld a Printed Circuit Signal Injector,

[0 Send “‘Edu-Kit'’ postpaid. | enclose full payment of $26.95.

servicing T that can
l?re.:ect many Radio and 'rv troubles. ] Send ““Edu-Kit” C.0.D. 1 will pay $26.95 plus postage.
is revoluti Y new t of inti i ing ** -Kit.”
radio construction is now becoming | [ Rush me FREE deseriptive literature concerning ‘‘Edu-Kit
popular in commercial radio and TV sets.

A Printed Circuit is a special insu- Name ........ wed o 3 T« 52 Bl LB 1 ! s ) e - 3 e RS T EREE T
lated chassis on which has been de- l

posited a conducting material which
takes the place of w. g. The various
parts are merely plugged in and soldered
to terminals. | . R O L L O R e il il : o

Printed Ci it i g W[ e S g digoake ol ob
ern 'x‘utoma'&::l gl;:t:::-:;.s.sﬂo:m':?ﬂdl- PROGRESS'VE IIEDU KlTS“ lNc
edge of this subject is a necessity today
for anyone interested in Electronics. 1186 Broadway, Dept. S51AE, Hewlett, N. Y. ’

| ADATESS) 5 ssn 7o b | o€ BT s z snembes o g g s B 5 RUNTTPRY et {

e e —— . — ———— — — ————— —
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IN POINT ...

You’d never
guess it, but that’s
the tip of a com-
mon pin super-
imposed on the
image of a 1,000-
mesh screen. And
the whole picture
stems from some-
thing the General
Electric Co. calls
“photo-plastic re-
cording.” Actually
a new technique
for shooting pic-
tures, photo-plas-
tic recording per-
mits instant de-
velopment, and

you even can erase and re-use the plastic film. Since the image is “frozen in” by
cooling the plastic, re-heating it erases the image. And just to prove that they’'ve
really got something, the GE people say the dry-processed pictures are grain-
less. It takes a million of ‘these tiny squares to occupy just one square inch.

Easy Does It . . . Figuring out a way to
make certain that drivers see traffic
officers at New York’s Triborough
Bridge didn't stump Madigan Elec-
tronic. The answer: a light-generating
belt using a new flexible electrolumi-
nescent lamp of crystallized phosphors.
Only 1/32-inch thick, the lamps in each
belt flash on and off about 60 times a
minute. They’ll last up to 10 years.
[Continued on page 16]

12

WWW._american

Big Niner . . . A whale of a lot of copper
goes into all the pennies in the country,
but get a load of how little silicon goes
into Fairchild’s 2N2894 transistor!
That’s an unmounted 2N2894 you see
resting on the “nine” of an ordinary
penny. Had we shown the whole coin,
you'd have missed the 2N2894!

N

:R_CK Lu =
'|"" .. “ :
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WHAT IS THE COMMON DENOMINATOR
OF AN ANCIENT EGYPTIAN PYRAMID

AND A SUCCESSFUL
MODERN ELECTRONICS CAREER?

A STRONG FOUNDATION!

The Egyptian pyramid was built on a strong foundation. What about your electronics career?

Advancement in electronics depends on a solid understanding of basic principles. If you are
handicapped by a poor understanding of these vital “basics,” you need training—the strong
foundation training offered by Grantham School of Electronics.

Beginning at the beginning, Grantham training progresses in a logical, step-by-step manner
up through the complex theory of the Missile Age—and all of the math you will need is taught
as an integral part of our lessons. Because we present these all-important basic principles
with maximum penetration, you will learn to think and reason electronics rather than relying
on half-understood concepts and rote-memory.

The Grantham program is made up of three consecutive steps, and each completed step increases
your value as an electronics man. The following is a “thumb-nail sketch” of the Grantham 3-step
program for electronics advancement:
Section IA leads to attainment of- your First Class FCC License and may be completed in
the classroom or through home study.
Section IB gives you practical experience on a great variety of “live” electronics equipment
in four weeks of intensive, supervised training in the Grantham Student Laboratory.

4 Section 11 offers Advanced Electronics Training through home study and is designed to assure
your advancement after you are on-the-job.

The above program may be taken as a whole, or you may complete only that step which best suits

your individual needs!

To obtain full details on Grantham training, fill out and .-~ liilinfenvelopelor paselon|posial card i -
mail the coupon on the right. We will be glad to'send you
(without charge or obligation) our free 44-page booklet, | To: GRANTHAM SCHOOL OF ELECTRONICS

\ NATIONAL HEADQUARTERS OFFICE
CAREERS IN ELECTRONICS. 1505 N. WESTERN AVE., LOS ANGELES, CALIF., 80027

I

|

]

I

[}

i 1
t‘““"% | J
T GRANTHAM jjon | s
NHSC : “CAREERS IN ELECTRONICS.” 4
! i

- 3

SCHOOL OF ELECTRONICS : b=

New.

| Name . S = - Age
FIVE CONVENIENT TRAINING DIVISIONS: "°~: o (PLEASE PRINT)

! Add __ " -
1505 N. Western Ave., Los Angeles, Calif., 90027 B W ress ;
9320 Long Beach Blvd., South Gate, Calif., 30280 i _564-3421 1 City — — ]
408 Marion Street, Seattle, Wash., 98104 v MA 2-7227 N :
gg%ﬁ?&a?‘:ﬁ{ K:;sa;ai';iy‘;g’::;" Gl: Icﬂﬂ 20006 —— ;]E_ ;ggg || AM INTERESTED IN: [] HOME STUDY [] RESIDENT CLASSES 43.A ;
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AMERICAN BASIC SCIENCE CLUB'S

ELECTRONICS LAB
and RADIO COURSE

A/l the Equipment for 65 Exciting Projects.
Including @ 3 Tube Short Wave Radio

§ Audio lmp/iﬁel ° Si[»é/ Tracer.

only I

(OMPI. ETE
LAS AND
COURSE

Troublke Shooting with
the SIGNAL TRACER

Get it All in One Complete Shipment
—or Divided into these 4 Monthly Kits

1s? KIT — DC AND AC CIRCUITS

Equioment for 26 Prajocts Including: Bub)octs Covered:

e E » o E Relay o

& AC Buzzer & Magnellzer and Demadastizer & Seleneid :"‘ """‘“
Coln Tosser o Safety AC Powsr Susely with luelation | e el
Transtarmar,

@ Elettre-Chemlstry
FREE with 1st Kit — "*Mystery Shock Box'*

2nd Kit — RESISTANCE, CAPACITANCE AND RECTIFICATION

nul--nl hr |l Prolocts Including : Sublects Covered:
Strete - variable puise Nesn Lamgp ‘‘freszes”’ the
-nln ot vl -llu or retating sdlests and checks RPN
® Thermeceuple ridge
o Extinction Vottmoter ' DG Power Supply (Trenxtermer, ® Neon Glow Tubes
Yacuum Tube Rectifior and 20-20 mfd. Capaciter Fiiter o Capacitanse
Cirewit.) Provides safe pewer for olectrenies ® Fiiter Cirenits
FREE with 2nd Kit — Electric Soldering lron
3rd KIT — AMPLIFIERS AND OSCILLATORS

Equipmest for 14 Projects Including:

® Twe Stase Amslifigr o Cepscitanes Bursiar Alarm SRV tRLRITASY

o Proaimity Detector ® Variadie Fraawency Ripple Teak ST
Wave Genereter (Produces standing waves, asdal laes, Wave L."",
ote. Invaluable im understanding wave theery) o Code Prac- * Wave

tie Oscillater. . ounmuwfnmi-

FREE with 3rd Kit — *‘Steps ta @ Ham License'’ Manual
4¢h KIT — AUDIO AMPLIFICATION AND RADIO

(Iulnmenl for 7 Projaets Including:

Shert Wave and Broadeast Radios (3-tube regenerative.
Unl ISV AC heuse currant. Complate with Huadsret) » Care
bon m n»uo and Twe Stage Audie Amplifier o Radle - Regen. Gircuits
Trammi ® Signa! Tracer and Continuity Tester (valuabte ® Tuning Cireubls
tuublo lhaoﬂll toois). o Sional Tracing

FREE with 4th Kit — Radia-TV Service Mcmuol
ALL FOUR KITS IN ONE SHIPMENT ONLY SI 7

o Ohm's Law
® Roctification
.

Subleets Covered:

Subjects Covered:
® Audis Amplitiers
o Radie Theory

Postpaid

OR — YOU CAN GET THE FOUR KITS, ONE A MONTH

Pay s 95 Plus Postage on

Receipt of Each Kit

Send szoo With

(1137 Coupon Only
YOU GET A VALUABLE ELECTRONICS LAB
Containing parts by RCA, MALLORY, PYRAMID, GE, CENTRALAS,

STACKPOLE, TRIM, CINCH ond other relieble munufacivrers. Reteil
volve of parts alone is MORE THAN TWENTY FIVE DOLLARS.

| SPlecs A COMPLETE ELECTRONICS COURSE |

You REALLY LEARN ELECTRONICS. The pregressive '‘learn by
doing’’ American Bosic Science Club system is the EASIEST,
MOST THOROUGH and MOST EXCITING way te u selid background
in electronics.

NO EXPERIENCE NECESSARY Basic enough for
beginners. Rewording enough for experts. NOWMERE ELSE is o
course of this scope ovailoble at this LOW PRICE!
ALL SHIPMENTS ON 10 DAY APPROVAL.
YOUR SATISFACTION OR YOUR MONEY BACK.
WE KNOW YOU WillL BE AMAZED AND DELIGHTED.

Use this ""Ne Risk'’ Coupen for Either Paid in Full or Monthly Plon
r o AMERICAN BASIC SCIENCE CLUB, Inc., 501 E, Creckett mm L |
San Antenie, Texes 73202
'[:] Send me ABSClub’s Elnctronies Lab in four kits — one a month. '

1 enclose $2.00 ond will pay $3.95 plus COD Postage on arrival
of each kit. | understand that all kits will be on 10 layl
approval with full refund gvoranteed ond alse thet | moy
' cancel wnshipped Kkits at any time without obligation.
[0 Send me ABSClub’s Electronics Lab [al! four kits) in one ship-
' ment. | enclese $17.80 full payment POSTAGE PAID to me, ll
understand that this will be en a 10 day appreval with full
' refund guoranteed. l

B svoress ]

'("VHMSTATE-----------J

14

GREEN LEE CHASSIS PUNCHES

Make accurate, finished holes in 114 minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench does the job. All standard sizes .
round, square, key, or “D” shapes for sockets
sw1tches, meters, etc. At your electronic parts
dealer. therature on request.

v -
GREENLEE TOOL CO. Sy
2028 Columbia Ave., Rockford, lllinois

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, Ajreraft, or FM
Police, Fire, etc. sig-
nals with controllable
selectivity.

353-A
$48.70

AIRCRAFT ¢ POLICE ° FIRE

348A
Complete

$34.95

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

315-B
5-54 MC

$17.95

115-160 MC
$18.95

h

Converts home or car radios
to receive Fire, Police, Air-
craft, CB, SW, etc. Excep-
tional 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 catalog on full line

of converters and receivers for every application.

20 GLENWOOD
CINCINNATY 17,

0HI0

Electronics Illustrated
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a
Cleveland Institute program to help you reach it
quickly and economically. Here’s how: Each CIE
program concentrates on electronics theory as ap-
plied to the solution of practical, everyday problems.
Result . . . as a Cleveland Institute student you will

not only learn electronics but develop the ability to

Electronics Technology

‘- A comprehensive program

covering Automation, Com-
munications, Computers,
industrial Controls, Televi-
sion, Transistors, and prep-
aration for a Ist Class FCC
License.

This exciting program in-
cludes many important
subjects as Computers,
Electronic Heating and
Weliding, Industrial Con-
trols, Servomechanisms,
and Solid State Devices.

Here's an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program Transmis-
sion and Broadcast Trans-
mitters:

Cleveland Institumte

of Electronics /

oMLY
o A,
umer

1776 E. 17th St.. Dept. Ei-49

Cleveland -14, Ohio S e

Accredited Member

January, 1964

use it! This ability makes you eligible for any of
the thousands of challenging, high-paying jobs in
Electronics. Before you turn this page, select a pro-
gram to suit your career objective. Then, mark
your selection on the coupon below and mail it to
us today. We will send you the complete details. . .
without obligation . . . if you will act NOW!

First Class FCC License

if you want a Ist Class FCC
ticket quickly, this stream-
lined program wifl do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

Mobile Radio, Microwave,
and 2nd Ciass FCC prepa-
ration are just a few of the
topics covered in this “com-
pact’’ program . . . Carrier
Telephony too, if you so
desire.

Mail Coupon TODAY For FREE Catalog

Ciaveland institute of Electronics
1776 E. 17th St., Dept. EI-49
Cleveland 14, Ohio

Please send FREE Career lnforma-
tion prepared to help me get ahead in
Electronics, without further obligation.
CHECK AREA OF MOST
INTEREST

How to Succeed
in Electronics

[0 Electronics Technology
| [ Industrial Electronics

[0 First Class FCC License 1
[0 Electronic Communications

Approved for Veteran's Training under Koreen Gl Bill. E1.49

- i

I R, r j D
o otber
Your present
Name N Age.
{please print) I
Addrem_____ :
City. Zone___State. |
|
il

www americanradiohistorv com


www.americanradiohistory.com

ASSEMBLE YOUR OWN
ALL-TRANSISTOR

Sehotber
EECTRONIC ORGAN

3 NEW MODELS

Recital $1500
Consolette 1

Spinet ;:553

ﬁ This is the new, all-tran-

sistor Schober Consolette

II...the most luxurious

“home-size” organ avail-

able today. Full 61-note manuals, 17

pedals, 22 stops and coupler, 3 pitch

registers, and authentic theatre volc-

ing leave little to be desired. Comparable to ready-buiit
organs selling from $1800 to $2500.

The pride and satisfaction of building one of these most
pipe-like of electronic organs can now be yours. .. start-
ing for as low as $550. The Schober Spinet, only 38
inches wide, fits into the smallest living room. The all-
new, all-transistor Schober Recital Model actually
sounds like a fine pipe organ; its 32 voices, 6 couplers,
5 pitch registers delight professional musicians. .. mak-
ing learning easy for beginners.

AND YOU SAVE 50% OR MORE BECAUSE YOU'RE BUYING

DIRECTLY FROM THE MANUFACTURER

AND PAYING ONLY FOR THE PARTS, NOT COSTLY LABOR.
It’s easy to assemble a Schober Organ. No special skills
or experience needed. No technical or musical knowl-
edge either. Everything you need is furnished, including
the know-how. You supply only simple hand tools and
the time.
You can buy the organ section by section...so you
needn’t spend the whole amount at unce.
You can begin playing in an hour, even if you've never
played before—with the ingenious Pointer System, avail-
able from Schober.
Thousands of men and women—teen-agers, too—have al-
ready assembled Schober Organs. We're proud to say
that many who could afford to buy any organ have
chosen Schober because they preferred it musically.
Send for our free 1964 Schober Catalog, describing in
detail the exciting Schober Organs and optional acces-
sories; it includes a free 7-inch “sampler’’ record so you
can hear before you buy.

THE ym @ CORPORATION

43 West 61st Street, New York, N. Y. 10023
Also available in Canada, Australia, Hong Kong, Mexico,
Puerto Rico, and the Umted Kingdom

i THE SCHOBER ORGAN CORP., DEPT. E1-6 H
' 43 West 61st Street, New York, N. Y. 10023 I
[0 Please send me FREE 1964 Schober Catalog and FREE
' 7-Inch **sampler’” record. '
l O Enclosed find $2.00 for 10-inch quality LP record of |

Schober Organ music. ($2.00 refunded with purchase
| of first kit.) |
l Name . l
I Address oo I
Ci State Zip No.
e e e —
16

...electronics in the news

= Eavesdropper . . .
Listening in on
Davy Jones’ locker
is exactly what
this device is in-
tended for. An un-
derwater micro-
phone for detect-
ing sound in the
deepest parts of
the sea, the hydro-
phone is designed
for use in oceano-
graphic research and submarine detec-
tion. The unit is simple enough in opera-
tion—sound traveling through the water
is picked up by the rubber-covered bot-
tom and sent to a listening post via the
attached cable. Yet engineers at ACF
Electronics, the firm responsible for the
device, say it does all right for itself.
Previous hydrophones, they argue, have
been unable to detect sound accurately
at deep levels because they couldn’t
stand the pressure at such depths.

9,999 Channels To Go . . . How to have
enough free radio channels under front-
Ime conditions is a problem that’s been
plaguing the military for years. But
Raytheon’s 10,000-channel combat radio
may be the answer they’ve been looking
for. An SSB set rugged enough to work

under the worst field conditions, yet
sensitive enough to pick up signals hun-
dreds of miles away, the unit tips the

scales to a mere 28 lbs. And that’s get-
ting pretty much on the slim side, espe-
cially when you consider that the figure
includes batteries—and all those 10,000
channels. §-

Electronics Illustrated

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

BETTER...Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of

LOWER COST:..

HOME TRAINING, with newly added
lessons and equipment, trains you in
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 Practica! training—=YOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
building wvarious experimental and test
units. You advance step by step. perform
more than 100 experiments, an
you build & complete TV set{
from the ground up that is your5|
to keep! A big, new TV picture
tube is included at no extral
charge.

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

GET THE BENEFIT OF QUR |
OVER 55 YEARS EXPERIENCE |

L O\TED

APPROVED FOR i

&1 TRAINING NHSC I
SOy, 0
B

G =

\ 1‘ ACCREDITED |
58 Meser

NATIONAL G SCHOOLS
World-Wide Training Since 1905
Write to Dept. R4Y-123
4000 So. Figueroa Street

Y N e

its kind in the world.
MORE COMPLETE... You learn ALL PHASES of
Television-Radio-Electronics.

Other schools make several courses
out of the material in our
MASTER COURSE . ..
pay more for less training than
you get in nur course at 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.

NaTionaL scHools suop-metHoo YOU GET. ..

————————

ONE
and you

COMPUTERS

~ for your
F.C.C. LICENSE

Be prepared for secure future in
* INDUSTRIAL ELECTRONICS

GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS

orgo into. ..
COLOR TV REPAIR

Hi-FI. AND SOUND SYSTEMS
BROADCASTING STUDIOS

INSTALLATION

¢ 19 Big Kits—YOQURS TO KEEP!

® Friendly Instruction and Guidance
e Job Placement Service

¢ Unlimited Consultation

® Diploma—Recognized by Industry
e EVERYTHING YOU NEED FOR
SUCCESS!

IMPORTANT
SEE OTHER SIDE

today!
NO POSTAGE NECESSARY.

CUT OUT AND MAIL THIS CARD TODA

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

RUSH TODAY—NO POSTAGE NECESSARY

Aif:ru

OB
:r "N ] [ 1

Name

Address

THESE TWO FREE
BOOKS TELL HOW

e

SEND FOR FREE FULLY-
ILLUSTRATED BOOK AND
ACTUAL LESSON TODAY.
Your own copy of ‘Your
Future In Electronics-Tele-
visionRadio” will be mailed
to you at once. No salesman
will call; there is no obliga-
tion. Cut ovt card along dot-
ted lines, fill in and meil

— ]

AL LEsson |||

Zone State

City __

[1 Check here if interested only in Resident Training at Los Angeles.
Yeterans: Give date of discharge

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART

www.americanradiohistorv.com

R4Y-123
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¥ Be a MASTER TECHNI

B

As field direc-
tor of Berean
Mission Inc., |
have complete 4
charge of our ’

radio work J,

With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.

il started repair- systems, besidés keeping our
ing radios and servicing TV’s radios going. My training
... At 53, I'm starting a new from N.T.S. helps keep us on
life and my diploma from the qir. | feel privileged to
National Technical Schools is be a member of such a fine

my proudest possession. institution.
William E. Eckenrod Rev. Enoch P. Sanford

SUCCESS IS THEIRS; T

IT CAN BE YOURS T0O!

| cannot praise
N.T.S. enough.
I've just gradu-
ated and al-
ready | have

Thanks to | have a TV t
N.T.S. | have a Radio shop in |

business of my Yorkville, 11li- -
own right in nois, about Ap\l &
| miles from my | 4

my home |
home, and it

il have paid for

all my equipment with money has been going real good.

earned servicing TV sets. Yes, | started part-time but | got

N.T.S. gave me my start in $© much work that | am

Louis A. Tabat doing it full-time. Thanks to
National Technical Schools.

Alvin Spera

television.

SEE. OTHER SIDE

SINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WILL BE PAID BY —

NATIONAL e SCHOOLS

WORLD-WIDE TRAIRING SINCE 1905

4000 So. Figueroa Street
Los Angeles 37, California

3

PHASE 1
TELEVISION
ggCLUDING COLOR TV
‘ % of homes have at
east one set. Cojor Tv
is becoming more

uiar daity, Ty S ns FCC License fiow a
Pop tatio

grow in number, peeq

techniciang, Maintenance

and repair offer
I8 0pportunities.

s;iASE 2

0I0—AM & F
Radios jn homes.Mcars
schools, a1y need expert

upkeep. Stations expand

3s FM becomes

Now transisto ]
A rs

entire field, Loy

_'P':igsi 3

USTRIAL

ELECTRONICS

Computers. Data-

Processing Machines

Electronic Controls,
uvided Missije Systems

E::c;lew tields where
lectronic

vital rolo.:.s piges

PHASE 4
'S'E&JP;D S'YSTEMS
opularj i-Fi
is::;”?' as w';ﬁ :s' H'.F"'
ustrial soungd
and business inteslﬁ)tr;?s
makg this a highly
Specialized and
important field.

FIRST CLASS

Permit No. 3087

Los Angeles, Calif.

wwWw.americanradiohistorv.com

CIAN in

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

ALL 8 PHASES Iy ONE MASTER COURSE

e
LICENS
PREPA_RATIOE

FCC License holders
have a wide range of

iobs open to them,

fequirement fo;
'ent for most
OMmunication jobs,

PHASE ¢
RADAR AND
MICROWAVES
c:;s': are the

unicati
of the futurlel,ogslr:ﬁtems
used 0 tracking andy
Contacting satellites.

:{}?SE 7
OMATION

& COMPUTERS
Automation and
Computer electronics
are the new tools of
industry arig Commerce
Skilled Technicians
:rr: these fields are

N great dem

ek and at

S:{SSE 8
ADCASTING
COMMUNICAT!ON&S
In the entertainment
mdustry._ 07 ‘in commetce
Communications and !
proadcasting have great
nnpo:ta_nce. Installation
and maintenance of
H3ined tachenuires
echnici
know-how. b

RESIDENT TRAINING
AT LOS ANGELES

If you wish to take your train-
In&in our famous Resident
School in Los Angeles—the
aidest and largest school of its

ind in the world—chech

k
special box in coupon.

Approved for G Training

ALCEED SCHOOLS
WORLD.WIOE TRAINING SINCE 1905
Address correspondence to nept
4000 So. Figueroa Street
Los Angeles 37, California
National Technical Schools also of-
fers Complete Home Study Train-
ing Programs in Auto Machanics
esel, Air Conditioning, Re.
on-Electrical Appli
ome Appliances Repa
nformation and FREE BOOK

he School, D
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IMAGINE EXPLORING A WORLD OF (/Can you match tha prcions
DIAMONDS, EMERALDS, RUBIES, SAPPHIRES
AND 21 OTHER EXOTIC GEMS!

250 carats of precious
and semi-precious gems
make up just one part of
this educational and
unusual gift idea.

Fascinating New Hobby
Will Thrill The Entire Family!

It is exciting to look at a gem and know every-
thing about it. To know how to identify it—how
to tell the perfect from the imperfect. Learn all
about the countries of origin. Learn how the
gems are mined. Learn the many valuable uses.
In short, you will have enough information to
know any gem inside out.

All of this knowledge is yours when you
develop an interest in collecting gems. It’s a
fascinating hobby for every age group. For
youngsters, their interest may later develop
into more serious studies of the Natural Sci-
ences. For you, it becomes a stimulating experi-
ence and in a very short time, you will design
and make your own jewelry at your own price.

Here, at last, is a kit for those with inquisitive
minds—for those who like to ask questions, for
those who are curious and for those who are
looking to develop a new interest. Working with
the famed International Gem Corporation, we
have selected 250 Carats of genuine precious
and semi-precious gems. Diamond from Africa,
Sapphire from Burma, Ruby from Ceylon, Emer-
ald from Colombia, Precious Topaz from Brazil.
These are the five precious gems in the kit.
Every bit as glamorous and as colorful are the
twenty semi-precious gems collected from coun-
tries all over the world. Although some of the
names may not be familiar to you, the gems are
all being used today in rings, charms, necklaces,
etc. You will recognize them when you see them.

Remember. These are not just chips or tiny
stones. Every gem is a good large size, perfect
for scientific and display purposes. Some weigh
as much as 20 Carats.

Now, do not be misled. Although every gem is
absolutely authentic and genuine, they are in
rough form, neither cut nor polished, which gives
them an unusual beauty of their own. They are
not perfect. Experienced eyes will be able to
detect the flaws of Nature. Perhaps someday your
hobby will develop to the point where you have
a perfect, flawless collection which will be worth
thousands of dollars.

BONUS: FREE 10 CARAT JADE NUGGET

Every kit includes a finished and a polished 10 Carat
genuine Jade nugget. Jade, with all the romance and
mystery of the Far East, is sald to bring good fortune
to those who possess it. Use this magnificent nugget
for pocket or purse. 10 Carat Jade nugget is yours to
keep even if you decide to return the kit. There are no
strings attached. The nugget is yours, absolutely free,
and we hope it will bring good fortune to you.

January, 1964

gems with their native countriés?
Precious Gems Country

Dismond Ceylon
Sapphira Colombie
Ruby Brezil
Emaerald Africa

Precious Topaz  Burma

YOU ALSO GEY
20 SEMI-PRECIOUS GEMS.

Jude Beryl

Opal Ross Quartz
Amethyst Quarts
Gamnet Tourmaline
Tigereye Agate

Petriliod Wood Fluorite
Obsidian Epidate
Torqueoise Sodalite

\ledﬂ Rhodocrosits

With each kit comes a booklet which tells you
how to identify the gems, tells you about the
countries of origin and all the other details you
need to know. Along with the gems, ‘the kit
includes a Mounting Board, a Jeweler’s Tweez-
ers, a powerful Magnifying Glass, a special
Glue and two special Bonus Offers. After the
gem has been studied and identified, it is placed
on a Mounting Board in the space designated
for it. Who will be the first in your home to make
the correct identifications? The entire family
can take part and you will spend many evenings
gaining knowledge while you are having fun.
Educational and unusual, the kit contains every-
thing to start you or your youngster on a fasci-
nating study of the universe of gems.

The International Gem Kit can be purchased
only by mail and only from Hamilton House.
We hope to have enough kits to satisfy every-
one but, just in case, we suggest you order
now. Specially priced at $4.95 and that includes
everything.

A complete and unqualified guarantee goes
with each kit. It must be everything we say it is
or you get every cent refunded immediately. And
you keep the beautiful, polished, good luck 10
Carat genuine Jade Nuggel with our compli-
ments.

Bonus: Every gem in your kit can be made into a piece
of jewelry. Identify and select your favorite and write the
name on the special certificate enclosed with your kit.
For only $2.50 you will receive the same gem from our
collection, mounted on a Sterling Silver circular charm
for pendant, bracelet or keychain.

Copyright Hamilton House, 1963

HAMILTON HOUSE Dept. GE
P. 0. Box 77, Cos Cob, Conn.

Please rush to me.............. complete International Gem
kits at $4.95 (2 for $9.00). Each kit includes all of
the following, making up 250 Carats, and all gems
are genuine: A. 5 different precious gems; B. 20
different semi-precious gems; C. Magnifying glass;
D. Jewelers tweezers; E. Mounting glue; F. Mount-
ing board; G. Instruction booklet; Special charm
or keycham certificate; I. 10 Carat *Jade nugget (mme

_______________1

ol Nt i e ‘,‘uf"ﬁ;ﬁ;";aa o CODs or

NBIO i

T R P I  JPA S— . e pe—_ N+ <

CRy.... . " Zone . - State..............
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WHAT SECRET POWER
DID THIS MAN POSSESS?

BENJAMIN FRANKLIN

(A Rosicrucian)

“’HY was this man great? How does anyone
—man or woman—achieve greatness? Is it not
by mastery of the powers within ourselves?

Know the mysterious world within you! At-
tune yourself to the wisdom of the ages! Grasp
the inner power of your mind! Learn the sec-
rets of a full and peaceful life!

Benjamin Franklin—Ilike many other learned
and great men and women—was a Rosicru-
cian. The Rosicrucians (NOT a religious or-
%ar:iization) first came to America in 1694.
oday, headquarters of the
Rosicrucians send over seven TH'I:SREOE?K
million pieces of mail an- °
nually to all parts of the AGTERY OF wiFE
world. Write for YOUR g

FREE COPY of “The Mas- "(vg /
tery of Life’—TODAY. No |t B/

obligation. No salesmen. A |
non-profit organization. Ad- [eIETTH-
dress: Scribe L.T.G. Pr—

74 ROSICRUCIANS

SAN JOSE * (AMORC) * CALIFORNIA

r———-—=—8END THIS COUPON—————
Scribe L.T.G.
The ROSICRUCIANS (AMORC)
San Jose, California

|

|

I Please send me the free book, The Mastery of Life,
| which explains how I may learn to use my faculties
] and powers of mind.
l Name

: Addrl’((

|

L

City.

S

20

1ectronic
Marketplace

EW VISTAS . . . Two all-channel
UHF converters—the Super-Vista
for weak signal areas and the Vista for
strong signal areas—are Jerrold’s first

entries into the UHF-converter market.
Both models cover 470-890 mc—TV
channels 14 to 83—and feature no-drift
circuitry. Jerrold Electronics Corp.,
15th and Lehigh Ave., Philadelphia 32,
Pa.

Circuit Tester . . . You don't have a

meter to check extension cords, power
tools and appliances, so you think you
can’t do the job. Well, if you have $1.30
—the price of AMF’s Pro-Glo circuit
tester—you’ve got the answer to your

do-it-yourself worries. The Pro-Glo
checks electrical continuity by visual
means—a bulb glows brightly, dimly or
not at all. Its hand-held plastic case
holds a standard penlight battery and a
flashlight-type bulb. A pointed probe on
a 3-foot lead does the delving. AMF
Industries, Box 929, Alexandria, Va.

Electronics Illustrated
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“One of the most sensitive FM tuners on
the market-” ~POPULAR ELECTRONICS

‘“We found that with only about three
inches of wire connected to the antenna
terminals we could get every one of the
important stations in the New York area.”

~AUDIO

“In addition to fine electrical perform-
ance, it has the smooth flywheel tuning
and general ‘feel’ of factory-wired Fisher
tuners.”

~ELECTRONICS WORLD

And you can build it yourself for $169.50*—with the Fisher KM-60 StrataKit!

The StrataKit method of kit construction is a unique
Fisher development. Assembly takes place by
simple, error-proof stages (Strata). Each stage cor-
responds to a separate fold-out page in the instruc-
tion manual. Each stage is built from a separate
transparent packet of parts (StrataPack). Major
components are pre-mounted on the extra-heavy-
gauge steel chassis. Wires are pre-cut for every
stage—all work can be checked stage-by-stage, page-
by-page.

Front-end and Multiplex stages come fully as-
sembled and pre-aligned. The other stages are also
aligned and require only a ‘touch-up’ adjustment by
means of the tuner’s laboratory-type d’Arsonval
signal-strength meter.

The ultra-sophisticated wide-band Fisher circui-
try of the KM-60 puts it in a spectacular class by
itself. Its IHF Standard sensitivity of 1.8 micro-
volts makes it the world’s most sensitive FM tuner
kit. Capture ratio is 2.5 db; signal-to-noise ratio 70
db. Enough said.

Another outstanding feature of the Multiplex sec-

® PACTORY-wingD (KN-81), 3219.90. wa
€n RADIO INTER®ATIONAL, 3

January, 1964

MUT QR MAMOGANY CABINET, 324.05, METAL CA: 15,90,
C.. LONG TBLARD CITY 1, N. Y. CANADA €

tion is the exclusive STEREQ BEAM,** the Fisher
invention that shows if an FM station is broadcast-
ing in stereo.

The Fisher KM-60 StrataKit is very close to the
finest FM Stereo Multiplex tuner that money can
buy and by far the finest that you can build.

FREE! $1.00 VALUE! Write for

b Sl The
The Kit Builder’s Manual, a new, ¢
illustrated guide to high fidelity kit~ "Uppaiiders

construction.

M i e - e = e

Fisher Radio Corporation . :
21-55 44th Drive p)
Long Island City 1, N.Y. -
Please send me without charge The Kit Builder’s
Manual, complete with detailed specifications on
all Fisher StrataKits.

Name .
Address.
City.

- - - -

Zone State.

210101

, $15.95. PAICES TLIGHTLY HIGHER (N THE PAR WEST.
© TRL.TEL ASSOCIATES, LTD.. WILLOWDALE. ONT. 8% pal. PENDING
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tenna system in
electronics lab

BACHELOR DEGREES

in Business Administration and Engineering
Small stimulating college . . . year-round program per-
mits completion of Bachelor of Science degree in 36
months! Engineering: Electrical (electronics or power
option), Mechanical, Civil, Chemical, Aeronautical.
Business Administration: General Business, Accounting,
Motor Transportation Administration. One-year Draft-
ing-Design Certificate Program. Strong professional
emphasis. Founded 1884 . . . rich heritage. Excellent
faculty. Enrollment limited. Small classes. Well-
equipped labs. Attractive 200-acre campus. Pleasant
community. New library. Residence halls. Modest costs.
Outstanding placement of graduates. Enter March, June,
r” September, January. Write J. A. McCarthy,
kM8 Director of Admissions.

I
Hg TRI-STATE COLLEGE

L)

1

Angola, Indiana

00's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE €0. |

Dept. Ei, 1012 McGee St., Kanses City 6,
| O Rush me FREE 1964 B-A Catalog.

| Name

}t Address ...

!
} FREE

I City State

3

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
ADDRESS.
CITY______._ZONE_STATE___—__

1f you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

430 S. Forge Street Akron, Ohio 44308

WANT A JOB? PART TIME—
FULL TIME?

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

WHAT A JOB

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. DE
ELECTRONICS ILLUSTRATED

Fawcett Bldg., Greenwich, Conn. 06830

Electronics Illustrated
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o

Marlketplace

CB Rig . . . Raytheon has unveiled a new
10-channel CB transceiver employing a
solid-state frequency synthesizer that
lets you use the same crystal for trans-
mitting and receiving. The Ray-Tell

TWR3’s tunable receiver covers all fre-
quencies within the 27-mc¢ band. The
rig, which has a built-in speaker and S-
meter, can be used fixed or mobile.
$219.95. Raytheon Co., 411 Providence
Tpke., Westwood, Mass.

Lot @
ELECTRONICS
PROJECTS .. spons

KISSIN' COUSINS . . . If you missed it in EL
you have a second chance to build that
project you wanted to tackle. Best Elec-
tronics Projects from Electronics Illustrated
is packed from cover to cover with the best
of El—over 40 construction projects for
CBers, hams, SWLs and audiophiles. The
book is available for 85 cents postpaid di-
rect from Fawcett Books, Fawcett Publica-
tions, Inc.. Greenwich, Conn., 06830. Ask
for Fawcett Book No. 548.

January, 1964

EARN $10,000 AYEAR

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

(I AIR CONDITIONING SERVICING

CJ REFRIGERATION SERVICING

{J 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.

WRITE FOR FREE BOOK/pn

CHECK SUBJECT OF YOUR
CHOICE IN BOX ABOVE.

™
e \BAILEY

sw™® || Technical Schools g

C. W. BAILEY, PRES.

Stroet.
Town_ = Zone___ State

Telephone. —

www americanradiohistorv com
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FROM SCOTT
FREE STEREQ KIT
CATALOG

Have fun . . . save money . . . build the best!
Now world-famous Scott stereo components come
in easy-to-build kit form. You can build a multiplex
tuner and a powerful stereo amplifier that perform
like factory-built units. Prices start as low as
$99.95 for the superb LK-30 30-watt stereo amphi-

fier kit shown here! Send this coupon now !

T eommt ime  pmmmmeemem—— i
| 111 Powdermill Road SCOTT Jy
| M™aynard, Mass. Dept. 130-1 |
| Rush me complete information on Scottkits and |
| factory wired components. |
| Name |
I Address. I

City. Zone_ _State. ]
{ Export: Morhan Exporting Corp., 458 Broadway, N.Y.C. |
L-Canada: Atlas Radie Corp., 50 Wingold Ave.. Torento ]

BIG MONLY

IN THE Jl CORNERS OF
o ® THE WORLD!

“in TELEVISION, RADID,  |memcforhilad
FLECTRONICS, RADAR, SONAR -’

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with less?
CTS Shop Method, liome Training
makes iearning easy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your
own Electronics Repair business or to
gain high pay as a TV, Radio, Elec-

tronics, etc., Technician.
19 TRAINING KITS INCLUDED!
You recelve a Multl-Tester, Oscillator,
Signal Tracer. Oscilloscope, Slgnal Gen-
erator, Electronic Tlmer, Regenerative
Radio, 24” TV set (optional) and other
luabl esting FREE BOOK
and TWO FREE LESSONS yours for the
asking! No obligation,

CHRISTY TRADES SCHOOL

Dept. 7.2213, 4804 N. Kedzie Ave.
Chicago 25, IlI.

CHRISTY TRADES SCHOOL, Dept. Y.22
4804 N. Kedzie Ave., Chicago 2’;. (R1 =

Please send_me the 3 FREE BOOKS and Special Form for
PAYING LATER from EARNINGS MADE WHILE LEARNING. I

NAME ..,,.. Seecanacnssssessreranscans AGR.....0s :
ADDREBS . ..ucuiereseoossnttontoneasuosnoosaonaans l
L CITY (.ieotnnncnnnonnnnnes ZONE. .... STATE....ov0.

24

Marzketplace

Electronic Analyst . . . Like the people
who operate them, electronic gadgets
sometimes need a bit of analysis—
and the TE-46 capacitance-resistance
analyzer does the job. A factory-wired

and tested instrument, it has four direct-
reading scales which indicate capaci-
tance from .00002 to 2000 mf and resist-
ance from 2 ohms to 200 megohms. It’s
supplied complete with test leads.
$37.50. Lafayette Radio, 111 Jericho
Tpke., Syosset, N. Y.

Maritime Rig . . . Motor boats, sailing
craft and even the land-locked auto-
mobile can be mobile headquarters for
Heath’s MW-33 CB transceiver kit. The
rig transmits and receives on five crys-
tal-controlled channels. It has variable
receiver tuning, an RF stage and a
power supply for 6- or 12-volt batteries

and 117 VAC household current. The
MW-33 also features a crystal filter,
built-in low-pass filter to reduce TVI,
PTT circuitry, adjustable squelch and
noise limiter. The kit comes equipped
with a microphone and crystals for one
channel. $89.95. Heath Co., Benton
Harbor, Mich. §-

Electronics Illustrated
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YO 1 9 6 FREE! For fun and pride in assembly, for long
UR years of pleasure and performance, for new ad-
ventures in creative electronics mail the coupon
below and get Conar’s new 1964 catalog of
COP Y IS quality do-it-yourself and assembled kits and
equipment. Read about items from TV set kits
to transistor radios . . . from VT'VM’s to scopes

WAITING . .. from tube testers to tools. And every item
in the Conar catalog is backed by a no-nonsense,
no-loopholes money back guarantee! See for

yourself why Conar, a division of National Radio

Institute, is about the

e eomne oy CONAR
in the quality kit and

equipment business.

IR MAIL THIS COUPON NOW NIRIR

CONAR AE4C
3939 Wisconsin Ave., Washington 16, D.C.
Please send me your 1964 catalog.

Name
Address
City. Zone___ State

LARGE, 5 SELECT STOCK! DEPENDABLE, FAST SERVICE!

. Ev:ry" tubi. tested in our own laboratory for mutual conductance SPECIAL PURPOSE
and iite te
We guarantee FREE replacement for one year of any tube purchased and INDUSTRIAL
fram 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 electrlcally per-
ct factory or used h clearly so marke AT SPECIAL SAVINGS!

A _ SINCE 1857
Type Type Price

0A2 d 872A $6.95
0A3 3 884 .80
0A4 ° 885 75
[1]:73 ! 954 .20
oB3 . 955 .30
0c3 957 .30
0D3 . 2050 .90
2D21 L 2051 .90

2E26 L 5643 75

4X150A 5654 :
[ -001 5636 |
SR4GY 195 | oo .
6JAWA 145 | oo p \

HUNDRED
for so7 218 8.00

ASSTD 304TL  3s.00 | 728 ’

ANY TUBE LISTED ;- SEERe e [)F A
5429 .50 .
33%s 750TL  32.00 | 5763 0

807 1.00 | 3814A POl Not Connected With Any

811A New 3.95 | 9879 . ;
815 2.50 | 5881 RP Other Maif Order Tube Co.
g 11 BME ALL TUBES SENT POST
832 .00 | 6159 ' 2
8324 :52 6201 AGE PAID. Please send
' 35¢ handiing for orders
Lese 29 15 : under $5. Send 25%
EXTRA SPECIALS: gepb on C.0.0. ordtersé
6/12 volt VIB 89¢ end  approx. postag
6/12 volt New VIB $1.49 o? nCa?dadr-san and for.
50 watt 25K Sprague Resistors 30¢ [IRUIAIIAS

p0. Box 55 Park Sta. wriTE DEPT.3EX] FOR OUR FREE

ELECTRON TUBE CO. Patersn 3, N. 1. N s ek

e g et

MICRO TUBE FABULOUS LOW PRICES!

January, 1964 25
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TWO GREAT NEW RECEIVERS

e
P HHe
b [ ’ OF X
NC-121 This 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 illuminated signal
strength meter, noise-limiter,
$SB/CW features, and peaking
Q-multiplier for optimum selec-
tivity. National’s exclusive
Tuner Output aliows use of the
NC-121 with hi-fi equipment.
$12985. With wainut case
(NC-121W) $148.95

FROM NATIONAL...

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, WWY, am-
ateur and foreign short-wave
bands clearly marked. $69.85.

With wainut case (NC-77XW)
$89.95

o

NATIONAL RADIO

COMPANY, INC.
37 Washington Street
Maeirose, Mass. 02176

Rush Me Free Your Complete Guide To
National Receivers!

Name

Address
City

11,000 DIRECT TUBE SUBS

Only all-inclusive directory of electron tube
equivalents. Needed wherever vacuum 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-
ties 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
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-

State

for TV

able. Used by G.E., Boeing, Sig. Corps 25

Schools & many research organizations. $

Quantity prices on request. Post-
paid

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

PemWeemmmmmomm e m———ee e n—————t

I M. G. CISIN, Consuiting Engineer, Dept. E-1
Amagansett, N.Y.

Enclosed find $1.25. Rush ‘11,000 DIRECT TUBE SUBS."

---z-ﬁi
:

Zone____ State_ .. ____

i o e o o O o Y
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Parley Voo Fransay?
A LITTLE while back we published
a piece about Canadian radio and
included a list of the more powerful
stations for the benefit of our radio
listeners. There appeared in our mail-
bag soon afterward a letter from one of
our readers who said our directory was
great, but please send along a handy

(O VSN AR e NS

guide on how to translate French so he
could understand what he was hearing.

Most of our own listening to Canadian
radio had involved the big C stations
and the government’s overseas trans-
missions, many of which are in English.
And most of the Canadians we had met
either spoke English only or were
bilingual. That was our idea of Canada.

On a late vacation swing through the
country to the north we found out how
wrong we were. The English-only/
bilingual idea is fairly true for most of
Canada, but it certainly does not hold
for Quebec Province, known to some
people as the “other Canada.”

We crossed the border from upper
New York State and were coming up on
Montreal along a good two-lane high-
way that looked like it had been trans-
planted bodily from our own Mid-West
of the thirties, when we pulled in at a
gas station, fueled up and asked direc-
tions to a particular section of the city.
Getting only a blank stare, we repeated
the question. It finally came to us. The
man didn’t speak English. That was our
introduction to the “other Canada.”

After Montreal, we crossed over to
Quebec City, then swung around the

[Continued on page 117]

Electronics Illustrated

wWww americanradiohistorv.com


www.americanradiohistory.com

Which of These ELECTRONICS JOBS

is Just Right For YOU?

Learn FAST—Earn FAST
MTI'S Unique, Exclusive SELECT-A-SKILL Train-
ing Helps You PICK YOUR JOB, STARTS

YOU EARNING RIGHT OFF.

Want to take advantage of Today's Biggest Opportunities?
Ready to step into a well-paid job that can mean from 25 %
to 60 % MORE PAY? Interested in being YOUR OWN BOSS
—in a profitable sparetime or fulltime business? Al this is
WAITING FOR YOU in ELECTRONICS—the world’'s most ex-
citing and fastest moving industry.
Why You Can GET READY SO MUCH FASTER
with MT! Training
With MTI’s unique Exclusive SELECT-A-SKILL methods you
waste no time on training you may never need. You choose
the field you want-—INDUSTRIAL ELECTRONICS, COM-
MUNICATIONS ELECTRONICS or RADIO and TV SERVIC-
ING! MTI gives you the specific training in that special fleld
under the personal supervision of top-ranking experts. Best
of all, you LEARN BY DOING—by actually working out ex-
periments and building electronic equipment with MTI’s
SEVEN BIG OUTFITS and KITS that DON'T COST YOU ONE
SINGLE CENT EXTRA! You quickly learn at home or at our
school in Jncksonvﬂle
An Accredited Member of the NHSC
MTI has already proved the outstanding value of its SELECT-
A-SKILL training through the success of thousands of men
of all ages. Most of them had no previous experience. Few
h}?d x;aore than a high school education—many hadn't gone
that far.
MAIL COUPON TODAY for FREE BOOK and
SELECT-A-SKILL OPPORTUNITY FINDER
The coupon brings you MTI's big, fascinating book, ‘'Pick
Your New World of Opportunity In Electronics,’” plus the

MASS!Y TECHNICAL INSTITUTE
Dept. 6-BA-01, Jacksonville 6, Fla.
Please rush to me, without obliga
tion your FREE BOOK ‘‘Pick Your
New World of Qpportunity in Elec-
tronics” PLUS your SELECT-A- §
SKILL OPPOrﬁunty Finder. 1 am
interested

[ Horne Smdy Training [ Classroom Training

SKILLS PAY BILLS

Take no chances!
With millions unem.
ployed there's NO
PLA

unique Select-a-Skill Opportunity Finder that takes the for men
guess work out of your future—gives all the facts about the who lack the special
skills so vital today!

kind of jobs open, salaries and what you need to step into
YOUR BIG OPPORTUNITY in double-quick time. Mail coupon
NOw! MASSEY TECHNICAL INSTITUTE
(An Accredited Member National Home Study Council)
. 8-BA-01, Jacksonville 6, Fia.
Right Where Everything That’s New in Eilectronics is Happening

Let MTI give you
the training you
NEED to insure
your future!

GENERAL’s rugged and dependable VS-2 meets ALL outdoor requirements!

Featuring 15 Watt Construction™and Vibration Rated Service, General’s compact and powerful V5-2 meets all
outdoor requirements and may’'be used with utmost confidence on boats, jeeps, trucks, motorcycles, tractors,
or any type of equipment demanding rugged dependability. The VS-2 will meet your requirements, too! $139.95

B Under present rules part 19.32 the FCC does not prowide for more than (5) watt input n the Citizens Radio Service (26 965.27.225 MC Band)

10% DOWN” EASY PAYMENTS” See your local General Dealer TODAY or write: Dept. 4E,
GENERAL RADIOTELEPHONE COMPANY

3501 West Burbank Boulevard, Burbank, California Phone: 849-6891 Area Code: 213
January, 1964 27
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Star Performers
(in three great Eico lines)

2536 FM MX STEREO RECEIVER On a single chassis: Sensitive, stable
FM stereo tuner provides full stereo separation even on weak, fringe
area signais. Distortion-free 36-watt stereo amplifier with remarkable
overfoad and transient characteristics plus complete controt facilities.
Tuner: IHF usable sensitivity 3 uv (30 db quieting). Amofifier: frequency
response =1 db, 15 cps to 40 kc. Kit $154.95; wired $209.95. (incl. FET)

2200 FM STEREQ TUNER 2536 tuner section k-$92.50:w. $119.95 (incl FED
' N

ST.70 BO-WATT® STEREQ AMPLIFIER Accommodates all program sources.
Separate pairs of inputs for turntable and record changer, tuner/
auxiliary, preamplified tape and tape head with correct equalization for
fast and slow tape speeds. Direct center channel speaker output. Re-
sponse: 5 db, 10 cps to 50 ke. Kit $99.95; wired $149.95.

ST-97 FM MX STEREO TUNER 4 IF stages plus stable, sensitive front end,
Filterless zero-phase shift stereo detector (Pat. pend.). Sensitivity: 3 uv
{30 db quieting): Kit $99.95; wired $149.95 (incl. metal cover, F.ET).
= R

the brilliant new Classic Series

the Widely acclaimed ST S_e;rie;

2036 36-WATT* STEREQ AMPLIFIER—Same as amplifier section of 2536
plus speaker system switch, headphone jack. Kit $79.95. Wired $109.95.

2400 STEREO/MONO 4-TRACK TAPE RECORDER — 3-motors, electro-
dynamic braking, record and playback equalization at 7% & 3% ips.
Mixing mic and line level controls. Eye-tube recording levet indicators.
No pressure pads and precision tape guidance. Includes walnut base.
Semi-kit (transport assembied and tested) $199.95; wired $269.95.

== i

RP-100 TRANSISTOR STEREO/MONO 4.TRACK TAPE RECORDER 3-motors
incl. hysteresis synchronous capstan motor and efectro-dynamic (d-c)
braking; record and playback equalization at 7% & 3% ips. 3 precision-
lapped shielded heads adjustable in all planes; electrical push-button
operation; automatic tape lifters; monitoring direct from tape; panel
selected sound-on-sound recording; mixing mic and line leve! controls;
dual recording level meters. Transistors eliminate hum and micro-
phonics. Semi-kit {transport assembled and tested) $299.95; wired $450.

You get the best values with EICO —factory
wired, or if you bulld it yourseil. Visit your
EICO dealer. *IHF Music Power.

-------------1

EICO ELECTRONIC INSTRUMENT CO., INC. 1

1 13181 39th St., Flushing, N, v. 11354 i

€41
Is _ : O Send free Catalog & name of =
I = i neighborhood distributor. i
e — —— Pt

o = " m—— = = ] O Send 36.page STEREO HI-FI i

the tried and performance proved Standard Series i GUIDE: 25¢ enclosed for post- i

HFT-90A FM TUNER Best-buy FM tuner. Pre-wired, pre-aligned temperature-compensated i age and handling. i
front-end is drift.free. Exclusive precision eye-tronic traveling tuning indicator. Sensi-

tivity: 2.5 uv (30 db quieting). Kit $44.95; wired $69.95.F.E.T. inci). I pele 5w yiice o 10|

HF-12A MONG 18-WATT* INTEGRATED AMPLIFIER Provides complete front-end facilities. 1 |

Preferred variable crossover, feedback type tone control circuit. Highly stabie Williamson § Address —— === [ ]

type power amplifier circuit. Kit $39.95; wired $59.95 (incl. cover). g 1

MX-99 FM MULTIPLEX AUTODAPTER Designed for HFT-90, HFT-92, and ST-96 and other j City—— Zone_ ___State 1

quality, wideband M tuners with a MX output. Kit $39.95; wired $64.95 (F.ET. incl). ] Add 5% in the west i

HFS8 2-WAY SPEAKER SYSTEM Cloth bellows suspension 8" dia. woofer with powerful i i
magnet system. %" throw gives bass of conventional 12 woofer, Ducted port reflex

enclosure for minimum distortion. Matching 2'* tweeter for excellent “spread” of high i roar TR B e R R O 0§ 1

frequencies. High efficiency. Oil finished walnut enclosure. Wired $44.95. e o o e e e e e e e ]

28 Electronics Illustrated
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S0 youre going to buy a

R THOSE who like statistics, it’s a

simple matter to chart the current
tape recorder picture: the number of
recorders on the market jumps about
50 per cent every year—or so it seems.
But this nice round figure doesn’t make
life any less confusing for buyers of tape
equipment. Not only is there a bewilder-
ing number of recorders to choose from
these days, but there -
are new kinds of
machines—and new
variations on old
standbys—to take
into consideration.

It’s easy, though,
to turn this situation
to your own advan-
tage. The trick is to
do some homework
before heading for an
audio or electronics
parts store. Assum-
ing you can get your
requirements into
preliminary focus,
it’s simpler than ever
to find the recorder
you want at a price
you can afford. Let’s
begin with a look at
the kinds of tape
equipment now on
the market.

Until fairly re-
cently, the first order
of business was to
choose between a
“complete” tape re-
corder and a tape
‘““‘deck.”” The com-
plete machine came
with a built-in am-
plifier and speaker.
It could be carried
around in its reason-
ably portable case,
set up wherever an
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Shopping for a tape recorder is like shopping
for anything else: “you pays your money and
you takes your choice.” It's true that tape
machines come in an overwhelming variety of
types and styles these days. But the fact re-
mains that the more you know about what to
look for, the better your chances of ending up
with a machine that's going to fill the bill.

ELECTRONICS
ILLUSTRATED

JANUARY 1964

AC outlet was handy, and relied on for
mediocre but adequate fidelity.

The deck, in contrast, had no ampli-
fier or speaker of its own. Instead, it
was nothing but a basic tape-drive
mechanism, designed for audiophiles
who didn’t want to duplicate any of the
equipment already in their hi-fi rigs. It
couldn’t be listened to outside a living
room (unless an-
other hi-fi system
was available for
plugging into). Nor
could it be used to
make recordings
away from home.
But its sound over
a modest hifi rig
usually was better
than that from the
best complete re-
corders.

All of this is a
little too nicely theo-
retical, however.
For the distinction
between decks and
complete recorders
began to blur almost
from the outset.
Complete machines
began to include out-
puts both for ex-
ternal speakers and
external hi-fi rigs.
Decks began to come
both with optional
carrying cases and
with preamplifiers
for monitoring re-
cordings. The differ-
ing purposes of the
two machines were
still visible, though
not to buyers who
weren’t too familiar
with the differences
between decks and

%)
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s0 youre going to buy a

TAPE RECORDER

complete recorders in the first place.

The arrival of stereo—more specifi-
cally, four-track stereo—further com-
plicated matters.. The four-track tape
head actually is a pair of miniature
heads in one housing. And it soon be-
came popular for mono as well as stereo
recording, since it doubled the playing
time available from any tape. For use
in a mono recorder, all it required was.
a switch to actuate one of the miniature
heads for recording two of the tracks
(one in each direction of tape travel)
and the other for covering the remain-
ing two tracks.

But once the head was built into a
mono machine, it was tempting to pro-
vide a separate output from one of its
two sections. This meant that a re-
corder could be used by itself for mono
recording and playback. And it also
could be used in conjunction with an
external amplifier and speaker for play-
ing back stereo tapes.

All of this is to sneak up on the point
we're about to make: that many of
today’s “complete” recorders are not
what the term implies. There are sev-
eral machines that will record and play
back stereophonically entirely on their
own. But there are more machines
of the hybrid variety. Some are essen-
tially mono recorders that will play back
pre-recorded stereo tapes with the aid
of external equipment. Others contain
the second preamp required to record
stereo, but you still must buy a com-
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panion amplifier/speaker or use your
hi-fi rig to play back.

If you find all this confusing, don't
dismay—it is. But there is a good way
to tackle the problem of how “complete”
your recorder should be. And you can
start by investigating today’s tape
decks. Reason: some current decks
are available with enough optional ex-
tras- to become “complete” recorders
on their own. But they still are de-
signed with the component approach.
In other words, they allow you to build
systematically toward whatever end
you have in mind, without duplicating
equipment and wasting money.

On a rock-bottom budget, for in-
stance, you can begin with a basic tape
transport. Such a machine has no
built-in electronics at all, just outputs
from the tape heads. But it can be used
to play back pre-recorded tapes via a
hi-fi rig, and you can add record pre-
amps as your finances permit.

Or you can begin with a deck that
already has its own record and play-
back preamps, make it a fixture in your
hi-fi system and eventually buy a port-
able amplifier/speaker (or just a pair
of earphones) to take it out on location.

Whatever your starting or ending
point, the accessories you add will
match the basic deck. In most cases,

MAGNETIC TAPE
GAP HEAD

DIRECTION
OF

OF
RECORDING

TAPE
MOVEMENT
< DEMAGNETIZED PARTICLES

= PARTIALLY MAGNETIZED PARTICLES
« FULLY MAGNETIZED PARTICLES
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they simply will plug in without requir-
ing any internal wiring changes. And
a deck isn’t necessarily restricted to use
with a hi-fi system. It can be a valuable
and inexpensive adjunct to a CB rig, a
short-wave receiver or a full-fledged
ham shack.

When it’s time to go shopping,
though, two new kinds of recorders—
both of which are designed for special-
ized uses—may attract your attention.
The first of these, the tape-cartridge re-
corder, is as convenient and easy to use
as the average record player. In addi-
tion to offering the traditional advan-
tages of tape over disc (longer life and
freedom from record scratch are two),
the cartridge recorder threads, plays
and rewinds its own tapes.

Of many cartridge systems that have
been test-marketed over the past two
years, the newest (a product of CBS
and the 3M Company) seems the most
promising (see EI's report on this new
machine elsewhere in this issue). The
cartridge in the CBS/3M system is
slightly larger than a pack of cigarettes
and about a quarter-inch thick. And it
contains a new tape with a special oxide
coating designed for full frequency re-
sponse at low tape speeds.

The other of the new recorders is
meant as specifically for recording as

If you're a little rusty om
how a tape recorder works,
it's best to refresh your
memory before you buy.
Actually, a tape head can
serve any one of three func-
tions. The head at left is
recording, ‘but the principle
is the same whether the
head is putting a signal on
the tape (as in this case),
picking up a signal (as in
playback) or aligning the
particles on the tape In a
highly uniform arrange-
ment {(as In erasing). Tape
machines vary widely from
the basic deck at right, but
this unit has all the essen-
tials. Three motors are bet-
ter than one, since each is
gerving a specific purpose.
But one motor can sulfice.
just as a single head can
both playback and record.

January, 1964

Two essential tools for tape-recorder care are the
head demagnetizer (the small, pointed instrument
in the foreground) and the bulk eraser (the large
device holding the reel of tape in the photo). Used
periodically. the head demagnetizer cancels resi-
dual magnetism on tape heads. And the bulk eraser
completély removes signals from tapes. reducing
head wear and leaving tapes in like-new condition.

the cartridge machine is for playing
tapes in record-changer fashion. This
is the miniaturized recorder, designed
to be toted around like a camera for
candid, on-the-spot recordings.

The portable machines we are talking
about are the transistorized recorders in
the $100-$200 price range. For the man
who would like to use a recorder in
camera style, these are the equivalent
to the kind of equipment now available
for amateur movie-making. But don’t

\
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so youre going to buya TAPE RECORDER

confuse them with the $29.95 recorders
that have been appearing in equal or
greater numbers. The latter can be
wonderful toys (their fidelity is just
about enough to provide the same sen-
sation Edison got from his tin-foil phon-
ograph). But that’s about all.

If your own interests are specialized
enough to make you incline toward
either the tape-cartridge or the transis-
torized recorder, it’s fairly safe to rely
on a common-sense appraisal of the
machine that catches your eye. But
some of the signposts that point to good
performance in conventional recorders
and decks are applicable.

Most of today’s recorders remain
two-speed (33 and 7% ips) machines,
with the higher speed still the standby
for maximum fi-
delity. But a few
machines produce
some remarkable
results—at least
on non-musical
material—at
speed of 1% ips,

5}
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And it’s doubtful that you will have
many occasions to want more than the
four hours of mono recording you can
get at 334 ips.

As a result of improved motors and
drive systems, few of today’s recorders
(except. for the $29.95 variety) will
give you that seasick feeling produced
by a machine that wanders blatantly on
and off speed. But if you are in the
market for a budget-priced recorder,
take time to listen closely for flutter
and wow in a showroom demonstra-
tion.

If possible, don’t judge by listening
to a commercial pre-recorded tape, since
this will tell you only how the machine
performs on playback. Actually, it’s
the total amount of speed variation
during recording
and playback that
you should find
out about before
you take a re-
corder home.
Should a salesman
insist on dazzling

and a very few
recorders do tol-
erably well at a
12-ips speed.
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you with a pre-
recorded tape,
pick out one of
piano music. A

It’s unwise,

sustained piano

though, to allow
an extra speed or
two to influence

chord will reveal
wow quickly and

your choice of a
recorder unless
other matters are
equal. True, bet-
ter tape heads

Much of the confusion about tape recorders stems
from tape itself. Originally, recorders covered the
full. %" width of the tape. Later, twice as much ma-
terial was put on the same tape by recording on only
half the tape, then tumning the reel over and record-
ing the other half. Stereo again required use of the
entire tape until the advent of 4-track machines.

mercilessly.

While you are
involved in a dem-
onstration, make
sure you “handle”
the recorder your-

have made for

wider frequency response at slower
speeds. But the likelihood of wow and
flutter—always the most annoying
faults in any tape mechanism—is still
far greater at low speeds.

Tape economy is no longer as potent
an argument for extra speeds on stand-
ard recorders, either. Due to the four-
track tape head, even the 7l%-ips speed
yields an amazingly extended playing
time for a standard 7-inch reel (over
two hours’ worth of mono recording).
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self. Its controls
should be positive and easy to under-
stand. Furthermore, it should have a
foolproof provision for preventing ac-
cidental erasure of a tape (the usual
way is to force you to use two inter-
locked controls to put a machine into
its record mode).

Watch for any tendency of a recorder
to “creep” when it should be at a dead-
stop. And be sure to check its fast-
forward and rewind actions—simply

[Continued on page 104]
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METER
FOR
CB -

By David Walker

BEEN getting poor signal reports from your own mobile and other
Citizens Band stations? Before you set about retuning your
final or installing a new RF output tube, consider your antenna and
transmission line. A mismatched antenna system sets up what are i1
called standing waves on the line and wastes watts by reflecting
power back to the transmitter. Knock down the SWR (standing-
wave ratio) and the signal from your antenna goes up. (See WHAT
SWR MEANS TO YOU, July ’63 EL.)
An SWR meter will tell you how well your antenna, transmission
line and transceiver are matched. It will reveal coax cable that’s
withering from the weather and disclose damaged antenna elements. .5
It will enable you to determine the exact length for mobile antennas
having adjustable elements. It will show you when a home-brew
antenna is perfectly matched to the line. Finally, it will permit you . ;
to make periodic checks of the entire antenna system to find out if ;
it’s working at peak efficiency. No need to climb the roof, either. &
Our SWR meter will detect all these things at the transceiver. Con- &
struction details are covered in the caption on the next page. .4
Calibration and Use. The SWR meter should be calibrated each ls
time it is to be used. Though CB antennas are rated at 50 or 52 ohms, &
calibration with a 51-ohm resistor (the nearest standard value) 4
will prove sufficiently accurate. é
Connect your transceiver’s output to J1 and the 51-ohm resistor g
between the shell and the center pin of PL1. Set the transceiver to i
transmit and adjust sensitivity control R4 so the meter deflects full :'}
scale. Do this quickly or the 51-ohm resistor may overheat. E
Next, plug PL1 into the transceiver’s output jack and connect
the 51-ohm resistor between the shell and center lug of J1. When

7 you turn on the transceiver, the SWR meter should indicate about
zero. Remove the resistor and insert your antenna plug into J1. If & 0
the antenna and line are in good condition, they will present about % f'ﬂ‘
the same load to the meter as the 51-ohm calibrating resistor; the N¥ 4
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R2 and R3 are mounted at right angles to
each other. Transfer of energy between
these components, whith compare voltages
to and from antenna, leads to inaccurate
readings. Leads from R2, R3 and Cl are
twisted together and soldered and not con-
nected to a terminal strip. Anchor point for
incoming coaxial cable is a two-lug ter-
minal strip with one lug serving as a
ground for the shield (scrape paint from
panel for good grounds). Dress shield
close to coax jacket to prevent shorting
hot lug. Choice of plug and jack depends
on your CB transceiver. Author's model
uses auto-radio connectors. Use coax type
for PL1, J1 to match those om your rig.

meter should stand near zero.

To simplify construction, the meter
was designed to give relative readings
only. That is, make adjustments to the
antenna system to produce the lowest

Meter Indication (ma) | ‘SWR
0 =)
.2 1.5:1
3 2:1 '
4 2.5:1
B 3:1

34

.O01IMF

c2 Schematic of bridge which indicates the
lowest SWR rather than the absolute
value of SWR. When making antenna
adjustments, the object is to obtain read-
ings as close as possible to a null or zero.

PARTS LIST

Ri—51-ohm, l-watt, 5% resistor

R2, R3—47-ohm, l-watt, 5% resistor
R4—10,000-chm carbon potentiomeater

Ct, C2—.001 mf, 500 V ceramic disc capacitor
Di—IN34 diode

Mt—0-1 ma DC mitiammeter

PLI—Antenna plug (to match CB transceiver out-
put jack)

J1—Antenna jack (to match CB antenna plug)
Misc—51-ohm, {-watt, 5% calibrating resistor,
4x4x2-inch aluminum cabinet (Premier AC-442 or
equiv.), two-foot length of RG58/U coaxial cable.

meter indication. However, the SWR
can be determined approximately from
the values in the table at the left.

For practical purposes, an SWR of 2:1
or less is acceptable. Liost power at this
value is negligible. Since the chart is
only a rough guide, it’s best to determine
your own reference. After calibrating
the meter, note the reading. Future
checks should produce about the same

[Continued on page 104]
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RCA introduces
anew easy way
tolearn
electronics at home

Learn faster, remember more with this revolutionary new
“learning method!’’ And RCA Institutes, Inc. is first to bring it to you!

Forget all your old ideas about learning! The newest
method, RCA “Autotext”, uses the latest scientific devel-
opment in the field of home training! RCA “Autotext” is
a system of programmed instruction, accurately planned
so that as you read a series of statements, questions,
and answers, you learn almost without realizing it! It's
fun to learn this new RCA way!

We'll prove it to you now! RCA Institutes now offers you a
complete Home Training Course using RCA “Autotext”
called “Introduction to Electronics.” In addition, you get
a complete set of experiment lessons, service practice lessous,
and all the kits yos need. You learn electronics theory 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 fearn this new way. Check "Autotext”, and infor-
mation will be rushed to you.

WIDE CHOICE OF HOME TRAINING COURSES IN ELEC-
TRONICS: In addition to Introduction to Electronics, RCA
énstitutes offers this complete selection of Home Training
ourses:

o Electronics Fundamentals* e Communications Electronics

o TV Servicing e FCC License Preparation

e Color TV ¢ Mobile Communications

e Transistors o Automation Electronics

« Electronic Drafting ¢ Computer Programming
*Available in Spanish

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

CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS
ANGELES, AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY.
t(:heck “Classroom Training” and information will be rushed
0 you.

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

RCA INSTITUTES, INC., pest. 114

A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif.

January, 1964

THE MOST TRUSTED NAME
IN ELECTRONICS

®
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EW SEMICONDUCTOR devices

with vastly improved frequency,
power and temperature characteristics
now are available—in many instances,
at remarkably low prices. To be sure,
military and defense demands of one
sort or another still dominate the
quality semiconductor market. But large
production quantities have brought
prices down, and many new types of
high-performance transistors and diodes

are entering the consumer field.

Transistors seem to be the coming
thing for auto ignition systems and hi-fi
equipment. High-frequency types are
being used more and more in auto radios

Of course, with all this going on, elec-
tronics experimenters and hobbyists are
making wider use of semiconductors in
their gear. But understanding exactly
what’s what in the semiconductor field
requires some knowledge of how semi-
conductors are made.

For example, each specific type of
transistor has its own special qualities.
And to fully appreciate these features,
it's necessary to know precisely how
they’re poured into the unit at the manu-
facturing end.

During the fabrication process, semi-
conductor materials are “doped” with
impurities of other elements—arsenic,
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and in FM and TV tuners.

chargers and power supplies.

Similarly, electronic controls utiliz-
ing semiconductors are becoming more
common in household appliances and
fixtures. For instance, there’s a device
for automatic dryers which senses the
moisture content of clothes and shuts off
the machine when the clothes have
reached the desired degree of dryness.
Likewise, there are transistorized
gadgets for controlling the dimness or
brightness of household lighting circuits.
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And silicon
switching devices are appearing in hand
tools, just as heavy-duty silicon recti-
fiers are replacing tubes in battery

antimony, indium and so on—to provide
an excess of either positive or negative
charges. As far as transistors are con-
cerned, the heart of their construction
lies in uniting N-type (negative) ma-
terial with P-type (positive) material
to form PN junctions. The principal
methods in current use are alloying and
diffusing.

In alloying, a thin wafer of N-type
germanium which forms the base is
placed between two pellets of indium;
these pellets become the emitter and
the collector of an alloy transistor.
Manufacture begins by raising the as-
sembly to a high temperature. As a re-

Electronics Illustrated
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sult, the indium melts, alloys with the
base material to form P-type ger-
manium, and, on cooling, leaves two PN
junctions. In this way, a complete PNP
transistor is formed.

Diffusion, on contrast, is a slow proc-
ess in which atoms of either N- or P-
type material in gas or liquid form pene-
trate into a semiconductor slab at high
temperatures. Because the process takes
hours or even days, it is easier to control
than alloying. This means that it’s pos-
sible to form junctions of exact thickness
and precisely graded impurity levels.
Such junctions are especially useful for
high-frequency operation.

face to form the base contact. In addi-
tion, an aluminum stripe also is evapo-
rated onto the surface. The aluminum
causes rectification and thus serves as
the emitter.

Though originally developed for high-
speed switching in electronic computers,
mesa transistors are useful in all cir-
cuits where high-frequency amplifiers
or oscillators are needed. Short-wave re-
ceivers, CB transceivers, television sets
and FM receivers are among the items
in which they are beginning to appear.

But this isn’t the end of the mesa story
—the performance of a mesa transistor
and of several other recent types can be

GROWN JUNCTION transistor dates from
1951. N. and P-type regions are produced in
rectangular bar of germanium by “doping”
bar with chemical impurities during manu-
facture. Unit suffers from poor high-frequen-
cy response and is no longer in wide use.

ALLOY JUNCTION transistor is today’s most
popular type. Device is made by alloying
small bits of metallic impurity elements—
usually indium—to either side of a thin
waler of semiconductor material, such as
germanium. Wafer acts as transistor base.

However, transistors for high-fre-
quency use must have a very narrow
base region. This is hard to obtain in the
types we've mentioned without using a
base slab so thin that the device would
be excessively fragile. Power capacity
also would be limited, since it’s difficult
to dissipate much heat from a structure
of this kind.

These difficulties largely are elimi-
nated with the mesa construction. In a
typical case, the collector is formed of a
slab of P-type material on which is
diffused a thin layer of N-type ger-
manium which constitutes the base. A
gold stripe is evaporated onto the sur-

January, 1964

improved greatly through the addition
of an epitaxial layer in the production
process.

In the ordinary mesa transistor, the
resistance of the collector is a compro-
mise between the high resistance needed
to prevent collector leakage and the low
resistance required to avoid undue
power loss and heating. However, a
marked improvement can be achieved
by growing a high resistivity film on a
low resistivity substrate at the start of
the manufacturing process.

Such films are called epitaxial, since
the atoms are aligned in a continuation
of the original erystalline structure. This
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results in a single crystal pellet of quite
different levels of resistivity.

The base then is diffused into the thin
film, and the rest of the fabrication is the
same as that for the conventional mesa
transistor. The epitaxial film permits
operation at higher frequencies or faster
switching speeds at higher current
levels than otherwise would be possible.

Like mesas, planar transistors are
formed by diffusing the base directly
onto the collector slab. However, instead
of alloying, the emitter then is formed
by diffusing it onto the base. The advan-
tage of the diffused emitter is the same
as that of the diffused base—diffusion

and it’s made along the same lines as the
alloy transistor already discussed. How-
ever, depressions are etched into the
wafer before the collector and emitter
dots are added, which means that they
usually are much smaller than in the
conventional alloy transistor. Like the
meltback transistor, the surface-barrier
type is capable of improved high-fre-
quency response.

As for power transistors, the silicon
types are quite expensive, especially
those for high-frequency applications
{(many cost $50 or more). However,
where high temperatures and high-fre-
quency capabilities are unimportant,

MESA transistor takes its name from the
Spanish word for table. Both base and
emitter contacts are contained in table-like
structure on top. while large rectangular
section is collector. Unit is made by combi-
nation of alloying and diffusing techniques.

N

PLANAR tramsistor is improved mesa type
made by diffusion process. Rectangular
layer of semiconductor material forms col-
lector, and base and emitter are produced
by diftusing P- and N-type impurities into
this layer in a semi-circular arrangement.

provides a more accurate means to con-
trol penetration and concentration of
impurities.

Though there’s not much point in
trying to cover every type of transistor
now on the market, at least two others
should be mentioned. One, the meltback,
is made in somewhat the same manner
as the now virtually obsolete grown-
junction transistor. But the rate growing
is performed on a very small physical
scale. This results in thinner base re-
gions, and thus a transistor which is
capable of higher-frequency operation.

The other transistor worth keeping in
mind is called the surface-barrier type,
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germanium power transistors may be
obtained at very reasonable prices. Typi-
cal uses for germanium types include
DC-to-DC converters, voltage regula-
tors, automotive ignition systems and
even power output stages for stereo am-
plifiers and hi-fi sets.

Solid-state rectifiers of both ger-
manium and silicon are becoming more
popular, too. Their advantages over the
selenium type include longer life and
lower forward voltage drop. Silicon
rectifiers now are available in plug-in
form for replacing all popular vacuum-
tube rectifiers. They require no heater
supply, of course, and therefore provide

Electronics Illustrated
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cooler operation and need no warmup
time.

Special silicon breakdown diodes
(also called avalanche or Zener diodes)
are designed to conduct freely in the
reverse direction when the reverse volt-
age reaches some specified value. Since
any attempt to increase voltage beyond
the breakdown point merely results in
greater current flow, avalanche diodes
are used as voltage regulators to stabil-
ize voltage at a desired level despite
large changes in current.

There are avalanche and Zener di-
odes available for regulating voltage at
most any desired level, though high-

capacitance as small as possible, as you
might guess. But use such a diode as a
capacitor, and you have a unit whose
value can be varied simply by changing
the voltage. Since semiconductor ca-
pacitors are biased in the reverse direc-
tion, their capacitance decreases as
voltage is increased.

Still another device of special inter-
est to hobbyists is the silicon-controlled
switch. In essence, it is a combination of
two rectifiers which form a PNPN junc-
tion. A small control voltage will trigger
the unit, causing it to act as a relay in
much the same manner as a thyratror
tube.

MELTBACK transistor is variation on grown-
junction type. since it is made from single
bar containing both N- and P-type elements.
When one end of bar is melted. then
heated. P-type elements at that end con-
centrate in thin layer. forming base region.

SURFACE BARRIER transistor is somewhat
like alloy-junction but is produced by elec-
trochemical means. Electrolytic solution
etches opposite sides of semiconductor ma-
terial. Reversing polarity causes solution to
plate two dots—the emitter and collector,

voltage and very accurate types are
relatively expensive. Such units also are
used extensively as voltage limiters to
protect delicate circuits, since break-
down levels can be selected which will
prevent the voltage from exceeding a
safe limit.

Several manufacturers also are mak-
ing special diodes which can be used as
capacitors. By way of explanation, all
junction diodes have a certain amount
of capacitance, which is determined by
the size of the so-called depletion layer
at the junction of the P-type and the
N-type material.

It usually is desirable to keep this
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Now that you have a better grasp of
some of the latest developments in semi-
conductors, why not pick up a handful
of these devices and try a little experi-
menting on your own? Though the
prices on many new semiconductor de-
vices are steep enough to shock you into
forgetting a heat sink or two, most units
fall within range of the hobbyist’s
pocketbook in a surprisingly short time.
But whatever the price, you’ll find Mr.
Solid-State’s many innovations both
challenging and rewarding. And you’ll
be partaking of what promises to be one
of the great revolutions in the history of
electronics. 4
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OCATION LOGIC . .. Where is Ra-
dio Libertad, “The Anti-communist
Voice of America” which relays Radio
Free Russia (NTS) in this hemisphere?
Since no one really seems to know, the
location of NTS’s outlet on this side of
the world remains one of the most in-
triguing SWBC puzzles of the day. Ex-
tensive checks with EI’'s FRAUD FIND-
ER (May 63 EI) on Radio Libertad’s
9325-kc outlet suggest that Venezuela is
the most likely lo-
cation, but who
can say for sure?
Just to be on the
safe side, we even
played Radio Lib-
ertad against
Western European
stations via the
Fraud Finder,
using RL’s trans-
missions on both
9325 and 7315 kc.
The case for Vene-
zuela was borne
out to some extent,
since Fraud Find-
er readings of RL
and European sta-
tions were con-
sistently different.
But so much for
the dry technical
evidence. Though extremely helpful,
the Fraud Finder couldn't eliminate
two other rumors about RL’s real loca-
tion. One theory, very popular in DX
circles, has it that Radio Libertad is
aboard a ship traveling from the Florida
Keys to the South American coast. Since
9325 kc is audible only on occasions,
it seems quite possible that all Fraud
Finder measurements were made while
our mythical ship was near Venezuela.
However, RL’s broadcast band trans-
mitter, announced ‘as 1550 kc but ac-
tually varying from 1555 to 1560, con-
tradicts this theory. The Medium Wave
signal is weak even in Dixie, and there-
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SWL-DX NOTES

BY C. M. STANBURY 11

fore it’s unlikely that this station ever
transmits from the Florida Keys area.

Another possibility is that all the va-
rious RL transmitters are not at the
same location. For example, the 9325-kc
transmitter could be in Venezuela,
while the 15050-kc counterpart might be
in Santo Domingo.

Such an arrangement would be un-
usual but not unique, since some Com-
munist clandestine broadcasters al-
ready use such
a system. And
there’s no doubt-
ing that Radio
Libertad is a
“Communist clan-
destine”: our il-
lustration shows
one of RL’s QSL
cards, which, ex-
cept for a typed-in
“via Radio Liber-
tad” qualification
on the reverse
side, is an NTS
card through and
through.

But all in all, if
your scribe had to
bet on one of these
three possibilities
for RL’s true lo-
cation, Venezuela
would carry our money. Anyone have
any better ideas? .

Random Notes . . . If you're looking
for a good chance to log some of the rare
Latin American outlets, keep in mind
that they stay on very late Christmas
Eve, well into the wee hours of Decem-
ber 25th itself. We’re not suggesting
you scare Santa away, but Christmas
Eve is an unequaled opportunity for
top-rate DXing. Even the BCB is full
of promise, and DXers who specialize in
foreign Medium-Wave reception often
make a real night of it.

In any case, it’s something to keep in

mind. {

Electronics Illustrated
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Mai Eye WATTMETER

Easy-to-build test instrument measures the power

consumption of electronic equipment and appliances.
By Chet Stephens

WANT to know the actual current consumption of equipment that
keeps popping fuses? Need a quick way of determining when
that intermittent turns up in the gear you're servicing? Are you
sure your home-brew project is fused properly? How about being
able to figure in advance what it will cost to operate a new appliance?
EI's Magic Eye Wattmeter will give you the answer to these and
other power consumption problems, quickly, easily and accurately.

The wattmeter has a range of 15 to 1,000 watts. To determine a
device’s power consumption, just plug it in test receptacle SO1, turn
R3 until the magic eye tube’s shadow closes, then read the power
directly on the dial. |

If the wattmeter looks a bit more complex than others you’ve seen
it’s because of its extra stability and expanded dial. The calibration
will hold indefinitely and the low-power calibration marks are not
squeezed together. We've included a three-prong receptacle for appli-
ances with a three-prong plug.

Construction

The wattmeter is built in a 6x6-inch sloping-panel cabinet. Since
wiring is not critical, any layout can be used. The ground lug of SO1
need not be connected to the chassis as the three-prong socket is
used merely to save you from buying a three-prong plug adaptor.

T1 is a special current transformer and there is no substitute. (Con-
trary to what you may have read in the past, do not try to use a 2.5-volt
filament transformer for T1.) T1 is available only from Allied Radio
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Chassis is shown in cutaway
in pictorial to indicate connec-
tions to V1‘s socket and R3.
Use a standard chassi unt
AC receptacle if your appli-
ances don’t have three-prong

\"—uo© © A (©sNo
LT s )

plugs. Note carefully the con-
nections to SOl and be sure
you don‘t connect one side of
the AC line to the ground lug.

and should be ordered exactly as speci-
fied in the parts list.

Since T1 is connected on the instru-
ment side of S1, the appliance under test
is turned on and off with the wattmeter.
If testing is limited to 500 watts, S1
should be rated for at least 4 amperes at
115 VAC. If you want to measure up
to 1,000 watts, S1 must be rated for at
least 9 amperes at 115 VAC.

R1 must have a logarithmic taper or
both the high- and low-wattage dial
markings will be bunched together. For
extra sensitivity in the 5-to-25-watt
range, remove one of the 100-ohm re-
sistors (R2). V1 must be a 6E5 or it
will be impossible to make accurate
low-wattage measurements. Don’t sub-
stitute a 6U5 or one of the older tube
types marked 6E5/6U5.

V1 is mounted in an Amphenol
tuning eye assembly which consists of
a bezel, bracket, tube clamp and pre-
wired socket (R4 is wired in the
socket).

44

Calibration

Without an appliance plugged into
SO1, turn on S1. After a few seconds
V1 will glow green except for a dark
shadow area approximately 45 degrees
wide. Adjust V1 so its shadow is at
the bottom. Next, rotate R3. There
should be no change in the shadow
angle. If V1 fails to glow or if rotating
R3 changes the shadow angle, check
your wiring.

Rotate R3 fully clockwise and mark
a zero on the panel opposite the pointer
knob. Should the knob become loose
on the shaft, reset it to this mark.

You can calibrate the wattmeter with
household light bulbs but use standard,
quality brands. Some of the so-called
lifetime bulbs consume less than the
marked wattage. Connect a 100-watt
bulb to SO1 and advance R3 until V1’s
shadow just closes. Be sure the shadow
edges don’t overlap. Mark 100 watts
on the panel opposite R3’s pointer. For
higher-wattage calibrations, connect sev-

Electronics Illustrated
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eral bulbs in parallel up to 1,000 watts.
When you advance R3 don’t go be-
yond the point where the shadow closes.
It takes a second or two for V1’s shadow
to open when you back off R3, making
it difficult to find the point where the
shadow closes: Always start with R3
fully counterclockwise and advance it
slowly to prevent shadow overlap.

Using the Wattmeter

Often an intermittent in electronic
equipment will be reflected by an in-
crease in power consumption. By ad-
justing R3 so the shadow opens just
slightly, the intermittent will cause the
shadow to close. This spares you the
job of keeping close tabs on the equip-
ment waiting for the intermittent to re-
appear.

To determine the correct size fuse
for a home-brew project, measure the
power consumption and use the formula
I = W/E (1is current, W is power con-
sumption in watts and E is the line volt-
age).

In testing to determine fuse size you

r2 5%, mseon Rs.10K

Top<hassis view. Wattmeter could be built in
a smaller cabinet if portability is important.

also may solve the problem of having
fuses pop for no apparent reason in
equipment that is operating normally
otherwise. It is not unusual for aging
equipment to consume more power than
it did when it was new (deteriorating
filter capacitors and changing resistance
values will increase current consump-
tion enough to blow the fuse. 4

Load. in series with primary of

C2
~ 20
MF

1A
\Thd

o
c1
- BLX =20
MF

"7 RED
VAC GRN -

1
madcl BE,

GRN V1 V2 c3

Ca,.05MF

current transformer T1. produces
a voltage across secondary of
Tl proportional to current con-
sumption of appliance under test.
Negative voltage on V2's diode
plates {pins 5 and 6) is coupled
to grid of V1. The greater the
load. the greater the DC voltage
applied to V1. the narrower the
shadow angle. In operation, the

setting of R3 is changed in pro-

C5,.05MF [ .
i portion to current consumption of

J— re

YEL T wHT

« R2-= 3 ggoo.n 1
1oong SEE 100N
®

TEXT C6,10MF

GAN <
so RS 10K

load so the same voltage is ap-
plied to the grid of V1, causing
its shadow angle to be zero de-
3 grees. From 500 to 1.000 watts
v2 scale is crowded. so take care in
marking dial or use larger knob.

A} ™

Resistors: I/; watt, 10% unless otherwise indicated
Ri—580 ohms R2—I100 ohms (see text)
R3—2,500-chm log-taper potentiometer {see text)
R4—! megohm (see text)

RS5,R8—10,000 ohms R6—470,000 ohms

R7—10 megohms R9—! megohm
C1,C2,C3—20 mf, 250 V electrolytic capacitor
C4,C5—.05 mf, 500 ¥ ceramic disc capacitor
C6—I10 mf, 10 V electrolytic capacitor
SR1—Silicon diode, 100 ma, 200 PIV

PARTS LIST

TI—Current transformer. Altied Radio Corp., 106 N.
Western Ave., Chicago 80, Ill. Stock No. 39 A 842.
$1.03 plus 5 cents postage.

T2—Power transformer: 117 ¥V primary, 125V @ 15 ma and
63Y @ .6 A secondaries. (Allied 8! G 410 or equiv.)

S1—SPST toggle switch (see text)

SOI—AC receptacle {Amphenol {60-2)

VI—4ES tube V2—6AVS tube

Misc.—Magic eye tube mounting assembly (Amphenol
58-MEAS; Lafayette CM-49)

January, 1964

45

www americanradiohistorv com


www.americanradiohistory.com

HE Other Foot

... It’s an old
story for hams to
be accused of caus-
ing TVI when they
themselves are all
wrapped up in
Gunsmoke or Bo-
nanza. But I just
made what must
be a new record.
While I was ram-
bling through
Europe recently, a
family moved onto
my block and apparently experienced
TVI immediately.

Spotting the big beam on my roof, the
husband naturally decided I was the
culprit and left a pointed little note in
my mail box that told me so. Several
weeks later we met our very red-faced
neighbors who had found out where the
QRM really originated—from an overly
active local oscillator in the receiver of
their own radio-controlled garage-door
opener!

8Y ROBERT
HERTZBERQ
W20JJ

Hams Afloat . . . Have you noticed
how many maritime-mobiles are operat-
ing from U.S. naval vessels—especially
those of the Tth Fleet in the Mediter-
ranean? The practice evidently is re-
ceiving official encouragement because
of its great morale value. You see, cruis-
ing around the golden beaches of the
Riviera tends to get pretty dull—for
sailors, that is—and there’s nothing like
a few conversations with the folks at
home to break up the boredom.

Unloved . . . There are many exas-
perating characters on the air—but the
ones who get my vote for the bestest of
’em all are those who deliberately break
into long-distance phone patches. While
working 20 meters recently, I heard
K4JSS in Orlando, Fla., desperately try-
ing to hook EL2E in Monrovia, Liberia,
into the land line for an important per-
sonal call.

Every time he let the mike go, half a
dozen stations in the Far West started
yelling “Break, Liberia; break, Li-
beria.” Both K4JSS and EL2E were too
polite to tell those interlopers to cut it
out, but I wasn’t. And, with a few choice
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words that just evaded FCC regulations
concerning indecent language, I man-
aged to stun them into temporary
silence. All I can say is, there oughta be
alaw. ..

White House Ham? . . . It’s not im-
possible! The political situation being
what it is, there is a ghost of a chance
that the next occupant of 1600 Pennsyl-
vania Ave. will be none other than
K3UIG. The white hope of the Republi-
can Party and a ham of long standing,
Barry Goldwater wouldn’t need a spe-
cial “hot line” to Moscow. He’d just fire
up his SSB kilowatt!

You Asked for It . . . “You're always
running pictures of other shacks,”
writes W6PXH. “How about one of your
own—ijust to prove your station is for
real?”

Okay, here it is! The set-up is com-
pact, simple, workable and very real.
On the desk are a Collins 73S-3 receiver,
a 32S-1 transmitter, an ancient key that
does the trick and an Electro-Voice 605
mike. On the rear shelf, left to right, is
the rest of the gear: a rotor control for
Mosley’s three-band beam; a speaker for
the receiver with a 24-hour clock on top;
Heath’s SWR bridge which is under a
Knight code oscillator; a Heath monitor
scope and the Heath Mohican utility
receiver.

Oh yes, the fellow seated at the con-
trols also is real—he mans the shack and
writes the Ham Shack column, too. 4

Posing for pictures is no picnmic, and this shot
finds W2D]]. proprietor of EI's Ham Shack, just a
trifle camera-shy. Desk and wall shelf hold all gear.

Electronics I'llustrated
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For more sock in your signal, build our

ANTENNA ANALYZER

By Herb Friedman, W2ZLF

E know a fellow who abandoned

his ham gear for a while to spend
his time sticking pins into the effigy of
his next-door neighbor. Why? Because
the neighbor’s flea-power rig outper-
formed his super-duper, high-priced
outfit every time.

If he had spent less time with the pins
our friend might have realized all he
had to do was get his antenna system
tuned to a razor’s edge. Think it’s a task
to be dreaded? Well, listen. EI's An-
tenna Analyzer can determine antenna
and feedline resonance, system imped-
ance, SWR and radiation resistance (an-
tenna impedance) quicker than you can
say voodoo!

The Analyzer (which may also be
used by CBers) requires an input signal
which can come from your VFO (vari-
able-frequency oscillator). or GDO
(grid-dip oscillator) . A one- or two-turn
coil placed near one of your transmit-
ter’s low-power stages or near the out-
put tank of a CB rig will pick up a
sufficient signal for the Analyzer.

The Analyzer's range extends up to
30 mc and it will work with twinlead or
open-wire line. If you use coaxial cable,
build the adaptor shown or replace SO2
with a coax connector.

Construction. Except for M1 and
S02, use the components specified. If
you use short direct leads and are care-
ful about parts placement, the range can

January, 1964

be extended up to 54 mc. But on 2-
meters, both M1 and R2 must be indi-
vidually shielded with aluminum foil.
Mount M1 as close as possible to the top
of the U-section of a 5%x3x2%-inch
Minibox. This will leave the greatest
panel area for the knob and calibrations.

M1 should be at least a 200-micro-
ampere meter. If you can afford a 100-
microampere meter, so much the better.

. Such meters are still available on the

surplus market at low prices. Don't use
an inexpensive imported meter in this
application—they are too stiff for criti-
cal adjustments.

R2 must be insulated from the cabinet
with a half-inch length of 3g-inch I.D.
plastic tubing. Cut the tubing so the
ends are squared off. Coat R2’s mount-
ing bushing with Q-dope, taking care
that it does not get into the control. Push
the insulator onto R2’s bushing (screw
the mounting nut all the way on R2
first) and set it aside for a few hours.
When the Q-dope is half-hard, carefully
unscrew the plastic tubing and let the
Q-dope in it dry overnight. When the
Q-dope dries, one end of the tubing will
have threading molded in it. Re-coat
R2’s bushing with Q-dope and force the
unthreaded end of the plastic insulator
on R2. When the Q-dope dries, the in-
sulator will be permanently attached to
R2. Then push the plastic shaft into R2
and fasten the assembly to the panel
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ANTENNA ANALYZER

with a standard 3g-inch panel bushing as
shown in the pictorial on the last page
of this story.

Position input connector SO1 and an-
tenna socket SO2 so their lugs line up
with R2’s terminals. Make certain D1’s
polarity is correct and take care that it
is not overheated when soldering. Com-
plete all wiring except the connection
from R2 to SO1 which will be made after
calibration.

Calibration. If you plan to use a GDO
as a signal source, use the resistor speci-
fied for R4. However, if you use your
VFO or a link pickup from the trans-
mitter, M1 may be driven off scale. To
prevent this, change R4 to 47,000 ohms.
If you think you may use either a VFO
or a GDO, R4 should be a compromise
of about 24,000 ohms.

Set R2 full counterclockwise and con-
nect an ohmmeter across it. Rotate R2
until the ochmmeter indicates 25 ohms,
then put the 25-ohm mark on the front
panel. Do the same for 50, 75, 100, 150,
200 ohms, etc., up to 500 ohms. Since R2
is linear, in-between points can be
easily added. If you are only interested
in a limited range of impedances (such
as 25 to 100 ohms for CB work), use a
100-ohm pot for R2 (Mallory UA12L,
Allied stock No. 28 M 000). Full clock-
wise rotation will now correspond to
100 rather than 500 ohms.

After calibration connect R2 to SO1
and check the calibration by inserting
carbon resistors in SO2. Connect the
signal source to SO1. A VFO can be fed

PARTS LIST

Ri,R3—i00-ohm, !/;-watt, 1% resistor (IRC type
DCC. Allied Radio | MM 492)

R2—500-ohm, linear-taper carbon potentiometer
(Mallory UAS2L and SNI000 nylon shaft. Order
Allied Radio 28 M 00! and 28 M 081)

R4—10,000-ohm, Yp-watt, 10% resistor (see text)

C1,C2—.005 mf, 500 V disc capacitor

DI—IN34A diode

SO1—Crystal socket (Millen 33102. Allied 72 § 035)

$SO2—Crystal socket (Millen 33i02) or S$O-23%9
chassis-type coaxial connector (Allied 40 H 352)

MI—0-100 micromameter (see text)

Misc.—¥%-inch 1.D. polystyrene tubing (Allied
43 H 178)

Lead to ground from M1 is soldered to lug under
MI1’s mounting screw. Scrape paint from outside
of cabinet under SO1’s and SO’2s mounting screw.

directly to SO1. If you use a GDO, con-
nect a one- or two-turn coil to the
Analyzer and slip it over the GDO’s coil
as shown on the first page of this story.
Move the loop over the GDO’s coil until
you get a maximum deflection on MI1.
Rotate R2 until M1 indicates a null. If
the resistor connected to SO2 is 50
ohms, R2 should be opposite the 50-
ohm mark. If the unit is correctly wired,
the null will be at absolute zero or very
close to it. If you get only a partial null,
the wiring in the Analyzer may be
sloppy. If the calibration is consistently
off, readjust the knob on R2’s shaft or
re-mark the dial. If calibration is off
badly, look for a wiring error.
Operation. You'll get greatest ac-
curacy from the Analyzer when it is
connected to the antenna through a half-
wavelength (or multiple of a half-wave-
length) feedline. The half-wavelength
line acts as an impedance-matching
transformer (See HOW TO CHOOSE

Electronics Illustrated
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NYLON SHAFT—)
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Simple bridge circuit is balanced when amtenna-
system impedance is same as resistance of R2.
Input voltage does not have to be held constant.

THE RIGHT TRANSMISSION LINE,
Sept. '63 EI). If you connect a 50-ohm
impedance to one end of the feedline,
the other end will appear as 50 ohms.
(To keep the power-transfer loss low,
feedlines should always be a half-wave-
length, or multiple thereof, long.)

Here’s how you use the Analyzer to
determine the exact length of the half-
wavelength feedline. Cut the line a little
longer than the calculated length. Con-
nect the line to SO2 and feed a signal at
your operating frequency to SO1. Set R2
to zero ohms and short the open end of
the line. M1 will indicate up-scale.. Cut
off small sections of line then short the
line. When the line is exactly a half-
wavelength long, M1 will null. (The
length of a quarter-wavelength section
of line is determined the same way ex-
cept the free end is not shorted.)

Now for antenna measurements. Con-
nect your antenna to the free end of the
half-wavelength feedline and rotate R2

January, 1964

Adaptor (left) should be made if you use both
twinlead and coaxial cable. The details of how
R2 is mounted are shown In cross section at right.

Note parts placement in author's model. When
shielding M1 and R2 for 2-meter operation. be
careful not to short parie with aluminum f{foil.

for null. This setting is the antenna’s
radiation resistance (impedance). A
complete null means the antenna is re-
sistive and is precisely tuned to your
operating frequency. If the null is not
perfect, the antenna is reactive and not
resonant at the operating frequency.

SWR can be determined by dividing
the antenna impedance by line imped-
ance. If the antenna impedance is 100
ohms and you are using a 50-ohm line,
the SWR is 100/50 or 2. If the answer
comes out less than 1, invert the formula
so the larger number is on top.

To use the Analyzer to peak-tune an
antenna or matching network, connect
the antenna (with a feedline) to SO2
and set R2 to the desired impedance.
Feed a signal at your operating fre-
quency to SO1. When you have adjusted
the length of the antenna or its tuning
device (gamma-match) and obtained a
null, the system will be properly tuned.

[Continued on page 106]
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EVER HEAR
OF A

SHEET
7 8 RECORDER?

The Japanese make one, and you might say

it's a half-disc, half-tape recorder, all rolled into one.

THAT TAPE RECORDER of yours probably handles a 7-inch or maybe even a
10%-inch reel of magnetic tape as nice as you please. But did you ever stop
to think that there’s no more reason to buy tape on a reel than there is to play every
tape you own at 334 ips? True, the gap on the record head has to rest snugly against
magnetic particles of some description if it’s going to record. But it couldn’t care less
whether those magnetic particles are imbedded in standard, quarter-inch magnetic
tape or in a sheet of paper that’s flat as a pancake. And it’s just such a sheet that the
Toshiba-Canon device pictured here uses as a recording medium.

First thing that catches your eye on the gadget is a turntable about 9 inches in
diameter. Closer inspection reveals a slot in the turntable with a record/playback
head mounted on end at the outer edge of the slot. And that’s all—no take-up or
supply reels, no rollers, no capstan, no erase head. Place a blank sheet (cost: about
3 cents) on the turntable, close the plastic pressure plate to keep the sheet flat and
you're all set to record. The sheet remains stationary, but the turntable revolves
the tape head, which also feeds down the slot, tracing a spiral “electronic groove.”
When you've finished recording, pushing the reset button stops the turntable and
returns the head to the outer edge, ready to play back the sheet.

Tested in the EI lab, the Toshiba-Canon sheet recorder came through with some
flags flying, though other flags were not to be found. Wow and flutter were so severe
that no one could dream of using the device for music. But the designer obviously
didn’t have music in mind when he produced this oddity. [Continued on page 112]

Big feature of the Toshiba-Canon sheet recorder is the fact that sheets can be folded. mailed. unfolded.
then replayed. Unit we tested had a frequency response within 5db from 150 to 5.000 cycles. but wow.
flutter and dropouts made the device totally unsuitable for music. As for prices, machine sells for well over
$100. an eraser Is an additional $70 or so and a printer for copying the recorded sheets is another $100-plus.
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SOLAR CELLS

HETHER you call it a solar cell,
sun battery or photocell, this spe-
cial semiconductor performs the in-
teresting trick of converting light into
electricity. The most popular type, the
self-generating selenium or silicon, can
be used in place of batteries to power
electronic projects or a small radio.
Because of low out-
put, solar cells usually
are limited to simple
transistor projects. The
open-circuit voltage of
the International Recti-
fier B2M sun battery is
about half a volt in aver-
age sunlight. But the
voltage must be consid-
ered in terms of the load
connected to the cell. If
the circuit draws a lot
of current, the output
voltage drops. Put a
100-ohm resistor across
the cell and its output
drops to a few tenths of
a volt. The current
available under load
usually is a fraction of a
milliampere. What do
these ratings mean in
terms of practical use?
One application for a
single solar cell is a 1-
transistor radio. With
modest current require-
ments (measured in
microamperes) the cell
can power the circuit to
produce good head-
phone volume. If transistors are added
for increased audio output, several cells
must be used to beef up the volume.
Solar cells, like batteries, can be con-
nected in series, parallel and series-
parallel.
The series connection, shown at the

January, 1964
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top of the illustration, adds the cells’
voltages and is the most common. If the
leads are not color coded, the lead from
the black, or light-sensitive surface
usually is negative. Three cells in series
may deliver about a volt in sunlight if
the project consumes less than 100
microamperes. Such a project might be
a 1-transistor code-
practice oscillator or an
audio transistor driving
a headphone.

Connect the cells in
parallel and their indi-
vidual currents add.
Since the voltage will
be the same as that of a
single cell, you can con-
nect the cells in series-
parallel to boost. both
current and voltage. Six
cells connected in this
way should deliver
about 1 volt at 200
microamperes. It’s still
low in terms of what
you get from a bat-
tery, but sufficient for
many transistor proj-
ects that don’t use a
speaker or relay.

To operate a small
transistor portable radio
(which might require 9
volts at 10 or more mil-
liamperes) you'd need
dozens of solar cells.
The total number of
cells could be reduced
by using more efficient
silicon cells, but they’re expensive. Yet
three or four selenium cells in the $1
price range should provide ample power
for many simple projects. Check the
experimenter pages of parts’ distribu-
tors’ catalogs for information on other
type cells—H. B. Morris—§-
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ANY capacitor checkers just can’t
quite make it when called upon to
measure the value of those smaller-
than-small discs and micas. But the
Mickey-Mike is at home with capacitors
as small as 10 mmf. And it's simple to
operate too. You merely connect the ca-
pacitor to a pair of alligator clips, turn
a pointer knob until the neon lamp
comes on, then read the value of the ca-
pacitor from a dial. The Mickey-Mike's
range runs from about 5 mmf to 500 mmf
but it also can go as high as 1,000 mmf.
Build the Mickey-Mike following the
instructions in the captions and using
the parts layout shown in the pictorial
and photo.
Calibration. With C2 fully meshed
and without a capacitor connected to

s

X 4 p P
the

Mickey-Mike

Micromicrofarads are easy

to measure with this device.

By Martin H. Patrick
A4 *H ¢
g p \

the clips, adjust R2 to the point where
NL1 just goes off. Open C2 fully and let
NL1 glow for a minute or two. Check
NL1's extinction point again by opening
and closing C2. NL1 should still go off
when C2 is completely meshed. If it
doesn’t, readjust R2.

Connect a capacitor of known value
(about 50 mmf) to the clips and turn
C2 until NL1 comes on. Put the value of
the capacitor on the dial. Remove the
capacitor but don’t touch C2. Adjust R2
again until] NL1 goes off. Connect the
50 mmf capacitor to the clips again and
adjust C2 until NL1 comes on. Now
mark 100 on the dial. Continue in the
same way (removing the capacitor, re-
adjusting R2 to extinguish NL1, recon-
necting the capacitor, then readjusting

Mount all parts on a metal
panel with Tl at top. The
metal panel shields the
circuit -against body ca-
pacitance. As NL1 is pho-
tosensitive near its firing
and extinction points, put
a non-metallic hood around
it to shield it from direct
Hght. Keep all leads short;
the clip leads should come
out of the circuit at the
rear, away from the panel.

Electronics Illustrated
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C2 to turn on NLI, etc.) until the dial
is calibrated.

After the entire dial is marked in
steps of 50 mmf (or whatever the value
is of the capacitor you have selected),
add intermediate points by interpola-
tion. Take into account the fact that the
space between the dial divisions be-
comes greater as you go clockwise.

Using the Mickey-Mike. Close C2’s
plates and adjust R2 until NL1 goes off.
Connect the unknown-value capacitor
to the clips and turn C2 slowly until NL1
comes on. Read the value of the capaci-
tor on the dial.

To measure extremely small capaci-
tors (5-10 mmf) proceed as follows: set
R2 so NL1 goes off when C2 is set at any
point on the right side of the scale where

R1 (SEE TEXT)

USED

BRN

/ "GROUND 7D CHASSIS

.

b e X

After building the Mickey-Mike follow-
ing the layout in this pictorial. tem-
porarily install a 5.000-chm potentio-
meter for Rl. Then turn R2 to its mini-
mum-resistance position and adjust R1
until NL1 glows brightest. Measure the
resistance of R1 and substitute for it a
fixed half-wait resistor of same value.

PARTS LIST

RI—See text

R2—i-megohm potentiometer

Ci—20 mf, 150 V electrolytic capacitor

C2—15-409 mmf variable capacitor (Allied
Radio 13 L 524 or equiv.)

NLI—NE-51 neon lamp

Ti—Universal output transformer (Lafayette
TR-12)

SWI--SPST toggle switch

81—1.5-volt battery

QI!—PNP audio transistor (Lafayette SP-144)

Misc.—AMNigator clips

the markings are spread out. Connect
the unknown-value capacitor and turn
C2 until NL1 comes on. The value of
the capacitor is the difference between
the two settings on the dial. For ex-
ample, if you want to check a capacitor
whose value is between 5-15 mmf, set
the pointer to around 300 and adjust R2
so NL1 goes off. Connect the capacitor
and turn C2 until NL1 comes on. If the
pointer is opposite 312, the value of the
capacitor is the difference between 312
and 300, or 12 mmf.

The most accurate part of the Mickey-
Mike’s range is from 5 to 500 mmf. When
you go above 500, you must know the
approximate value of the unknown ca-
pacitor and the exact value (about 300

[Continued on page 104)

For greater convenience
in measuring large capaci-
tors, connect 300 mmi. 600
mmi, and 900 mmf capaci-
tors. each in series with
an SPST switch, between
points marked X. To meas-
ure capacitance, close
switch for desired range
and follow procedure for
larger-value capacitors.

January, 1964
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ROP into your hi-fi dealer’s show-
room or take a look through a hi-fi
catalog and you’re going to reach one
conclusion: the transistor stereo ampli-
fier has arrived. Right out front with the
best going is EI’s Stereo 120—a solid-
state stereo power amplifier with awe-
producing specs youll find hard to
match. Just look at them: Both channels
can deliver 60 watts of 1,000 cps sine-
wave power simultaneously to 8-ohm
loads. The sensitivity is 200 rms milli-
volts for full output. Frequency response
at 1 and 55 watts is flat within 1db from
5 cps (limit of test instruments) to 50
ke. Total harmonic distortion at both
1,000 cps and 20 kc is 0.75 per cent at 1
watt and 0.6 per cent at 55 watts. IM
(intermodulation) distortion is below 1
per cent at rated power (60 cps and 7
ke, 4:1). Since the Stereo 120’s input
impedance is 400,000 ohms, it can be
driven by a vacuum-tube preamp.
Other outstanding features include
excellent transient response, a damping
factor that is uniform over the audio
spectrum, zener-diode protection of the
output transistors against switching
transients and circuit-breaker protec-
tion of the output transistors against
overdrive or shorted output terminals.
Diodes mounted in the base plate
{which serves as a heat sink for the out-
put transistors) compensate for tem-
perature rise of the output transistors.
You have your choice of building a

54

mono or stereo version. EI has arranged
for the author to supply a kit of parts
which includes the transformers,
matched power transistors and zener di-
odes (see Parts List).

Construction. Don’t feel that the con-
struction of a high-power transistor
stereo amplifier is going to be a difficult
undertaking. The Stereo 120’s layout
and component selection were made
with an eye toward simplifying things.
If three rules are carefully adhered to
you should not run into any problems.
Rule 1: Be neat and take your time; this

Fig. 1-—Amplifier is built on a piece of 10x14xV-
inch thick aluminum. Cover, on which are mounted
level controls, preamps. power switch, pilot lamp.
is a standard 10x14x4-inch cluminum chassis.
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PARTS LIST
Resistors: 2 watt,
otherwise indicated
R1,R2—27 000 ohms
R3,R12—47,000 ohms R4—5,600 ohms
RE—10,000 ohm, logarithmic-taper
potentiometer
Ré—b6,800 ohms R7,R27—18,000 ohms
R8,R9—10,000 ohms
RIO—JJOohms 2watts RiI—3300hms
R13—220 ohms R14—180 ohms
R15—3,300 ohms
R16—270 ohms, 2 watts
RI7—6.8 ohms, | watt, 5%
RI8—150 ohms, 2 watts, 5%
RI9—120 ohms, 1 watt, 5%
R20,R24—100 Ohms | watt, 5%
R2(,R23—240 ohms, 2 wa"s 5%
R21 R26—.51 ohm, | watt, 5% (or
two l-ohm, ‘/;-vaﬂ resistors in
parallel)
R25—120 ohms, 2 watts, 5%

unless

10%

R28—82,000 ohms R29—470 ohms

R30-—468 ohms R31—100,000 ohms

Capacitors: All electrolytic unless
otherwise indicated

Ci—2 mf, 25V C2—50 mf, 10V

C3—50 mf, 25 V C450mf, 3 Y

C5—42 mmf, 500 ¥ ceramic disc

C6—100 mf, 15V C7—500 mf, 3V

C8,C?,C10—200 mf, IS V

Cl1-C14—500 mf, 50 V

CI5—50 mf, 50 V

D1—IN2858 diode (RCA)

D2,D3—IN2326 diode (RCA)
*D4,D5—Zener diode (Sarkes Tar-
zian .25TTSA)

SRI-SR4—750 ma, 400 PIV siticon
diode {Lafayette SP-241 or
equiv.)

CBI-C83—Thermal circuit breaker,
Sylvania MB315 (Allied Radio 34

B 075)
Q@1,Q2—2N2374 transistor (Philco)

or ZN2614 (RCA)
@3,09—2N2374 transistor (Philco)
or 2NS91 (RCA} .
‘04,85 Q7.Q10—2N2148 transistor

?8—1N2l47 transistor {RCA)
Sl-—S ST toggle switch

NLI—NE-5t neon lamp and holder
Fi—2 A fuse and holder
*T|—99P10 power transformer
*T2--99A10 driver transformer
JI—Phono jack
Misc. — Motorola MK-15 power-
transistor mounting kit, silicone
grease, terminal strips, I0Oxt4x4-
inch aluminum chassis, fuse hold-
ers for SRI-SR4 (Lafayeﬂe EL-374)
*Starred parts are available in a
kit from Harry Koitbe, P. O. Box
3, Cooper Station, New York 3,
N. Y. ($40 for stereo, $30 for
mono. Postage extra.)

Fig. 2—Since left and right channels are the same, circuit for only one channel is shown.

Output tran-

sistors and the power supply are protected from overload by circuit breakers CB3. CB1, CB2, respectively.
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Fig. 3—Parts and their position are drawn to scale. To prepare base plate, take dimensions from here and
multiply by 2.5 for fullsize layout. Or, have this drawing photostated up to 10x14 inches for template.
Left and right channels are electrically identical so we used the same parts designations for both.

Fig. 4—Preamp (left) components are mounted on
an eightlug terminal strip and, with RS, are
mounted on the inglde of the chassis cover. Note
common-ground point for shields of wires to C4
and J1. Shielded cable to and from preamps is
RG174/U. Power switch and pilot lamp are below.

www americanradiohistorv.com


www.americanradiohistory.com

T X o

TS2-1

,Ts2-2 -BUSS (TSH- -4)

7

7 EE i

urH

4

(20 tT__
ol T/
o !tQ\

+

ARG

LEFT

c

HANNEL

152-2,

—BYSs {151-4)
. =

JS52-1
b & o3 i

Fig. 5—Front of leftchannel (top)

m ®

FAT]

-

e3+

and right channel (left) circult
boards, Grid network in gray aids
in making connections trom com-
ponents on base plate. To find
point designated Gl4. go down
left column to row G, then go right
to column No. 15. Point is junc-
tion of R20. R21. Right channel
board is mirror image. R10, R21
and R23 are mounted on rear.
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is not a project to break speed records.
Dress all wires as shown in pictorials.
Rule 2: Check and double check each
connection against the pictorials and
schematic. After completing a major
section, such as a circuit board or the
power supply, check it again. And after
the entire job is completed, check it from
beginning to end. Rule 3: Don’t make
any modifications or parts substitutions.
This means use the part values and
tolerances specified in the Parts List.
Some latitude is permitted, but only if
you have the electronic know-how to
realize the consequences of what you are
doing.

The first and most tedious job is lay-
ing out and drilling the base plate. The
base plate is a 10x14x%-inch thick
piece of aluminum (alloy 2024-T3). It
maust be this thick as it serves as a heat
sink for the power transistors that are
mounted on it. We recommend you have
the plate cut to size where you buy it.
The low minimum cutting charge is
well worth it as it is not easy to cut g
aluminum with a hacksaw.

January, 1964

Using a T-square, steel ruler and a
sharp scribe, rule guide lines for the
eleven power-tran51stor sockets. The
Motorola MK-15 transistor socket kits
are supplied with two adhesive-backed
drilling templates. One is for the bottom
of a chassis and the other is for the top of
a chassis. The top of the base plate cor-
responds to the bottom of a chassis, so
use the template marked back of chassts.
Orient the templates on the top of the
base plate as shown in Fig. 3.

Scribe hole centers for T1, T2, D2, D3,
TS1, TS3, TS4, the ground-buss termi-
nal strips, the rear bracket, the chassis
cover, the two fuse holders for SR1-SR4
and the two circuit boards. When you
have finished marking the base plate
there should be (including six holes for
each of the 11 transistor sockets) ex-
actly 102 hole centers. The list below
shows the number of holes required and
their sizes.

Power transformer T1—4 #10 holes
Driver transformer T2—4 #18 holes
Rear bracket—5 #28 holes

Left- and right-channel circuit

57
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boards—2 #18 holes each
SR1-SR4 holders—1 #18 hole each
Terminal strip TS1—2 #28 holes
Terminal strips TS3 and TS4-—1 #18

hole each
Cover—7 #28 holes
Ground-buss terminal strips—1 #18

hole each
Diodes D2, D3—4 holes (see text)

The number and size of the holes for
the power-transistor sockets are stated
on the drilling templates.

Base-plate drilling requires great
care. The transistor socket holes must
be drilled carefully or the transistor pins
may short to the base plate. Use a sharp
center-punch-—do not hit it too hard or it
will slip—to start the holes. The best
way to drill the holes with home-work-
shop equipment is to start them with a
small pilot drill. Drill D2’s and D3’s holes
slightly smaller than the diameter
(0.240 inch) of their case—more about
these holes later.

After all holes have been drilled, de-
burr them, polish with emery cloth, and
wash both sides of the base plate with
scouring powder. Rinse the plate, dry
with a clean cloth and wrap it for later
use.

The rear bracket is a 1034-inch long
by 2x2-inch aluminum angle bracket

58

from one leg of which you must cut 1%
inch. Layout, center-punch and drill
holes for TS2 (2) TS5, F1, J1 (2) anhd
the line cord on it. The holes for J1 (2)
must be large enbugh so a phono plug’s
outer shell won’t touch the bracket. Set
the bracket aside until later.

‘The left- and’ right:channel cirecuit
boards are 634x2%-inch pieces of per-
forated phenolic board 15 rows high and
36 columns long (Lafayette MS-849).

Except for R10, R21 and R23, all the
components are mounted on the side of
the board facing you (Fig. 5). Push
component leads through the holes and
bend them in the directions shown. (Use
spaghetti on all leads that cross each
other.) The black lines in Fig. 5 are on
the reverse side of the board. R10, R21,
and R22 must be mounted ¥ inch away
from the reverse side of the board.
Mount Q2 and Q3 % inch away from the
board on the side facing you.

Connect wires to the points on the
circuit boards indicated in Fig. 5 (Q4B,
Q6E, for example). Tag each lead with
small adhesive label. The only leads you
cannot connect at this time are T2 yel,
wh, red; D3 (+, —); D5 (—); D4 (—);
D2 (+, —) and C3 (+). Install two #6
spade lugs on the bottom of each circuit
board.

Unwrap the base plate now, and keep
it as clean as possible. Mount the 11
power transistor sockets with 6-32 round
head (small head) screws. Also mount
the two ground-buss terminal strips,
TS1, TS3 and TS4. Install the #16

Fig. 6—Top view of amplifier. Left-
and rightchannel component layouts
are mirror images of each other.
Heavy line, top center, is ground
buss made of #16 wire. Make all
connections between base-mounted
transistors, terminal strips and rear
panel before installing left- and
right-channel circuit boards in place.
Be very careful when connecting the
speaker leads to the output terminal
strips. A frayed piece of wire short-
ing the terminals could damage or
possibly destroy output transistors.

Electronics Illustrated
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ground-buss wire, Q9, R27, R28, R29,
R30, C11-C15 SR1-SR4 and CBl and
CB2 as shown in Fig. 3.

Very carefully enlarge the holes for
diodes D2 and D3 with a tapered hand
reamer. The holes must be large enough
so that moderate pressure will push the
diodes into the hole for a snug fit. Push
them into the holes from the top just far
enough so they are flush with the bottom
of the base plate.

Connect wires between Q7E and Q8C
and between QSE and Q6C. Mount T1
with 10-32 screws. Connect T1’s red and
yellow leads.

Mount the circuit boards and connect
the leads from them to the base plate
components. Connect the leads from D2,
D3, D4 and D5 to the circuit boards then
mount and connect the driver trans-
formers.

Turn the base plate over—it will rest
safely on the top of T1 and the circuit
boards. Install the 11 power transistors
as follows: In each of the sockets’ corner
holes put a white plastic insulating
bushing. (Plastic bushings, a mica
washer and mounting screws are sup-
plied in the Motorola MK-15 transistor
mounting kit.) Carefully apply a small
amount of silicone grease to both sides
of the mica insulating washer and po-
sition it on the base plate. Plug the
transistor in and secure it taking care
not to strip the mounting threads on the
socket.

On the rear bracket, mount F1, TS5,
the input jacks and the speaker terminal
strips. Fasten the bracket to the base
plate with five 6-32 screws. Install the

January, 1964

Fig. 7—Rear of amplifier (top). Note size of holes
that must be drilled for input jacks so shell of
plug will not touch panel. Underside of amplifier
(left). Going from top to bottom. left column (3
transistors) to right, transistors are Q4, Q6. Q8. Q7,
Q10. Q5, Q7, Q4. Q6 and Q8. The mounting feet
should be at least 12 inch high for ventilation.

line cord and connect it to TS5 and F1.

The last construction step is the cover
and the preamps. The cover is made
from a 10x14x4-inch aluminum chassis.
On one long side drill holes for the level
controls, power switch, pilot lamp and
preamp terminal strips.

On the other long side of the chassis,
cut out a 10%x17%-inch section, as
shown in Fig. 1, to clear the rear bracket.
Mount eight-lug terminal strips near the
level controls and build the preamps
using the layout in Fig. 4. For now, do
not connect the leads to and from the
preamps.

Checkout. Before turning on power
you must make resistance measure-
ments in the output stage. This will pre-
vent destroying the output transistors
because of a wiring error. But before
making the measurements it is neces-

[Continued on page 106]

Fig. 8-—Leftchamnel board. Driver transformer
T2 (foreground) in guthor’s model is unshielded.
Transformer in parts kit will be in metal case.
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By Tim Cartwright

B RADIO CONSTRUCTION
PROJECTS. By Len Buckwalter.
Howard W. Sams & Bobbs-Merrill, New
York & Indianapolis. 111 pages. $2.50
If you are a veteran CBer and already
have more equipment than a commer-
cial radio station, this book is not for
you. -But if you are in the early stages
of setting up a CB rig and would like to
extend its range, efficiency and life ex-
pectancy for the lowest cost, I suggest
you sample the 13 projects presented
here. They are well thought out, easy
to tackle and practical.

BASIC ELECTRONICS. By Law-
rence A. Johannsen and Russell P.
Journigan. Delmar Publishers, Albany,
N.Y. 288 pages. $6

Since it is a text designed for class-
room use along with a teacher’s manual
and some lab experiments, this book
isn’t easy to evaluate by itself. But it’s
worth mention simply because it is one
of the best “basic” treatments I've ever
seen.

Not only is the

GOOD READING

else seems to spell it, “programed’)
instruction. And it has been quite an
experience. I now know more about
transistors than I ever wanted to know,
and it all came about painlessly.

You no doubt have heard about pro-
grammed instruction and how it differs
from ordinary class-room techniques.
And, comparing this volume with the
usual electronics textbook, I have to ad-
mit that the idea of programming has
some telling points in its favor.

Biggest thing here, I suppose, is the
fact that the reader has no chance to
sit back and be bored by a complex sub-
ject. Whether he wants to -or not, he
has to keep filling in those blank spaces
in the text, and he remains involved in
the subject at all times. Equally im-
portant, he has practically no opportu-
nity to be scared away from the subject
as it grows more complex. Thanks to
the careful planning of the “program”
itself, there is no idea—however com-
plicated—that the reader hasn’t been

prepared to han-
dle by the time it

book well organ-

comes up.

ized and concisely
written, but it’s
easy to read and
excellently illus-
trated as well (our
drawing, taken
from the book,

shows the circuit
of a plate-tuned
Armstrong oscilla-
tor). I don’t know
whether you might want to tackle this
text on your own, but if you plan to
take a course or two in electronics, I
hope you run across it in a classroom.

TRANSISTORS . A Self-Instructional
Programed Manual. Prepared by
the staff of the Federal Electric Corp.
Prentice-Hall, Englewood Cliffs, N. J,
430 pages. $12

This book has provided my first ex-
posure to programmed (or, as everyone

60

Aside from the
basic idea of
programming,
another great
strength of this

book is that it
sticks to its sub-
ject: transistors.

There are no com-
parisons with the
workings of vacu-
um tubes, nothing to unlearn as you
proceed. Every type of circuit is
handled as though transistors were the
sole devices that could be used. And

it may well be that this is the only way

to learn about transistors with real suc-
cess.

To put it mi]dly, I'm impressed by this
book. If you would like a thorough,
painless education in transistor theory,
sample it for yourself. The program is
all there, no matter how you spell it. - §-

Electronics Illustrated
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the case of the

LUINOPENED DOOR

OCKOUT . . . With a stinging re-

buke, the FCC ordered a Pittsburgh
CBer to cease operations and turn in his
license for cancellation. The misde-
meanor, a first for CB, was the lockout.
The long and the short of it was that
the CBer had refused to permit FCC
officials to inspect his station. And the
power to inspect is provided for in Sec-
tion 19.73 of the rules.

There’s no mistaking FCC reaction to
being refused entry. The Commission
didn’t mince words in saying that it con-
siders such refusal a “serious challenge”
to, and “frustration” of, FCC authority.
Reason for the strong language: the
Commission declared that refusal to
permit inspection pre-
vents gathering in-
formation on interfer-
ence problems that may
affect public safety. Nor
did the fact that thé at-
tempt to inspect oc-
curred during latehours
lessen the penalty. Such
inconvenience, the
Commission feels, is one
of the consequences of
operating a station in
the home.

Fines dominate other
recent FCC actions.
Seven Georgia CBers were served no-
tice to pay $100 each. Six were hit with
“unauthorized communications,” while
the seventh failed to answer an official
letter.

Big Buttonmaker . . . Mel Baer claims
that no CBer attending a jamboree is
fully dressed without one of his outsize
card-swapper pins (see photo). Meas-
uring 2%” in diameter, the bright red
disc is designed to attract attention and
QSLs for your collection. Price is a
quarter, but clubs pay a dime. If the

January, 1964

HAVE
CARDS
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CB CORNER

BY LEN
BUCKWALTER
KBA4480

big button catches your fancy, write to
Baer, 6429 North Glenwood Ave., Chi-
cago 26, Ill. Just be sure you have
enough QSL cards on hand to handle
the onslaught of swappers!

Army Surplus . . . provides great
buys for the ham, headaches for the
CBer. Reader L. M. Hatton, a school
principal in Henderson, N. C., asks
about converting a walkie-talkie for use
in his Boy Scout program. On numer-
ous counts, army surplus is unsuitable
for CB. For one thing, such equipment
usually cannot maintain frequency tol-
erance within .005%—even if regular
CB crystals are used. Then, too, mod-
ulation may be FM (il-
legal), the power too
high and bandwidth
(audio) in excess of
8,000 cycles.

Still another potent
reason for not using a
surplus walkie-talkie is
simply that most avail-
able units contain tubes.
Both the cost of bat-
teries and physical size
just about double when
compared with transis-
tor types. All in all,
you’re best advised to
steer clear of surplus and go for one of
the many transistor transceivers now on
the market. Surplus may seem cheap,
but it’s expensive in the long run.

Noise . . . in your mobile rig can pop
up from strange sources. Take this ex-
ample which occurred in two different
cars. To the amazement of one CBer,
steady spark-plug noise in his receiver
quieted down when he turned on the
car headlights. In similar fashion, the
owner of a small foreign car noticed that

[Continued on page 104]
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At a glance you get a battery's terminal voltage
and current drain under simulated load.

By Bert Mann

'T’S always a surprise to test dead flashlight batteries and find
they check out at 1.5 volts—the same voltage as that of fresh
replacements! Unusual? Not when you consider that it’s also
common to measure 9 volts across the terminals of a transistor-
radio battery, even though the radio won’t play. Until a battery
is destroyed by chemical decomposition, it’s always possible
for it to give a reading at its rated voltage.

The explanation is simple. Any battery’s voltage will meas-
ure normal without a load. But when called upon to deliver
current when you connect a load, a defective battery’s voltage
drops.

To test a battery meaningfully, the terminal voltage must
be measured with a load. EI's Battery Analyst simulates actual
operating conditions by loading a battery to produce up to a
300 ma current drain

The tester has two parts. The first, the load section, controls
and indicates (in ma) the current drawn from the battery.
You can test a D-size battery with as little as a 3-ma drain
(to simulate the drain of a code-practice oscillator) or a 200-
ma drain (to simulate a flashlight). There are five full-scale
ranges of 3, 9, 30, 90 and 300 ma.

The second section is a voltmeter with full-scale ranges,
chosen so common batteries will produce from one-half to
full-scale deflection—the most accurate part of a meter scale
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Resistors: !/; watt, 5% unléess other-
wise indicated

R1—10,000-0hm wirewound poten-
tiometer (see text)

R9—3,000 ohm

R2—270 ohms R3, R4—I110 ohms. RI12—10,000 ohms
R5—33 ohms .~ R14—39,000 ohms
R6—36 ohms RI7—91,000 ohms

PARTS LIST

R7—5.1 ohms, | watt
R8, RI3—1.000 ohms

s
RI0, RI§, RIS, RI6—16,000 ohms

MI-—0-3 ma Shurite type 850 meter
{Lafayette MT-129)

M2—0-1 ma Shurite type 850 meter
{Lafayette MT-128)

St, 52—Single-pole, f2-position ro-
tary switch (Mallory 31112J}

J1, J2—Five-way binding posts

To keep the cost down (about $15) yet
provide good accuracy, we used low-
cost meters and 5 per cent multiplier
resistors. For greater accuracy elimi-
nate the voltmeter section (M2, S2 and
resistors R8-R17) and use your own
VOM or VIVM.

Construction. Resistors R2-R7 were
chosen to provide ranges of 3, 9, 30, 90
and 300 ma with the 0-3 ma meter speci-
fied. Do not substitute a different meter
or the calibration will be incorrect.
Since MI’s dial has markings at 1, 2 and
3 ma, add transfer-type numbers 3, 6 and
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9 above 1, 2 and 3, respectively, for the
other ranges.

R1, a 10,000-ohm potentiometer, will
handle batteries up to 90 volts. How-
ever, it must be adjusted carefully-when
testing low-voltage batteries at low
current (a 1.5-volt battery at 10 ma). If
you don’t plan to test batteries larger
than 22% volts, change R1 to 5,000 ohms
to make low-current adjustments easier.

The voltmeter section uses a 0-1 ma,
1,000-ohms-per-volt meter whose scale
can be used for the 10- and 100-volt
ranges. Again, apply transfer numbers
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on the scale for the 2-, 5- and
50-voltage ranges. It’s help-
ful to add a .8-volt designa-
tion (for the two-volt range)
above the .4-ma point on the
scale. This will be the reject
voltage for 1.5-volt batteries.

The. value of the multiplier
resistor (resistor in series
with M2) for additional volt-
age ranges is equal to the de-
sired voltage range times
1,000 minus 1,000. For ex-
ample, a 20-volt range would
require a 19,000-ohm resistor
[ (20 X 1,000) —1,000]. A 40-
volt range would require a
39,000-ohm resistor [ (40 X
1,000) —1,000].

Using the Analyst. Set S2
to the voltage range just
above that of the battery to be tested.
Set S1 to the highest current range
(300 ma) and turn Rl fully counter-
clockwise. Connect test leads to the
battery and adjust R1 for the desired
load current. (See the table below for
current ranges, and HOW TO CHOOSE
THE RIGHT BATTERY, Nov. 63 EI,
for additional current ranges.)

Consider the battery good if the volt-
age is 80 to 100 per cent of its nominal
rating. A 1.5-volt battery would be
good if its voltage under load is 1.2 volts”
or higher. A battery is usable if the volt-
age is 35 to 80 per cent of its nominal
rating (.825 volts or higher for a 1.5-
volt battery). If the voltage is below 55
per cent, discard the battery.

Note that transistor-equipment bat-

-“N<X<r>Zp>p <JIM-->0

Battery Test Currents
Voltage | Test Current || Voltage | Test Current
{ma) (ma)

1.5 (D) 270 9.0 100
15 (D)* 50 9.0* 9
1.5 (C)all 50 135 9
1.5 {AA]all 50 225 30
45 100 22.5* 2
4.5* [ 50 45 9
8.0 50 %0 15

*Electronic Applications Type

i =

=7 R1

N (SEE $ R8 RISE Ri6
TEXT)

1 R9 RIOFRIL RI7
%RZ R3 3R4 $RS 3R6 $R7

i ( R13

' | imz R14

i >

! 30MA 90MA L, 10v 15V
300MA Vg, SOV

o

2V Z: 100V

Load section of analyst consists of M1, S1, Rl
and shunt resistors R2 to R7. Voltmeter section
includes M2, S2 and multiplier resistors R8 to R17.

teries are tested at lower current. For
example the run-of-the-mill D-cell is
checked at 270 ma while the electronic
applications D-cell, such as is used in
transistor radios, is checked at 50 ma.
As a general rule, batteries used in tran-
sistor equipment or to supply the B4
voltage in tube equipment, are checked
at the transistor values.

Just because a full-current test re-
jects a battery, this does not necessarily
mean it always has to be discarded. The
battery that checks bad with a 200-ma
drain still can provide service for many
months if used in experimental projects
in which the current drain is low. A
crystal calibrator or code-practice oscil-
lator are examples of devices which the
author powers with “dead” batteries.

And talking about dead batteries this
is how they “die.” Because the material
of which batteries is made is not a per-
fect electrical conductor, all batteries
have what’s called internal resistance.
A way to understand this is to think of
a battery as a combination of a source
of voltage in series with a resistor.

The internal resistance of a new bat-
tery is very low as long as the recom-
mended current drain is not exceeded.
As the battery is used, the internal re-
sistance increases. The result is that
the voltage drop across the internal re-
sistance (that theoretically built-in se-
ries resistor) becomes so great that the
battery’s terminal voltage falis to a level
too low to supply current to the load.
Looking at it another way, the in-
creased internal resistance limits the
current the battery can supply to a cir-
cuit in which it is a series element. §

Electronics Illustrated
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Orderliness is a habit with
Charles T. Zlatkovich, KS5PPY,
whose compact and tidy shack
speaks for ltself. A long-time
ham. K5PPY, Austin Tex.. was
licensed back in 1938 as W5H]K.
Inactive during the war years,
Chuck resumed hamming in
1958 when his som became in-
terested in getting a Novice
ticket. As the photo shows,
equipment at KSPPY is tucked
into a wooden rack. the doors
of which double as a mike
stand and a bulletin board for
a batch of QSL cards. Neat eh?

PRIZE SHEACKS

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!

Devils Lake. N. D., is home base
for Larry Marshall, who has been
one of the nation’s foremost SWL's
for years. Larry’s equipment in-
cludes a Hallicrafters S-108 re-
ceiver, a Realistic tape recorder, a
Q-multiplier and a crystal cali-
brator; antennas consist of a 20-
meter dipole and a S0-ft. long-
wire. There's no doubting that his
dial-twirling pays off: Larry is the
proud possessor of more than 500
veries from BCB and SWBC sta-
tions scattered round the world.

Here’s a CBer who's not a CBer—at least
not if you want to be technical about
it. A Canadian. Moe Edwards is licensed
under Canada’s General! Radio Service,
which is that country’s equivalent to
the U.S. Citizens Band. Moe’s call let-
ters are XM52255 (base) and XMS52254
(mobile), and he operates from a- point
about 20 miles south of Montreal. Que.
His transceiver is a Lafayette HE-20C.
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Give yoar mobile signal real punch with a CA R ‘TOP
CB

By Len Buckwalter
KBA4480

Best performer of all mobile antennas, the car-top whip is the last choice of
CBers. Reasons are that few car owners want to mar the roof with a hole, and
installation is a little more involved than a bumper mount. But the disadvan-
tages are far outweighed by the greater transmission range you get. The roof
forms an excellent ground plane that keeps your signal constant in all direc-
tions. And the source of signal, the whip’s bottom, is high and in the clear.

Installation is easiest through the dome light which provides access to the roof and permits the trans-
mission line to be snaked through the headliner. First. lower the dome light and snake a piece of
stif wire toward the car’s right front-window post. Aim the wire to the right side of the roof. then coax
it toward the front to avoid the cross-bows in the roof. Remove the trim piece on the window post
so the wire can come out. To help pull the wire out of the headliner, insert a second hooked wire
and fish around for the first one. The route continues down the post to the underside of the dash.
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Once the stif wire is in place. use it to pull the
transmission line through the same route. After
connecting the stif wire securely to the end of
the cable. a little gentle tugging may be neces-
sary to bring the cable completely across the roof
and down the window post. Do not re-install the
dome light yet. It will be necessary to have
access to this area until the antenna is completely
installed and a check is made of its performance.

-

It isn’t necessary to locate the hole directly over
the dome light. Since the antenna mount is tight-
ened from the outside, it can be pushed through
the dome-light hole with a screwdriver to the
roof hole. After locating the center of the roof
with a tape measure, use a metal punch to start
the hole before you reach for the electric drill.

January, 1964

Apply light pressure when drilling to prevent
damage to the headliner under the roof. The size
of the hole to be punched (below) is determined
by the antenna. A nine-pin tube-socket punch will
make a Y%-inch diameter hole. The Mark Heli-
whip HWR42 antenna requires a 13/16-inch hole.

Before installing the mount. remove the paint
from the underside of the hole in the roof with
a file or emery paper to assure a good ground
connection between the mount and the car. The
resistance between the whip and the hot lead of
the antenna plug should be less than one ohm.

If your amtenna cannot be easily tuned to
the center of the 27-mc band, insert an SWR meter
in the transmission line. Lengthen the whip if
bringing your hand near the antenna lowers the
SWR. Shorten whip if SWR increases. Or, adjust
length for maximum field-strength meter reading.
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By Ron Mitchell

Uninterrupted 24-hour communications between
continents is the goal scientists hope to achieve
with satellites such as Syncom. Shown here being
aligned by engineer David Kamm. the Syncom
satellite now is in orbit over the Atlantic Ocean.

Getting thhe

r["HE BIG POND—which is what
radio amateurs affectionately call
the Atlantic Ocean—may not be the big-
gest ocean around. But as anyone who
has sailed across can tell you, it’s much
more than a pond, and a mighty big one
at that.

Getting Cristobal Colon and his little
crew across way back in 1492 was a
wearying exploit that relied on little
more than coins for Columbus’ coffers
and winds for his sails—the former the
courtesy of the Spanish court. Colum-
bus’ voyage also occupied more days and
weeks than we’d care to mention—at
least insofar as getting a message across
is concerned.

Things got a little better when the
Atlantic finally was spanned success-
fully with a cable (1866). But it really
was Guglielmo Marconi, that Italian as
dear to the heart of the radioman as
Columbus is to the sailor, who set the

Electromnics Illustrated
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ball rolling. As everyone knows, Mar-
coni got a message clean across the At-
lantic in 1901. And he did it without
ships or cables.

Today, there’s hope for still another
way of getting messages across the Big
Pond—and with greater reliability than
ever. That hope lies in Syncom, the
world’s first communications satellite to
hover over the same area of the earth.
Launched last July 26, Syncom, in the
words of the director of the National
Aeronautics and Space Administration,
is “one of the outstanding feats in the
history of space flight.” To understand
just why, let’s take a minute to see how
Syncom differs from previous communi-
cations satellites.

The thing that makes Syncom a satel-
lite with a difference is the fact that it's
the first to be synchronous. In other
words, though it has an orbit, just as
does any other satellite, that orbit is such
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that it matches the speed of the earth’s
rotation. Result: Syncom effectively
stands still in the sky.

This means that there’s no need to
wait until Syncom reaches the proper
point in its orbit to relay a signal.
Though the current Syncom traces a
figure 8 over the mid-Atlantic from
about 33 degrees S. Latitude to 33 de-
grees N. Latitude, for practical purposes
it is hovering at about the same point
above the earth’s surface.

In this respect, Syncom is a very much
more promising animal than two earlier
communications satellites you may re-
member—Telstar I and Telstar II. Both
these satellites were of the low- to me-
dium-altitude type, and it would take
30 to 50 of them to insure world-wide
communications. Reason: one always
would have to be in sight over the hori-
zon, or no messages could get across.

Syncom, by contrast, is a high-alti-
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Getting the
message
ACross

tude satellite, orbiting at a height some
22,300 miles above the earth’s surface.
Thanks to its eagle-like view, a satellite
such as Syncom can see New York and
Paris without batting an eye. Better
yet, the Syncom satellite now in orbit
already has linked California and Africa
—points a full 8,000 miles apart, a dis-
tance comprising one-third the surface
of the globe.

Put a more complex satellite this high,
and you can have direct, line-of-sight
communications straight across the At-
lantic, any time of the day or night. In
fact, researchers estimate that three
satellites of the Syncom variety could
be spaced in such a manner that they
would be in line-of-sight contact with
just about all inhabited parts of the
globe.

Though the first Syncom satellite is
an experiment, scientists hope it may
pave the way toward a complete inter-
continental communications setup using
only three such satellites. Like Syncom,
these satellites would be controlled from
the ground. And, like Syncom, they
would be spin-stabilized, maintaining

Designed and built by
the Hughes Aircrait Co.,
Syacom is a drum-
shaped spacecraft only
28 in. in diameter and
152 in. in depth. This
photo was taken be-
fore the satellite was
launched amd pictures
three of the engineers
responsible for its de-
velopment: Thomas
Hudspeth, Dr. Harold A.
Rosen and Donald D.
Willlams. The traveling-
wave tube which Wil
liams holds in his hand
is identical to those In
Syncom’s two transmit-
ters. Each transmitter
delivers a minimum of
2 watts on 1815 me.
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their position in space much as a gyro-
scope does. Their only moving parts
would be tiny gas jets, controlled from
the ground, and used to move, “park”
and orient the satellites.

As for Syncom’s figure-8 pattern,
scientists feel they could take care of
this, too. Because Syncom was launched
from Cape Canaveral (which, of course,
is north of the equator), Syncom’s orbit
is not parallel to the equator but at a 33-
degree angle from it. As a result, its
orbit takes it back and forth across the
equator twice a day. But future models
of Syncom, launched into orbit directly
over the equator, could be truly station-
ary, hovering over a single point on the
earth.

The trick lies in getting satellites of
the Syncom variety to achieve a sta-
tionary orbit. And there’s doubt in sci-
entific circles whether this is feasible at
the present time. As a result, some space
scientists think the world’s first operat-
ing satellite system well may be made
up of lower-altitude satellites of the
Telstar type.

But the greater economy and effici-
ency of the synchronous satellite system
are so attractive that scientists won’t
give up easily. In fact, Syncom well may
prove to be as important to future com-
munications as that letter S Marconi got
across the Atlantic only 60 some odd
years ago.—§

Electronics Illustrated
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8 MC CRYSTAL SOCKET FINAL TUNING KNOB  METER

RF QUTPUT/ VOLTAGE MONITOR SWITCH

HEADPHONE JACK\\
A

Fig. 1—Callouts point to additions to Model HW-29 Sixer.
Meter-light switch turns on lamps in meter. Holders for
8-mc crystals can be added on left side of the cabinet.

Deluxe
your

HEATH
SIXER

By Fred Blechman, K6UGT

»

Seven changes and modifications for greater operating luxury.

HE Heath Sixer, a popular, top-per-

forming 6-meter transceiver, can be
given added versatility with a few
simple modifications that cost only about
$8. The dress-up will provide band-
spread, an RF output/power-supply-
voltage meter, 3 headphone jack, a
convenient way to tune the final and a
change that enables you to use inex-
pensive 8-mc crystals instead of the
more costly fifth-overtone type.
¢ Bandspread. Since almost all activity
is on the first two megacycles (50-52
mc) of the 6-meter band, which extends
from 50-54 mec, bandspread will elimi-
nate coverage of the dead upper half of
the band. The modification requires a
capacitor be installed (C1, Figs. 2 and
5) in series with the existing tuning ca-
pacitor (C108 in the HW-29, C18 in the
HW-29A). By using a 10-mmf capacitor
for C1 you can reduce the receiver
tuning range to about 1.7 me, anywhere
in the band. This effectively doubles the
area that a selected portion of the band
will occupy on the dial. Station tuning
will now be less critical. If you don’t
want to spread the band out that much
on the dial, use a 15-mmf capacitor for
C1l. For more bandspread, use a 7-mmf
capacitor. Install C1 as shown in Fig. 5
between C108 (C18 in the HW-29A)
and detector coil L102 (L5 in the HW-
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29A). Readjust the slug of 1102 so 51
mc falls at about the 52.3-mc mark on
the dial. If C1 is 10 mmf, the receiver
tuning range will now be about 50.1-
51.7 me. The original dial readings will
no longer be correct, but this won’t take
long to get used to.

¢ 8-mc Crystals are Cheaper. The Model
HW-29 uses expensive fifth-overtone
crystals in a sometimes unstable oscilla-
tor circuit. (The HW-29A has an addi-
tional tube and uses 8-mc crystals.)
Eight-mc crystals can be purchased for
as little as fifty cents each. To modify
the HW-29, disconnect the four wires
attached to oscillator coil L.201. Remove
the coil from the chassis and unwind all
the wire from the form. Evenly wind 29

-C 107
TOPING @

OF 6ANB b—I———T—-’ TO| Citt
(Vi-4) «—ADDED PART
C SWLVER -

‘ TMICA v

TO YO

®)

47K DETECTOR COIL
== TUNING

] =Hw-29 oesionarion O = HW-29A DESIGNATION

BANDSPREAD

Fig. 2—A 10-mmf capacitor in series with tuning
capacitor spreads half the band over entire dial.

73

www americanradiohistorv com


www.americanradiohistory.com

turns of #22 en-
ameled wire in the
same space of the
coil form, scrape
the enamel from
the ends of the
wire then solder to
the lugs. Replace
L201 and solder
the four wires to the lugs they were on
before.

Install, the crystal socket on the front
panel as shown in Fig. 1. Solder #16
wire, covered with spaghetti, to the lugs
on the new socket and force them in the
contacts in the old crystal socket. Do not
use coax or twisted-pair between the
two sockets. The 8-mc crystal frequency
should be one-sixth the desired trans-
mitting frequency. For example to trans-
mit on 51 mc, use an 8,500-kc crystal. To
tune up the final, plug a dummy load

(#47 pilot lamp) in the antenna jack

AT TOLUG12 T-R SWITCH N
SACH Dt IN34 47K
:

Deluxe
your

R2
4.7K (SEE TEXT)

o—nct —— P —o—IWM—o—MWN—
- it vaw 172w |®
)
& e 600V ——cs o)
b Ma
=y N_ piSC—~

= A | =

- RF OUTPUT METER

Fig. 3—RF-output-meter circuit shown in color.
Be sure of the polarity of D1 before installing.

and turn on the power. Set the mode
switch to transmit, and using a plastic
alignment tool, adjust the slug of 1.201
for maximum lamp brilliance. Then de-
tune slightly for stability. Adjust the
final tuning slug in L202 for maximum
lamp brilliance.

Ideally, the slug of 1.201 should be in
the center of the coil form. If it is too
low, remove a few turns from L.201 and
retune. If it is too high, rewind the coil
with a few more turns of wire and
retune. A grid-dip meter tuned to three
times the crystal frequency will indicate
the correct slug position when the coil is
installed and the transmitter is operat-
ing.

The 8-mc crystal oscillates on its third
overtone. The output of the oscillator
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"0 RF-0UTPUT

METER CIRCUIT
3 S|
-
390K B
OLUG 3 & - WV © SPOT
T-R SWITCH 2w SWITCH

O-1MA.

VOLTAGE MONITOR

—

Fig. 4—Power-supply voltage-monitoring circuit
requires S1 be added to the circuit in Fig. 3.

is then doubled in the final to produce
the 50-mc output. However, some trip-
ling may occur in the final which may
interfere with TV reception on channel
5. A good low-pass filter designed to
cut off above 52 mec, installed on the
back of the Sixer, will suppress such
interference.

¢ RF Output Meter. The plate cur-
rent dip in the Sixer is difficult to de-
termine. A much more accurate tune-
up can be achieved by using a meter
that reads RF voltage. Mount the meter
on the front panel as shown in Fig. 1.
The circuit is shown in Fig. 3 and the
installation of the rectifier-filter net-
work (already built in the HW-29A) is

8]
(ADDED )

Fig. 5—Bandspread mecdification. Leads formerly
going to C108 (C18 in HW-29A) are connected to
one side of Cl. Other side of Cl goes to C108.

Electronics Illustrated
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shown in Fig. 8 at the right.

The value of R2 is determined by the
sensitivity and internal resistance of the
meter, the efficiency of D1, power out-
put of the transmitter and the standing
wave at the metering point. If the
meter pins, use a higher-value resistor
for R2. If the indication is too low, de-
crease the resistance of R2. Do not use

TO UNGROUNDED <& \V 4 OPEN

SPEAKER LUG CIRCUIT
PHONE
JACK

"= PANEL
OUTPUT JACK
(SPEAKER ALWAYS ON)

Fig. 6—The Sixer speaker will always be on if
you use this circult to add a jack for headphones.

a meter less sensitive than 0-1 ma, as it
will reduce the transmitter output
power. The RF power lost in driving
the 0-1 ma meter will not be noticed
in terms of the brilliance of the dummy-
load lamp when the meter is discon-
nected during transmit.

Since the meter measures RF voltage
at a particular point on the transmission
line it is subject to the effect of the
standing wave at that point. The meter
therefore, is to be used only to indicate
a maximum point when tuning and not
for qualitative measurements. The in-
dications from one antenna to the next
will differ considerably (and inconclu-
sively), and should not be a matter of
concern. When modulating, you may
notice movement of the meter needle.
This indicates carrier shift and will not

TOLUG 4 OUTPUT JACK

T-R SWITCH
(PHONES DISABLE SPEAKER) 4
YEL - i~
B = ] SPKR
| i o
BLU —— CHASSIS
|
e[|
RED 53| YEL € CLOSED
OUTPUT

TRANS.
= PANEL

Fig. 7—Use this circuit and the headphones will
automatically turn off speaker when plugged in.
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CIRCUIT
PHONE
JACK

Fig. 8—RF-output-meter parts are located on rear
chassis apron near regeneration control R106 (left).
Don‘t apply excessive heat when soldering to DI.

be noticed by someone listening to you
on the air. Move your mike away from
your mouth to prevent excessive needle
movement.
* Power-Supply Voltage Monitoring.
Since power-supply voltage is an im-
portant indication of proper operation,
add a switch and resistor (Fig. 4) to the
previously installed circuit to monitor
power-supply voltage in both the trans-
mit and receive modes. The actual
voltage is not really important, but a
radical voltage change is a clue to
trouble. Normally S1 is left in the
voltage-monitor position. For tune-up,
set S1 to the RF output position.
¢ Tuning the Final (HW-29 only).
Now that you have a front-panel RF
meter and crystal, it will be a cinch to
tune for maximum output with each
crystal you use. Just drill a hole in
the cabinet above final coil L202 and
tune for maximum output on the RF
output meter with a plastic alignment
[Continued on page 106]

PARTS LIST

C1—10 mmf, 5% silver-mica capacitor (see text)

C2, C3—.001, 600V disc capacitor

DI—IN34 diode

JI—Non-shorting phone jack (see text)

Mi—O-1 MA. milliamméter (Lafayette MS-454 or
equiv.)

Ri, R2—4,700-ohm, !/3-watt resistor

R3—390,000 ohm, }/2-watt resistor

RFC—Ohmite Z-50 choke

$1—SPDT toggle switch

Misc.—Fused plug, #22 enameled wire, 8 mc
crystals (U.S. Crysfals 1342 South La Brea Ave.,
Los Angeles 19, California) Crystal socket
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By Len Buckwalter, KIODH

PIN down even the most avid brass pounder and he will admit that sending a
string of CQ's is a tiresome ordeal. A CQ call is a long message (the au-
thor’s for example, is CQ CQ CQ DE K10DH KIODH) and becomes quite a
bore when you have to keep repeating it—especially when the band is quiet.

Our Automatic CQ Sender will convert those drawn-out minutes into useful
time. While you make time and date entries in your log, it will repeatedly key
your transmitter with this message: CQ CQ CQ DE (your call twice). When it
snares a contact, you flip its front-panel switch to manual and send a K with your
key. Flip the switch back to automatic and you can send another string of CQ’s.
You can vary the speed of the call from about 6 to 22 words per minute.

Primarily mechanical, the Sender consists of a standard clock motor and a code
wheel. The springs, bearings, and other mechanical parts are standard and are
readily available from electronic parts distributors. The code wheel is actually
a home-made switch made of copper-clad printed-circuit board on whose rim are
etched code characters. As the wheel turns under a pick-up wire, the transmit-
ter keying circuit is completed.

Construction. Let’s start with the clock motor. Check the bargain section of
electronic parts catalogs for a 60-cycle synchronous type with a speed of about 3
to 4 rpm (a common Telechron clock motor’s speed is 3.6 rpm). If you can obtain
only a complete clock, strip it down to the basic motor shown in Fig. 3. However,
do not remove the small brass gear. Place a half-inch diameter metal washer on
the gear and put the two-inch diameter rubber wheel on top of the washer. Solder
them both to the gear at the same time.

Slip machine screws through the unthreaded holes of two angle brackets and
secure them to the motor. Insert 6-32 screws through the slits in the front of the
Minibox and then into the threaded holes of the brackets. To change the Sender’s
operating speed, you merely loosen the screws and slide the motor assembly left
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,—PANEL BEARING ASSEMBLY,
2-172" LONG

Fig. 1—Slits in U-section of 4x5x6-
inch Minibox (left} permit motor
to move left or right to change
code-wheel speed. Pick-up wire
is insulated from cabinet by
binding post. Note in Fig. 2
{above) how pick-up and equaliz-
er wires keep code wheel pressed
firmly against the rubber wheel.

TO
TRANSMITTER

PL1

H17VAC

Fig. 3—Strip clock (top) down to basic motor and
solder flat washer and rubber wheel to drive gear.
Schematic of CQ sender is shown at the left.

_—oJ70
XMITTER

PARTS LIST nated printed-circuit board, lam- spring, General Cement No.
SI—DPDT toggle switch inated on one side. (Lafayette H440-F assortment; Yg-inch to
PLI—AC plug and line cord MS-518 or equiv.). Ys-inch shaft coupler; panel bear-
PL2—Phone plug Jl—Phone jack  Misc.—4x5xé-inch Minibox; angle ing assembly, 3-inches long,
Motor—I17 VAC, &0-cycle syn- brackets, one hole threaded for Ys-inch diameter shaft (Lafayette
chronous clock motor. Approxi- 6-32 screw, one unthreaded hole; MS-193 or equiv.); 2-inch diam-
mately 4 r.p.m. etchant solution (Lafayette eter rubber phono idler wheel

Code Wheei—Copper-clad {ami- MS-729 or equiv.); compression (Walsco 1442-02); flat washers
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Fig. 4—Portion of code wheel shown in color
was covered with tape and is the copper that
remains after etching. Start at diameter line and
work counterclockwise when marking and cut-
ting code characters in tape. Remove the tape
within the 4V2-inch diameter Inner circle.

or right then tighten the screws.
Now to the code wheel. Cut a five-
inch diameter disc out of the copper-

clad board and drill a ¥-inch diameter,

hole in the center. If the disc has a
rough edge, mount it in an electric drill.
Hold a file against the edge to smooth
it down as it rotates. And it’s a good
idea to clean the copper surface at this
time by holding a piece of steel wool
against it.

Refer now to Fig. 4. To prepare the
code characters, cover the outer edge
of the wheel with black plastic electrical

tape such as Scotch No. 33. But before

you can notch the tape, you must de-
termine how wide to make the code
characters.

The width of the code characters and
the spacing between them is based on
the length of a dot (dit). A dash (dah)
equals three dits. The space between
a dit and dah in a letter is a dit. The
space between letters is three dits, and
the space between words is five dits.
(Consider CQ, DE and your call indi-
vidual words.) Next convert your mes-
sage to dits and total them up—we had
264 in ours (CQ CQ CQ DE KI1ODH
K10DH).

Since the code wheel is five inches
in diameter, its circumference is 15.7
inches (circumference diameter
X 3.141). We divided 15.7 by 264 and
got 059 (.06) inch (approximately
%th inch) as the width of the dit at the
rim of the wheel.

Draw a line in pencil on the copper
foil through the exact center of the code
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PREVIOUS
WORD

WORD SPACE=

5 0ITS (5/167)2

OAH=3 DITS{3/16"}

CHARACTER SPACE=
1 DIT{1/16™)

OIT== 1 DIT(1/16 )‘f; d
LETTER SPACE= -
30ITS(3/16") ‘l

ROTATION

Wy

wheel. Using a compass, draw a 4%-
inch diameter circle on the plastic tape.
This circle is the inner limit to which
the code characters will be cut in the
tape.

Using a steel ruler and single-edge
razor, cut the tape for the complete mes-
sage (CQ CQ CQ DE your call twice)
starting at either end of the diameter
line. The first code character C
(— e — o) begins with a dah. Hold
the ruler against the edge of the code
wheel at the diameter line and measure
A8 (&%) inch (three dits) going coun-
terclockwise. Do not remove this sec-
tion of tape. Measure 7 inch counter-
clockwise from the last mark on the
wheel’s edge and remove the tape from
this section between the 4%-inch diam-
eter circle and the outer rim. This sec-
tion will be the space between the first
dah and following dit. Proceed in the
same fashion around the wheel until the
entire message is completed.

After all the tape is removed, check
the spacing by running a pencil around
the rim of the code wheel. You should
be able to hear the sound of the dits
and dahs. Errors can be corrected by
recovering the copper with small pieces
of tape.

Completely cover the copper on the
area within the 41%-inch diameter circle
with tape and place the wheel in a tray
of printed-circuit-board etchant solu-
tion until all the exposed copper has
been etched away. Wash the wheel in
running water and remove the remain-

[Continued on page 110]
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And now...

EI DX AWARDS

January, 1964

FOR HAMS!

® New certificate is for two-way communications
® A third Award Period is declared

HOUGH A NUMBER of hams have received DX Awards

from EI's DX Club, to date there never has been an EI DX
Award just for hams. But a new certificate now has been created
which will be granted specifically for two-way communications.
Like EI's older DX Award that so many SWLs have earned, the
new Award for hams is based on the number of different countries
for which the recipient holds valid QSLs. But unlike the older
Award, the new certificate states that the recipient “has con-
ducted two-way communications with amateur stations in the
number of countries noted hereupon. . .” However, the older
certificate, which states that the recipient “has received radio
transmissions from the number of different countries noted here-
upon,” still is as valid as ever.

The third Award Period, which will run through April 30, 1964,
is expected to attract a greater number of applicants than any
previous Award Period, primarily because both SWLs and hams
now may qualify. The requirements are similar in both instances.
SWLs must prove that they have received radio transmissions
from 10, 15, 50 or 100 different countries, and they must give the
frequencies of all the stations involved. Hams, likewise, must
prove that they have conducted two-way communications with
stations in 10, 50 or 100 different countries. But hams need not list
a specific frequency—a meter band, such as 40 or 20 meters, will
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El DX AWARDS
FOR HAMS!

be quite adequate for the ham Award.

By qualifying for one of EI's DX
Awards, a ham or an SWL auto-
matically becomes a member of EI’s
DX Club. And if you're a regular EI
reader, you already know how much
prestige EI's DX Club has gained in the
few years it has been in existence.

In contrast to most clubs, EI's DX
Club has no officers, no regular meet-
ings, no dues. Its sole purpose in life
is to issue EI's DX Awards. And be-
cause EI's DX Awards must be earned,
an Award is issued only when an ap-
plicant has proven that he can qualify.
Furthermore, since there is absolutely
no charge for an Award, no applicant
can feel that he is “buying” a certificate
for his shack.

Both of EI's DX Awards—those for
hams and those for SWLs—are hand-
some certificates, ready for framing.
Predominant colors on the SWL certifi-
cate are red and green, while those on
the ham Award are blue and gold. The
certificates are identical in size, meas-
uring 535x83% inches. Each certificate
bears a stamp showing the number of
countries the recipient has DXed, in the
case of the SWL, Award, or the number
of countries the recipient has communi-
cated with, in the case of the ham
Award.

Both types of Awards actually are a
series. SWLs may apply for their
Award in any one of four Classes: the
Special, which requires 10 countries;
the Broadcast Band, which requires 15
countries; the General-50, which re-
quires 50 countries; or the General-100,
which requires 100 countries. The
only one of these Awards with any kind
of frequency limitation is the Broadcast
Band Class. Any QSL -advanced for

80

this Award must be from a station oper-
ating on the Broadcast Band—535 to
1605 kc.

Similarly, hams may apply for their
Award in any one of three Classes: the
Special, again requiring 10 countries;

the General-50, again requiring 50
countries; or the General-100, again re-
quiring 100 countries. Obviously, the
Broadcast Band Class does not apply to
the series of Awards for hams.

To apply for either type of EI DX
Award, simply clip the application form
from this issue. Carefully print your
name and address, using a ball point
pen, and be sure to check the type of
Award you are applying for: either
SWL or HAM. In addition, be certain
to print in the class of Award you are
applying for. As mentioned earlier, this
can be the Special, Broadcast Band,
General-50 or General-100 for SWLs.
And for hams, it can be the Special, the
General-50 or the General-100.

The balance of the application form
must be filled in in its entirety. How-
ever, hams may list a meter-band rather
than a specific frequency, as already
stated. Though you should not include
QSLs with your application, you must
keep them on hand. You may be asked
to produce them at some later date.

When you have completed the appli-
cation form and checked it over care-
fully for completeness and accuracy,
place it in an envelope and mail it to

EI's DX Club

67 West 44th Street

New York, N.Y. 10036
If all is in order, you will become a
member of EI's DX Club, and your
handsome SWL or HAM DX Award
will reach you after processing.

Good luck! - '

Electronics Illustrated
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El DX CLUB LOG

NAME . ADDRESS ... .. ..
CINY . . st cbmabtons B T e Sl A T e e s o b O A gt RSP
TYPE OF ) [] swL CLASS OF
AWARD | ] HAM AWARD ... .. . . . )
INSTRUCTIONS. Clip along broken. line at left. Under Type of Award, check SWL or HAM, depending on the
type of award you are applying for. Under Class of Award, write class of award you are applying for (see text).
Fill in o/l items on each entry line below. Under Date, use figures (such as 10-1-63); all log entries must be dated
January |, 1950, or later. Under Time, use local standard time and 24-hour clock (0000 to 2359 hours). To list
second 50 countries, make up additional log pages in similar style. Third Award Period ends April 30, 1964,
DATE | TIME | FREQUENCY |STATION LOCATION COUNTRY TYPE OF QSL
(local) |(local) (kc) (city) (check one)
card []
1 letter [
— S—
card (]
2 - letter [J
card []
3 B letter [J
card []
4 N letter [J
card [J |
5 B letter O
card (] ]
6 - 1 letter [J
card [J
7 o letter (]
card [J
8 - letter (]
card []
9 - letter [J
card [J
10 w letter []
card []
11 letter []
i 7[]_{
car
12 — - _ | letter []
. card []
i3 letter []
card []
1
4 letter O |
card []
35 il |8 letter (]
card [J
16 letter []
card [J
_1_7 letter []
card (]
B dl ] letter [
card []
19 ) letter [
card []
20 letter (]
card [J
21 letter [
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" DATE | TIME FREQUENCY | STATION LOCATION COUNTRY TYPE OF QSL
(local) | (local) (kc) (city) (check one)
card [J
22 letter O
card O
23 letter O
r card [
24 letter [
card [J
125 letter (]
card (J
26 letter
card (J
27 letter O
| card (J
28 letter O
} card [
1 ZQJL_ - _ | letter O
i ] card ) |
1 30 | letter O |
i i card (O
131 } letter C]_
| I card (J
| .32 i letter (J
card
33 letter O
card (]
34 letter O
card (]
35 { letter (J
| card (]
36 letter (]
card (J
37 letter (J
card (]
38 letter (OJ
i card (1
| 39 letter O3
| card (]
{ 40 letter (J
i card (1
i 41 letter (J
e card [}
42 letter (J
card D—_1
43 tetter (]
- card (J
L44 letter O
card (]
| 45 letter (J
card (]
46 letter (1
card (]
47 letter
card (]
48 letter (]
card J
{ 49 letter [
f card [J
i 50 letter (]
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CONAR 230

NYONE that has serviced stereo
amplifiers, AM tuners and marine-
frequency short-wave radios will tell
you that locating the trouble is more
than 90 percent of the job. And nothing
can help you locate the trouble faster
than a signal tracer.

The idea behind a signal tracer is
simple. First, you feed a signal into the
equipment being tested; any signal will
do—audio, RF from a signal generator
or even a signal from the antenna. Then,
working from either the input or output,
you check each stage until you find the
one where the signal gets lost or dis-
torted. Once you have isolated the de-
fective stage it’s an easy matter to locate
the bad component with your VOM or
VTVM.

One of the best signal tracers we've
seen of late is the Conar 230 (Conar is
a division' of the National Radio Insti-
tute, 3939 Wisconsin Avenue N.W.,
Washington 16, D.C.). It costs $39.95 in
kit form and $57.50 assembled. The 230
differs from the usual signal tracer in
that instead of using an insensitive probe
for RF work it uses a two-stage tuned
amplifier—actually a TRF receiver. Its
sensitivity is high, and you can even pick
up a signal at the antenna coil (or an-
tenna) of a radio. To avoid detuning
RF circuits, the 230’s cathode-follower
probe isolates the tracer from the circuit
being tested.

The 230 covers 170-500 kc (IF fre-
quencies) and the standard broadcast
band in two ranges. By using the 230’s
calibrated gain controls in conjunction
with its built-in magic eye tube, you can

January, 1964

measure the gain of each RF and AF
stage.

The quality of sound from the 230 is
exceptionally good, making it easy to
trace distortion in an amplifier or radio.
To insure that distortion caused by over-
load of the tracer does not mask distor-
tion of the equipment under test, the
magic eye is calibrated to indicate when
the 230’s gain should be reduced.

Conar’s instruction manual contains
a thorough discussion of signal tracer
servicing, with particular attention to
transistor radios. While the assembly in-
structions are good, the pictorials leave
something to be desired. Since there are
times you must refer to three separate
pictorials for a single step. We suggest
cutting them up, and grouping them to-
gether.

Assembly time is about six hours and
another 15 or 20 minutes are required
for calibration. Instructions are pro-
vided for calibration using either a sig-
nal generator or a common table radio.
There are no tight corners and the probe
is supplied completely wired.

As well designed as the kit is, a word
of caution is necessary. The hardware
is counted with devastating accuracy. If
you lose one screw or nut you’re stuck.
Also, Conar supplies lockwashers in-
stead of starwashers. You can cut com-
ponent mounting time by using your
own #6 lockwashers.

All in all, the Conar 230 is a quality
test instrument both in terms of con-
struction and performance. It will make
servicing . those tough jobs routine
work.-§
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FACE NO. I: PRIVATE

In the years before. World War I,
dozens of commercial stations dotted
the short-wave bands. Avid SWL's
could tune in direct on foreign
broadcasts which emanated from
private stations,not from government-
controlled master radio centers. But
while government-sponsored stations
have grown faster than a hive of bees,
the number of private SW stations has
dwindled to a meager handful. Some
private SW stations are supported by
commercial advertisers, much like
stations on the AM broadcast band.
Other private SW stations are kept on
the air by institutions, like many
stations on the FM broadcast band.
But whatever their backing, the few
private SW stations that remain face
a major problem—adequate financ-
ing—if they are to survive at all.

84

THE & FACE

UNE the short-wave bands and hear

the voices of the world . . . true or
false? True, you say? Yes, but only with
some qualifications. It's true to some
degree if you’re talking about Latin
America. It’s also fairly true if you are
talking about the world’s governments.
But over most of the globe you’ll find
virtually no such thing as an independ-
ent or “free” SW broadcaster. Which
brings up two vital questions about the
whole SWBC picture: why does this
situation prevail? And is it good, bad or
both?

Before answering these questions,
let’s look at the two faces of SWBC—
government vs private—around the
world. Starting at home, the U.S. pres-
ently has three independent interna-
tional broadcasters. One, WRUL, is a
commercial venture, with studios in
New York City. Another is KGEI in San
Francisco, a station now operated by the
Far East Broadcasting Co. (a religious
organization). Still a third is WINB,
which we’ll discuss a little later.

North of the border, all international
services in Canada are operated by the
Canadian Broadcasting Corporation, a
government agency. However, five pri-
vate stations do maintain low-power
regional transmitters on 49 meters.

In Latin America, in contrast, the
majority of SW transmitters, both on
regional and international bands, are
under private ownership. There are
some government services, but they fall
into the minority category.

Elsewhere the picture is much like
it is in the U.S. In all .of Asia there are
only three privately owned interna-
tional operations. The FEBC, in addi-
tion to station KGEI already mentioned,
maintains extensive facilities in Manila;
Tokyo boasts the Nippon Broadcasting
System; and from Formosa a religious
organization transmits the Voice of
Righteousness. Commercial but strictly
regional stations also operate in the
Philippines and Formosa. Meanwhile,
in Oceania, we find no private SW at all.

Electronics Illustrated
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Crossing to Europe, there are a pair
of stations in Andorra; two in Monaco
(including the religious Trans World
Radio) ; two each in Spain and Portugal;
and that mainstay of private SWBC,
Radio Luxembourg. All are more or less
regional.

The outlook appears to be similar in
Africa. There are religious SWBC or-
ganizations in Ethiopia and Liberia; the
Radio Clube de Mozambique which, like
a private SWBCer in Angola, is not per-
mitted to air news and commentary in
any way contrary to those views held
by the Portuguese State; and, finally,
the Liberian Broadcasting Corporation,
which is another regional setup.

But to get back to our big questions,
why is there so little private SWBC? A
major factor working against private
short wave, of course, is financial. Re-
member, SW profits are slim at best and
it is quite a feat to break even. Outside
the tropics, where an extremely high
noise level forces many otherwise casual
listeners to SW, there are three sources
of money: 1) independent religious or-
ganizations or lone-wolf evangelists who
pay for their air time, 2) huge inter-
national firms wishing to promote good
will (and trade) and, 3) donations to
non-profit broadcasting organizations
like FEBC.

Still another reason for government
domination of the SW bands is technical.
There just aren’t enough SWBC chan-
nels to go around. In addition, sloppy
technical standards create much opposi-
tion to private SWBC.

Now, is the situation good or bad?
First consider this—if a government-
controlled station becomes spokesman
for a certain cause, the cause rises or
falls with that regime. This can be dis-
astrous. Ghana is an extreme example.
Having taken the lead in speaking for
African nationalism and racial equality
on that continent, it also is sole voice
for the Ghanian people.

But now with financial difficulties be-

setting it (brought on by the cost of
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FACE NO. 2: GOVERNMENT

During and after World War ll, more
and more governments around the
world took to the SW bands. The
result is that today's SWL is forced
to listen to government stations
whenever he tunes in SWBC. And this
is the case whether he chooses to lend
an ear to Radio Moscow, the Voice
of America or the BBC. Nor are the
Big Five of the world's governments
alone in their attitude toward SWBC.
Most governments ardently assert
their rights to the airwaves, and even
many smaller nations work to keep
SW exclusively in government hands.
Case in point: the Danish government
was so determined to maintain Radio
Denmark as a state monopoly that it
seized the independent, marine-based
Radio Mercur in international waters.
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Radio Ghana and similar projects), the
government has turned to totalitarian
methods. And because Radio Ghana. is
government-owned, the entire campaign
is being discredited. Had the task been
allocated to private organizations, other
broadcasters would not be enjoying a
field day.

On the other hand, short wave plays
a vital part in every nation’s foreign
policy. The United States itself is judged
at least partially by American SW trans-
missions. What would happen to our
image abroad if a U.S. station capable
of reaching foreign audiences started
airing extreme views on race relations,
politics or religion? Those views, of
course, soon would be identified with
the whole country in the minds of
listeners.

That other-than-moderate voices can
get on the air in this country is proven
by the cases of WGCB and WINB, Red
Lion, Pa. WGCB is a veteran broadcast-
band outlet specializing in evangelism.
Included in its programs are the Chris-
tian Crusade, now famous for its far-
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One private, one government SWBC station
represent the two sides of the SWBC coin in
these photos. The studio at left belongs to
WRUL, an independent, advertiser-sup-
ported SWBC station which is unique in the
U. S. Now known as Radio New York World-
wide, the station’s major appeal is its claim
that its programs are both interesting and
believable because they are free from “prop-
aganda.” Radio Denmark. in contrast, is but
one of the several state-comtrolled broad-
casting monopolies. The Danish State Radio
House above was the work of government
funds, as are Radio Denmark’s programs.

right views, and the Prisoner’s Bible
Broadcast. The latter was a major dis-
tributor of highly biased views during
the 1960 presidential campaign and con-
tinues to espouse such views today.

WGCB is owned by John M. Norris,
who also owns America’s newest short-
wave station, WINB (17735 and 11785
ke). At present, WINB is carrying a
daily broadcast by Dr. Carl Meclntire.
This program, the Twentieth Century
Reformation Hour, features attacks on
the UN, the National Council of
Churches, the Ecumenical Council
(shades of the Mexican station XERF!)
and the U.S. State Department.

No, the second question hasn’t been
answered, but it has been reduced to
three broader issues. When, if ever,
should freedom of speech be sacrificed
for the national image? At what point
does free speech become slander? And
on the technical side, would increased
interference brought on by more inde-
pendent broadcasters be justified by
broader listening opportunities for the
SWL?—C. M. Stanbury 11§
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By Harvey Pollack

F THE initial excitement of making
your own photo enlargements has

been lost in the grind of operating a
multitude of switches and devoting too
much attention to a timer, here’s the
accessory that will put the pleasure
back in darkroom work.

Designed for both enlarger and print
box, our Control Center’s operation
makes enlarging this simple: First, set
its pointer to the desired exposure time
on the large, easy-to-read dial. Then,
flip the control lever up and the enlarger
comes on and the safelight goes off
simultaneously so you can focus the en-
larger. Push the lever down to its
center position and the safelight comes
on and the enlarger goes off allowing
you to place the paper in the easel. De-
press the lever, release it and the en-
larger is turned on for the exact time
you've set. And if you have to make
several enlargements from the same
negative, just keep depressing the lever
for identical multiple exposures.

Construction. Since wiring is not
critical you may arrange the parts to
fit any size cabinet. Our Control Cen-
ter was built in a 4x5x6-inch Minibox.
To duplicate it, make a 434x334-inch
chassis of scrap aluminum with a half-
inch front apron, and a two-inch rear
apron as shown in the pictorial. File
two U-shape notches in the front apron.

Hold the chassis in the mair section
of the Minibox so the notched apron is
up against the front panel and the bot-
tom of the rear apron touches the bot-
tom of the Minibox. The notches will
determine the location of two holes that
must be drilled in the front panel later.
The front-panel cut-out for switch SW2
should be just above the bottom of the
Minibox. This will keep SW2 far away
from the parts under the chassis. Drill
a hole for R3 in the front of the
Minibox .about 1% inches above the
chassis. All wiring under the chassis,

January, 1964 87

www. americanradiohistorv.com


www.americanradiohistory.com

including SW2, should be completed be-
fore mounting the chassis in the cabinet.
(Do not use the chassis of the cabinet
as a circuit ground.)

Locate calibration potentiometer R2
near the rear of the chassis to permit
access to its knob through two half-inch
diameter finger holes in the back of the
Minibox. This will permit you to cali-
brate the unit and at the same time
prevent accidental change of the cali-
bration.

After the chassis has been wired (in-
cluding SW2 which floats) bring out
color-coded leads for connection to the
two AC receptacles (SO1, SO2) in the
top of the cabinet, the AC line cord,
the on-off switch (SW1) on the back of
R3, and the terminals on R3. Secure
the chassis in place in the cabinet with
two screws through the front of the cab-
inet and the U slots on the front apron
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w28 TO RY1-2

D TO RY1-3
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Hip

TO SR1
T0 C2 ey

TERMINAL LUG DETAIL OF SW2

M

Underside of chassis. Leads to R3. SW1, SOl
and SO2 should be passed through grommet
between C2 and T1. Circuit ground is lead
marked E. Do not use chassis and cabinet for
ground connections. C2 is not polarizted so
leads to it may be connected to either lug.

of the chassis. Mount SW2 on the front
panel with the sheet metal screws sup-
plied with it.

Calibration. Plug the enlarger or
print box in socket SO2 and the safe-
light in SO1. Install a pointer knob on
R3’s shaft so when SW1 is off the pointer
is at the seven o’clock position. Turn
on the power and set the pointer straight
up. Push down SW2’s lever then release
it. Using a clock’s sweep-second hand,
measure the time the enlarger is on.
Adjust R2 so the enlarger is on exactly
15 seconds when the pointer is straight
up. Rotate R2 clockwise to increase the
time interval and counterclockwise to
decrease the time. Once set, R2 should
not have to be touched.

Calibrate the scale to the left and
right of the 15-second mark in five-
second intervals. Except between the
one and two-second marks, the calibra-
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PARTS LIST

R1—33,000-chm, /5-watt, 10% resistor

R2—10,000-ohm, wirewound potentiometer

R3—I megohm, linear-taper potentiometer

CI1—20 mf, 150 ¥ electrolytic capacitor

C2—2 mf, 150 ¥ non-polarized capacitor (Lafayette
CF-114 or equiv.)

RYI—SPDT, 5,000-ohm coil relay {Potter and
Brumfield LB5 or equiv.)

SWI—SPST switch on R3

SW2—4PDT three-position lever switch (Lafayette
SW-68)

SO1,502—AC chassis receptacies {Cinch-Jones
2R2

TI—Filament transformer: (17 V primaty, 63 V
| A secondary

SRI—&65 ma, 400 PIV silicon rectifier

Vi—8AB4 tube

V2—6AQSA tube

Misc.—4x5x6-inch Minibox, seven-pin tube sockets,
pointer knob, aluminum chassis.

SW2 is shown with lever centered: safelight is
on, enlarger is off. When lever is up (focus)
SW2B turmns enlarger on safelight off. When
lever is depressed (expose), SW2A applies power

to timing circuit which turns on the enlarger.

S0l

avi a Ll {lrocus s
20MF |

T 4 502
Inside of main section of Minibox JL ‘
(shown upside down) shows location S\VI\ }
of AC receptacles for safelight (SO1) > J8LK :
and enlarger (SO2). Mount R3 so -

the lug to which the lead marked
B is connected points straight up.

nrv
AC

tion will be linear allowing the five-
second intervals to be divided evenly
into one-second intervals (four equally
spaced lines between each five-second
line). To determine the intervals up
to two seconds, you’ll need the clock
with the sweep-second hand again.

If you find the time intervals are not
accurate or change frequently, there
may be a leakage path across the con-
tacts of R3 or the socket of V1. Or,
there may be a leakage path between
C2’s lugs. Clean these areas to remove
any traces of solder flux. If this does

not correct the problem, try replacing
V1 or C2. @»

V2 is at left, V1
R2 is at right.

Rear view of Control Center.
is behind it. Calibration pot

January, 1964
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TAPE RECORD PREAMP

By Dick Flanagan and Herb Friedman

WHAT WITH tape recorders heading for the dime-a-dozen category
these days (all right, $100 a dozen would be a little more like it),
you're probably wondering why you should take the time and trouble
to put together your own tape record preamp. The answer is easy:
because you’ll end up with a much better unit than the corner-cutting,
full-of-compromises variety contained in most of today’s tape re-
corders. Then, too, you’ll learn more about the ins and outs of mag-
netic recording than you might uncover in months of reading on the
subject. And your interest in tape likely will be sparked to the extent
that you’ll dig after information to fill in what you don’t find out.

EI’s tape record preamp sports a host of features you won'’t find in
other tape preamps costing much, much more. We've purposely made
it as versatile as possible so that it can be used with just about any
tape deck on the market. Though we set it up and tested it out with
the Knight KN-4000 tape deck (available from Allied Radio), the EI
tape record preamp can be adjusted to match most any deck. Because
of the generally superior results that three heads afford, we’d naturally
advise you to use a three-head deck, such as the Knight unit already
mentioned. But operation with two-head decks also is feasible, if you
make a few wiring changes.

Before we take up some hints on construction and adjustment, let's
review a little of the theory behind magnetic recording and see how
El’s record preamp fills the bill. Recording on tape really is a remark-
ably simple process, but you need a preamp that will do at least three
things: 1) deliver enough voltage to drive the record head at low dis-
tortion, 2) equalize the input signal to take care of the treble losses
that are inherent in any magnetic recording system, 3) supply a clean,
undistorted bias waveform at the proper level for top-quality results.

EI's tape record preamp handles all three of these jobs in first-rate
fashion and tosses in some other notable features along the way. First
of all, it provides plenty of clean signal to drive any record head, even

Electronics Illustrated
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Completed tape record preamp makes an attractive
addition to any hidi installation. Self-comtained
preamplifier tube feeds into record preamp for re-
cording or into external amplifier for playback.

those on full-track machines. And it
supplies the necessary treble pre-em-
phasis (the equalization we mentioned
earlier) in a manner that’s proven
superior to any other we've seen. Treble
boost is achieved by means of a parallel-
T network in an inverse feedback loop
around tube V2A. The circuit is low in
distortion and free from the ringing that
plagues many of the more common LC
treble-boost circuits. As for the bias
signal, a push-pull oscillator in a circuit
supplied by the Nortronics Co. pro-
vides an output that’s clean as a whistle
at a frequency—65 ke—high enough for
professional results.

But perhaps the biggest features of
the EI record preamp are those we
haven’t yet mentioned. Two high-level
inputs (jacks J1 and J2), each with its

Rear view indicates placement of blas adjustment
control R4l as well as jacks J1 through J7. For
minimum hum, tubes should be shielded. heater
leads twisted, grounds made to a single point,

January, 1964

Top view of unit shows relative placement of all
major parts. Power supply is at right side of unit,
auxiliary pentode preamplifier stage at left front,
bias oscillator at left rear, tubes V1, V2 in center.

separate level control (potentiometers
R2 and R1), allow you to mix signals on
tape to your heart’s content. A switch
(S2) selects the right amount of pre-
emphasis for recording either at 7% or
334 ips. Two potentiometers (R8 and
R18, respectively) enable you to trim
the amount of treble pre-emphasis and
the amount of drive to the record head
and thus match the characteristics of the
tape deck you're using.

Another potentiometer (R41) allows
you to adjust the bias to the exact level
needed for optimum results. And an-
other switch (S6), hooked up to a real
VU meter, provides a means to check
both the record and bias levels so you
know that everything is working just
the ‘'way it should be.

For recording from low-level inputs,

Bottom view reveals a relatively neat, uncluttered
chassis. Barely visible in top right hand cormer
are two holes for self-tapping screws which support
shield over output parallel-T network (see text).
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l BIAS/LEVEL l

TAPE/PREAMP EQUALIZATION {PLAY / RECORD'

0] ReEBL= T

O R1-C
BLK & F1
R2-A SHE % BLK
R1-C 1o _M.
s1- -
| 10

it
] s1-C .
52 'égu

Pictorial and schematic diagrams of tape record preamp differ slightly: three-head machines will not re-
quire switch S4C. as explained in text. Since parts sizes and placement will depend to some extent on
components purchased, pictorial diagram is intended only as an aid to wiring up the unit. Schematic
diagram shows high-voltage outputs from power supply as circled letters (A.B.C): these poiris must be
connected to corresponding letters in preamplifier proper. Note that preamplifier tube V3, like bias oscil-
lator V4, will function independently and therefore can be checked out separately following construction.
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PARTS LIST °
Resistors: ', watt, 10% unless
otherwise indicated; all values in

ohms
RI R2—100,000, audio-taper poten-
tiometer
R3,RS, RIBA R49—22,000
R4—750-ohm, low-noise (IRC Type
DCC or equiv.}
(IRC Type

R6—47,000, low-noise
DCC or equiv.)
R7,R9,R19,R20,R43—47 000

R8-—200,000, linear-taper potenti-
ometer

R10—270,000

Ri1,R21,R39,R50—2,200

R12—82,000 RI3,Ri4—15 000

RIS RI6—7,500, 5%,

RI7—3,300 (see text)

R18—500,000, audio-taper potenti-
ometer R25,R34—10,000

R22—sea text R26—100,000

R23,R24—20,000, 5%, R27,R37-—i-meq.

R28--2,200, low-noise (IRC Type
DCC or equiv.)

R29-—220,000, low-noise (IRC Type
DCC or equiv.)

R30—I-megq., low-noise {IRC Type

R33,R36,R46, RS, R52—470,000
R35,R42—220,000  R38,R40—100,000
R41—250,000, linear-taper potenti-
ometer
R44,R45—47-0hm R47,R48—33,000
Capacitors: Ceramic disc, 500 V¥
or higher uniess otherwise indi-
cated I
Ci—200 mf, 3 ¥ electrolytic
C2,C10—.1 mf, 600 V paper
C3—100 mf, 3 ¥ electrolytic
C4,C5—750 mmf silver mica
C6,CT—1500 mmf silver mica
C8,C9—.05 mf Cll—=.0] mf
Ci2—25 mf, 600 ¥ paper
Cl13,C14—120 mmf CI15—240 mmf
Cié—50 mf, 3 V electrolytic
CI17,Ci8—.1 mf, 400 V paper
CI19—560 mmf C20—I150 mmf
C21—1200 mmf
C22,C23,C24—220 mmf
C25,C26,C28—470 mmf
C27,C29—1,000 mmf
C30—.25 mf 75 ¥
C31A,C31B-40/40 mf, 450 V dual
electrolytic
C32A C328—40/40 mf, 450 V dual
electrolytic

MI—YU meter (Lafayette TM-I0 or
equiv.)

NLI,NL2—-Neon indicator assembly
(Lafayette MS-478 or equiv.)

$1—DPDT toggle switch

$2—SPDT toggle switch

$3—SPST toggle switch

S4—4.pole, 2-position rotary switch
{see text)

$5—i-pole, 12-position rotary switch

SRI,SR2,SR3,SR4—Silicon diode, 100
ma, 400 PIV or higher (Lafayette
SP-196 or equiv.}

Ti—Bias oscillator coil {Nortronics
T40-E or equiv.)

T2—Power transformer: primary, (i7
YAC; secondaries, 500 YCT @ 20
ma, 63V @ 1.2 Aand $3 VY @
.6 A (Stancor P-8174 or equiv.)

YI—ECCB83 or 12AXT7 tube

Y2—ECCS8I or 12AT7 tube

V3—EF86 or 2729 tube

Y4—128H7A tube

1—7"x?'x2” aluminum chassis

1—2Y/4"x13%"x2%" Minibox

Misc.—Tube sockets, tube shields,
shielded wire, hookup wire, knobs,
fine cord and plug, fuse holder,

DCC or equiv.} Fl—t amp, 3AG fuse terminal strips, grommets, soider
R3l—10-megq. R32—540,000 J1,J2,J3,J4 J5,J6,J7—Phono  jack fugs, decais, etfc.
® ®
1
R19
F5m
v28 $Rr20 -Lcio X
= T— - =03 W : 3 nségr«o
¢ 2 T FT )
c13 c1a ]
1 3 se4c .
" Ri8 11y v -
R22  C5k R2S cox
N *
R13 R14 LEVEL
C 6
1 ca cs 4!
1
5 fas] C
R +
& | ¢ BU  BRNGAS
: M
© cs
R42
” T °
‘-
R29 R30 c1o  [TAPE out 3
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Bias oscillator subassembly is made up of separate
chassis box mounted on top of main chassis. Bottom cover
has been removed from subassembly in photo at right.

such as a mike or a magnetic phono
cartridge, there’s a separate preamplifier
tube (V3) with switch-selected equali-
zation to match most anything. This
preamp is arranged in such a manner
that it can be used either for recording
or playing back—it all depends on which
input jack (J3 or J4) you use and on the
position of switch S1.

~ As for other features, there’s even a
second parallel-T network in the output
to the record head. This network per-
forms the important function of reject-
ing the bias voltage from the plate of the
driver stage (tube V2B). Of course, one
thing you can’t do with this preamp is
record stereo. But that shouldn’t worry
you—ijust build two!

Construction. Putting the EI tape rec-
ord preamp together isn't a very
difficult task if you've had previous ex-
perience wiring high-quality audio
circuits. Hum and bias pickup are two
things to avoid like the plague. How-
ever, since the bias oscillator itself is
housed in a separate Minibox on top of
the main chassis, stray bias is kept to
an absolute minimum throughout the
entire assembly.

94

All grounds for a given stage should
be made to a single point, of course, and
all input leads should be shielded.
Ground the shields at one end only, ex-
cept that from jack J4, the tape head
input, which is grounded at both ends.
Note, too, that jack J4 is insulated from
the chassis with fiber shoulder washers.

Hum and bias pickup by the heaters
can be eliminated to some extent by
twisting all heater leads. In addition,
capacitor C30, connected from the
junction of resistors R46 and R47 to
ground, bypasses most of the bias that is
picked up on the heater leads.

Another trick to prevent bias pickup
is to use a shield around the parallel-T
network associated with tube V2B.
Either scrap aluminum or a section from
a tin can may be used, but both the top
and the side must be shielded.

The jumper across the lead to jack J6,
by the way, is labelled “see text” for
good reason. You can wire it In place
and forget about the other conmnections
to switch S4C, so long as you’re using a
three-head machine (this is the way the
unit is wired on the pictorial) . But for a

[Continued on page 108]
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T'S NEVER quiet for long on the
loudspeaker front, and you’re going
to hear a lot about a new development
in the months ahead. Whether you call
it an “energizer/transducer” (as J. B.
Lansing does—see photo below) or a
“frequency-contoured speaker” (KLH’s
term for it), it’s a specially tailored com-
bination of speaker and amplifier. And
it makes a lot of sense.

The principle behind the new systermns
is easy enough to understand. You
simply match an amplifier and speaker
to each other, instead of designing both
for arbitrary “flat” response. What will
such an amplifier/speaker combination
do?

Unfortunately, it won’t do the one
thing we’d all most like to see: flatten
out those notoriously bumpy speaker
response curves (see drawing at right).
But it will help handle a problem that
the average listener doesn’t know much
about—the drop in bass response that
any speaker suffers when it's over-
damped.

Here’s the story. Since a speaker’s
voice coil moves back and forth in a
magnetic field, it naturally generates
electricity as well as sound waves. This

]. B. Lansing makes this amplifier/speaker com-
bination. Level controls are mounted on rear panel.

January, 1964

W* More speakers in complementary combos
p” What hope for 45-rpm stereo?
Ve Transistors advancing on all fronts

induced voltage opposes the incoming
signal from the amplifier, but in a way
that’s far from uniform. Reason: The
opposition is strongest at low frequen-
cies, where the coil moves over the
greatest distance and cuts the most lines
of force from the speaker’s magnet.
Up to a point, this is fine. The coil’s
movement is damped—and damped best

at the low frequencies where it is most
likely to act up. But once you ‘“criti-
cally damp” a speaker, any attempt to
get high efficiency with a stronger mag-
net makes the speaker’s bass response
drop off.

Here we have something that an am-
plifier can handle. If you supply a com-
pensating bass-boost (tailored to do the
job more precisely than the usual tone
control), you can use a proportionately
stronger magnet either to increase effi-
ciency or provide better transient re-
sponse—or both. The possibilities get
very interesting.

Yes, the built-in amplifiers in all the
new systems are transistorized. But not
for any “miracle drug” purposes. The
reason simply is that transistors get
around the biggest problem—micro-
phonics—in installing an amplifier in a
speaker cabinet. And they obviously
won’t work loose (in non-existent
sockets) as the speaker vibrates. Both
of these factors probably helped defeat
earlier amplifier/speaker combinations
that used tubes.

It’s not dangerous at this early stage
to predict that many new speaker/am-

[Continued on page 110]
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Underside of 430. Component density is high but
there are no troublesome spots. Make sure that
all leads are short. direct and properly dressed.

9

NE of the most useful multi-purpose
test instruments, the oscilloscope,
too often is missing from many test
benches. Why? Probably because many
hobbyists mistakenly feel its cost is too
high, its operation complicated and its
patterns difficult to interpret. But if you
think of a scope’s cost in terms of what
it can do, it’s not expensive. And a scope
is not much harder to operate than a
VTVM.

Here are the jobs it can do: measure
voltage and frequency; determine phase
difference of two signals; trace signals
to simplify troubleshooting radio, TV,
hi-fi, CB and ham equipment. And as a
bonus to hams and CBers, it can be used
to monitor modulation.

The newest oscilloscope on the market

is the three-inch EICO Model 430. Sell-
ing for $65.95 as a kit ($99.95 wired),
it's a cinch to operate and perfect for
both hobbyists and advanced home
workshops.

The 430’s eye catcher is its small size.
Measuring 8% inches high, 5% inches
wide and 11 inches deep, it weighs in
at only 11 pounds. The 430 is lightweight
baggage on service calls and can be
tucked away in the smallest corner of a
crowded workbench.

Though the 430 is small, EICO put
every cubic inch of it to good use. In
addition to its 3DEP1 flat-face cathode-
ray tube (around whose neck is a mu-
metal shield), there are eight tubes. And
equally important, the scope has retrace
blanking, automatic sync, a regulated
power supply and a 100: 1 compensated
vertical attenuator.

There are no jumper wires to remove
for modulation monitoring. Simply in-
sert leads in jacks at the rear, flip a
switch, and you're connected directly to
the CRT’s vertical plates. An intensity-
modulation signal can be applied con-
veniently at another rear-panel jack.

Electronics Illustrated
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There are four overlapping sweep-
frequency ranges: 10-100 cps, 100 cps-1
ke, 1-10 kc and 10-100 ke. A vernier con-
trol permits fine adjustment of the fre-
quency within each range. The sweep
range switch also applies a 60-cycle sine-
wave voltage to the horizontal amplifier
and in another position it permits you to
feed an external sweep voltage to the
horizontal amplifier.

Other front-panel controls are for
focus, intensity, vertical and horizontal
position and vertical and horizontal
gain. The astigmatism control is acces-
sible through a hole in the side of the
cabinet. A scale in front of the CRT is
ruled with 1-cm vertical and horizontal
lines.

Assembly will be easy if you've been
successful in building complicated hi-fi
kits. Although we built the 430 in about
11 hours, it could take a bit longer. EICO
provides two construction manuals; one
includes 17 pictorials and the other
covers the construction steps. Occasion-
ally we had to flip back and forth from
one pictorial to another but it was a
minor inconvenience. Also, we found
that to be on the safe side, it’'s a good
idea to check exactly where each hookup
wire is to go before cutting it, or you
may find after it has been properly
routed it won’t reach its destination.

Note the mu-metal shield on CRT's neck and astig-
matism control above transformer. Intensity mod-
ulation and vertical-plate jacks are at the rear.

In checking the 430 we found that the
sweep frequency went from 10 cps to
200 kc—twice as high as claimed.

The sensitivity of the vertical ampli-
fier (measured at 1,000 cps) was 24 rms
millivolts per centimeter, somewhat
better than claimed. The sensitivity of
the horizontal amplifier, also measured
at 1,000 cps, was 0.4 rms volt per centi-
meter—not quite up to spec.

The response of the vertical amplifier
with the compensated vertical attenu-
ator out of the circuit was flat from 5 cps
to about 100 ke. Beyond this point, the
response fell off to —4.3db at 500 kc.
With the compensated vertical attenu-
ator in the input circuit, the response
was down 4db at 500 ke. In both cases,
the figures fall short of claimed specs.
The response of the horizontal amplifier
was flat from 5 cps to about 100 ke. It
was down 1.6db at 300 ke.

Sync is very good at all levels of input
signal and the trace is bright and sharp.
Focus and intensity controls are effec-
tive only in the last third of their rota-
tion. At low-intensity levels, however,
you may lose part of the trace because
of a rather critical astigmatism-control
adjustment. The 430’s operating manual
includes a brief discussion of oscillo-
scope applications in servicing TV and
audio equipment. .@_

Triple-triode compactron, third from right, com-
bines functions of sweep generator, sync ampli-
fier. It also provides blanking voltage to CRT.

January, 1964
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TAPES |
You b
NEVER |
- TOUCH

]'_(‘)TS OF so-called new developments
end up being slightly less than new.
You might say they’re variations on a
theme, and sometimes an old one at that.
But when someone comes up with a ma-
chine that handles a stack of tapes in
the same way a changer takes care of a
pile of phonograph records . . . well,
that’s worth crowing about. And you
can expect to hear a lot of crowing in
the months ahead over the new Revere
stereo tape cartridge system.

The Revere Camera Co., the 3-M sub-
sidiary that makes the new tape ma-
chine, argues that the Revere unit “is
to tapes what the record changer is to
discs.” And they’re right: you can stack
up to 20 tape cartridges on its loading
platform, punch the play key and sit
back for a full 15 hours of music.

Now don’t get us wrong: we're not
suggesting that you’re going to want to
struggle through a solid 15 hours of
music any more than you listen to a
stack of ten 12-inch LP’s on your record
changer. But this is what the Revere
machine can do, and you’ll have to admit
it's something to get excited about.

Heart of the Revere unit is the car-
tridge, of course. And it’s here that that
much-touted word new can be used de-
servedly. Developed by CBS, the tape
cartridge is a 334" square of completely
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enclosed plastic. Inside is up to 450 feet
of magnetic tape that’s slightly more
than half as wide as the tape your pres-
ent recorder uses—0.146 inches, to be
exact.

Because the tape is so narrow, two
rather than four tracks are used for
recording. But the ultra-slow tape speed
—17% ips—allows up to 48 minutes play-
ing time per stereo recording or up to 1
hour and 36 minutes per mono record-
ing. And in spite of the unbelievably

Revere stereo tape cartridge system is a complete
stereo recorder and needs only a 117 VAC source to
operate. Cartridges are placed in left of chamber
at rear, slide to right after playing and rewind.

Electronics Illustrated
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slow tape speed, the unit’s frequency
response is claimed to be within 3db
from 40 to 15,000 cycles. Even more
phenomenal are the specifications for
wow and flutter: they’re stated to be a
low 0.3% or less.

As you already may have gathered,
the Revere machine uses tapes you
never touch. You do have to press the
play button in order to start the ma-
chine, as we've already mentioned. But
once you've done so, everything is auto-
matic from there on. The machine
threads the tape, plays it, rewinds it,
rejects the cartridge, then drops another
cartridge in place. This done, the cycle
starts all over again.

Though it’s an ultra-compact Tx14%x
14Y4 inches, the 32-1b. unit packs an 18-
watt stereo amplifier. And there are
input and output jacks for just about
everything. You can feed a mike, a tuner
or most anything else into the Revere.
Connecting external speakers or an
auxiliary stereo amplifier takes a few
seconds.

The Revere’s performance in the EI
lab was pretty much everything the
manufacturer claimed it would be. Since
the unit is at once extremely complex,
compact and fully automatic, we
couldn’t resist giving it a cold-water test
to see just how foolproof it was. Without
a single cartridge on the platform, we
pressed the play key and sat back with
cynical interest to see whether the ma-

Intricate interior of this automatic tape-cariridge
machine is revealed om lifting lid. Circular dial
at upper right inside unit is function indicator;
nameplate on front also serves as carrying handle,

January, 1964

chine would be up on the trick we were
trying to pull

It wasn’t. It began its cycle anyway,
stopping in the tape-sensing mode, and
no amount of button-pushing would
convince it that there wasn’t any tape
there to sense. A telephone call to the
Revere people put all in order again
(they advised us to lift the lid on the
machine and manually rotate the func-
tion indicator until the machine was
again in the load position).

This little failing didn’t lead us to
conclude that the machine itself was a
failure, but it does spell out something
that should have been obvious all along.
In doing with tapes what a record
changer does with discs, the Revere is
little short of phenomenal. But it also
is an incredibly intricate mechanical-
electronic complex. Its design is such
that a child could operate it, but it also
is hardly a machine to give a child to
play with.

In short, the Revere tape cartridge
system seems to be aimed at the man
who wants from tape exactly what he
now gets from his record changer. While
it can record stereophonically, we doubt
that it ever will replace today’s reel of
tape or today’s reel-to-reel tape re-
corder. But as tape’s answer to the
phonograph record, the Revere machine
comes closer than anything that has
preceded it. Cost is its only failing. Do
you happen to have $450 handy? *

Platform tilts after tape is rewound, forcing car-
tridge to right of tapecartridge chamber. Reject
lever at right center can be operated at any time,
causing tape to rewind and next cartridge to play.
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PHOTOELECTRIC

automatic volume limiter

No more overloaded public-address loudspeakers with this $4 project

By STEVEN HAHN

UBLIC-address loudspeakers can be

driven to dangerous overloads and can
suffer serious damage if you have the habit
of moving suddenly toward the mike to
shout at your audience. And acoustic feed-
back, if not quickly checked, also can send
a loudspeaker off to its happy hunting
ground.

One way of solving the problem would
be to keep your hand constantly on the
amplifier’s volume control. But a better
method is to use EI’s Photoelectric Volume
Limiter, which licks the problem automati-
cally.

The operation of the limiter is based on
the characteristic of a cadmium-sulfide
photocell whose resistance varies inversely
with the intensity of light striking its face.
The cell has a resistance of approximately
200 ohms when subjected to a light intensity
of 100 foot-candles. In total darkness resist-
ance rises to about 10 megohms.

The circuit couldn’t be simpler. The photo-
cell is connected between the input of a
public-address amplifier and ground. Di-
rectly in front of the light-sensitive surface
of the photocell is a pilot lamp connected in
series with a potentiometer and across the
amplifier’s speaker terminals. When the am-
plifier’s output exceeds a safe level, the pilot

lamp lights, lowering the resistance of the
photocell, which then shunts part of the in-
put signal to ground.

We must point out that most limiters are
non-linear devices that introduce distortion
in limiting dynamic range. Because of its
thermal characteristics, the pilot lamp in our
limiter cannot respond instantly to voltage-
level changes. That is, a short time is required
for the lamp to come on after a voltage is
applied to it. And there is a time lag between
the removal of the voltage and the total ex-
tinction of the lamp. This characteristic is
generally referred to as attack and decay
time and depends on the type of signal fed
to the lamp and the lamp’s filament construc-
tion. Attack and decay time may introduce
slight thumping sounds, so try several lamps
for best performance. Because of the distor-
tion it introduces, our limiter must be re-
garded primarily as a safety device and
should not be used with a hi-fi system.

Construction .

The limiter can be built in a smal! Mini-
box. Our model is built in a 3x4x5-inch box.
If you are short on space, it is possible to
squeeze the parts in a 3% x2Y&x1%-inch
Minibox. Parts placement is not critical, but
the input and output jacks should be kept
close together. The photocell is supported by
its own leads, which are soldered to a two-
lug terminal strip. P1 must be mounted so
its filament is in front of the cell.

To enable you to observe the limiter’s
operation when the PA system’s volume
levels are being established, drill a small hole
in the Minibox in front of the pilot-lamp’s
filament. Once the PA system’s level control
and R1 have been set, the hole and edges
of the box should be covered with opaque
electrical tape to keep all light out.

Operation
Connect the PA system’s mike to input

Electronics Illustrated
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jack J1 and connect output jack J2 to the
amplifier’s input with a shielded wire. Con-
nect a wire from the amplifier’s speaker ter-
minals to TB1 on the limiter. When St is
open, as shown in the schematic, the limiter
is out of the circuit. When Sl is closed, the
photocell and pilot lamp are switched into
the circuit.

Turn the amplifier’s volume control to a
normal setting and set R1 so P1 barely flick-
ers on volume peaks. If you want limiting
at low-volume levels but cannot achieve it
even with R1’s resistance completely out of
the circuit, use a 2-volt pilot lamp. If this

doesn’t work and the speakers are connected
to the 4-ohm output tap on the amplifier,
connect the limiter to the 8-ohm tap. Or, if
the speakers are connected to the 8-ohm tap,
connect the limiter to the 16-ohm tap. This
will provide a slightly higher voltage to the
pilot lamp.

But be careful of the setting of RI1. If
it is set so its resistance is very low, Pl
may accidentally be burned out by a sudden

high-volume power peak. If you’re pushing

the speakers to their limit, they may be de-
stroyed. So take it slow and the result should
be a successful project‘,e,

Jacks., switch. pot are at the left in author's
model. Photocell and pilot lamp are at the right.

PARTS LIST
R1—100-ohm, 4-watt wirewound poten-
tiometer
S1—DPST toggle switch
P1—Pilot lamp, 6 volt (#47) or 2 volt
(#49) (see text)
PCl-—Cadmium-sulfide photocell
(Lafayette MS-922)
J1, J2—Phono jacks
TB1—Barrier terminal strip
Misc.—Minibox, pilot-lamp socket

FROM
= SPEAKER
TERMINALS

Closing S1 puts photocell between in-
\ put and ground and connects Pl, in se-
ries with Rl, across the speaker line.

R, musl be close to Pl's filament. PCl is supported by solder-

ing its leads to terminal-strip lugs, one of which is grounded.

January, 1964 101
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15 16 1 20 21
Christmas comes only once a 2% @ 7 year...

Winter, spring, summer, fall— ELECTRONICS ILLUSTRATED keeps coming the whole year
through. And that’'s what makes it such a wonderful gift for just about everyone on
your Christmas list. Whether they’re beginners or experts, hams or CBers, hi-fi fans or
short-wave listeners, advanced experimenters or just plain electronics hobbyists, they’re
bound to enjoy ELECTRONICS ILLUSTRATED. Just fill in the card at right, drop it in
the mail and let us take it from there. We'li bili you later, and just before Christmas
we'll send a handsome gift announcement in your name to every person on -your fist.

&%‘ﬁf‘mﬁmﬁfém* MERRY CHRISTMAS!

‘& Special Christmas Gift Rates ;g

& First 1-yeargift. ... .. ....... ... $2.00 ‘! ElE‘ I RON IG
'»E Each add'l 1-yeargift. .......... $1.50 ag

3\ Seecial 2-year gift............. $3.00 ¥ ILLUSTRATED
.& In U. 5., possessions & Conado Eg Fawcett Building

e S5 ng’ Greenwich, Conn. 06830
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Those Transistor Amplifier Curves

IN the November EI we reported on
four transistor amplifier kits. The
curves for the Lafayette KT-900 and
Realistic 208 were interchanged inad-
vertently. All other information about
the amplifiers was in proper order.
Here are the curves in correct position.

Lafayette KT-900

The distortion curves for both channels driving
8-ohm loads. Note that IM distortion is high at
low power levels but drops as power increases.

..

N\

DISTORTION
8-0HM LOADS
BOTH CHANNELS

NYERIODULADN\\

~

PER CENT DISTORTION

10
POWER-WATTS

N
THO
™o z0ke /1 fioooces
u%
=/
THO 5;&5
] 5 20 30 4050 100

'8 Curves show frequency
+8 — —y -
0 SRR RESTONSE - JOWATTS 8- OHS BOTH CHANELS e and power response at
9 5- and 30-watt power
TREBLE BOOST levels. Bass and treble
‘& = boost and cut are rather
3' bt BASS BOOST — fast. 3db-down point of
g 4 el N rumble filter is between
o ] BWATTS BOTH_CHANNELS 150 cps and 200 cps,
s depending on position
5 - i~y
10 WIMAW%y T T S seRaTon, ALTeR Wam | of volume control. 15db
g2 A " N 7 N of bass cut between
- [ 20 30 100 1000 18000 20K S&m 100K 35 and 46 cps depends
RECENCY LS also on volume control.
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b FREOJENCY WESPORSE -20WATIS | 3-004s B0ty Crawig
0 [ —
s =
2l N
Rt /' TREBLE B0OST
@ 418
§ +10 CONTOUR ————ml BASS B00ST d
s —
& 45 —— SWATTS BOTH CHANNELS
i RUMBLE FILTER_ = |
il TREBLE CUT SCRATCH FILTER
& 7 100 1000 10000 20K 30K 00K
FREQUENCY—CPS
Curves show power and frequency 6
response at S-watt and 20-watt power =
levels. Bass and treble controls are F 15KC
lossertype. Rumble oand scratch = DISTORTION
A -OHM _LOADS
filters are R.C type. I,oudness. con- = S
trol provides bass boost {maximum = 4
of 15db). Frequency response at 20 e /
watts i3 down 5db at about 30 kc. € 5  —
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Distortion of both channels. THD = Lot
is quite high at all power levels, 'l —
ranging from 2.6 per cent at 1 watt | 10 20 3035 50 100
to 6 per cent at the 15-watt level. OVERSEATTS
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Continued from page 63

plug noise dropped when he flicked on
the directional signals.

The peculiar tie-in between lights and
spark-plug interference is readily ex-
plained—and cured. Long wires run-
ning from light switches often pick up
strong RF interference generated by
plugs. Acting as antennas, the leads
radiate energy far beyond the vicinity
of plug and distributor wires. When
lights are turned on, these leads become
shorted for RF and the antenna effect
virtually disappears. The remedy: use
capacitors to bypass RF to ground.

With the motor and receiver on, touch
the terminals of a 0.5 mf capacitor be-
tween ground and various light-switch
terminals. Install the capacitor where
the noise is lowest. —§-

Continued from page 34

reading if the antenna system is good.

To use the SWR meter for determin-
ing antenna length or for antenna ad-
justment, you'll need a field-strength
meter. The technique is to peak the
transmitter’s final while watching the
field-strength meter. Then adjust the
antenna’s length for lowest SWR and
retune the transceiver if necessary. The
interaction between the two readings
will be reduced as the antenna is
matched to the transmission line. Re-
move the SWR meter before going on
the air. -§-

The Mickey-Mike

Continued from page 53

mmf) of another capacitor.

Connect the capacitor whose value
you know to the clips, close C2’s plates
and adjust R2 to the point where NL1
just comes on. Then back off R2 so NL1
goes off. Remove the capacitor and con-
nect the unknown-value capacitor. Turn
C2 until NL1 comes on. Add the value
on the dial to the known capacitor value.
The sum is the unknown capacitance. +

104

Continued from page 32

stop the machine in one of its high-
speed modes and look for signs of tape-
snarl or breakage.

Assuming you are after full-blown
fidelity, there’s no question that current
tape decks remain a good bit better than
complete (or semi-complete) recorders.
The makers of complete machines know
that the overall sound quality of their
recorders will be limited by their built-
in amplifiers and speakers. Therefore,
they often justifiably are tempted to
make compromises that won’t show—
unless a recorder is connected to an ex-
ternal hi-fi rig.

The compromise in sound quality in-
volved in most complete recorders
doesn’t make fools or philistines out of
those who buy them. But if a complete
machine appeals to you, it’s worthwhile
to ask yourself whether you ever may
want to incorporate it in a hi-fi system.
If the answer is yes, think twice before
proceeding. When it’s connected to a
hi-fi rig, all the minor compromises in a
recorder suddenly may become very ap-
parent. For example, the hum and hiss
from a complete recorder may be in-
tolerable in a hi-fi setup.

Once you have managed to narrow
down your choice of recorders to a par-
ticular price range, the machines you
focus on will start to look very much
alike—instead of seeming bewilderingly
different from each other. That’s the
point at which to hunt unashamedly for
the most for your money. After all, some
of the features that can mean the most
to you at home may well be hidden in
a showroom.

With all the above tactics, the main
thing is to ask yourself in advance what
you want in a recorder. Not only are
there more recorders on the market
than ever before, but they are more
tailored to the specific needs of specific
buyers. If you do your preliminary
homework—and do your shopping in a
store where you can see a representa-
tive range of machines—you won’t have
to be an engineer to find the recorder
you want and need.—John Milder -§

Electronics Illustrated
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NEW LOOK...

NEW SOUND...
NEW VALUE...

NEW HEATHKIT
SPEAKER

LINE |

Need A High-Efficiency, High Fidelity Speaker
For A Particular Music System Joh?
... You'll Find It In Heath’s Exclusive New Line!

Whether you want an advanced-engineered, professional-performing speaker for
your customn music system, or need to replace a radio or TV speaker, you'll find
st in this exciting new Heathkit line. Specially designed to meet Heath’s exacting
specifications, each speaker has been carefully crafted to perform a particular job.
And regardless of which speaker you choose, each has a ceramic annular ring
magnet for high efficiency and superior performance, plus polarized speaker
terminals for proper phasing. All speakers except the least expensive in each size,
have rugged, diecast metal frames for life-long, trouble-free performance. In
addition, each speaker is handsomely styled in a richly warm two-tone cinnamon
and light tan motif, and carries a full one-year guarantee. Prices range from $4.95
to $49.95 . . . truly superb performance at unmatched savings! Send for your
free Heathkit Catalog now, and select the proper Heathkit speaker to fulfill
your needs!

NEW! FREE
1984 HEATHKIT CATALOG
iatg the latest new products in Heath-
s

wonderful line. Qver 250

49 i

8" Dusi-Cone 87 2-Way To-
8" Space-Saver Speaker, axial Speaker
Speaker, $4.95 39.85 $14.95

127 2-Way High
Compliance
Speaker, $49.95

127 3-Way High
Compliance
Speaker, $39.95

12* 3-Way Co-
axial Speaker,
$29.95

3 s )

8enton Harbor 39, Michigan 49023
Please send Free copy of new 1964 catalog.

HEATH COMPANY

®

12 Hi-Fi
Speaker,
39.95

040 b

12° 2-Way Co-
axial Speakes,
$19.95

~ do-it-yoursalf kits for sterso/hi Name
4 marine, TV, #lectronic organ, am,
teur radio, testinstruments, educa-
tional, home and hobby that will Address —
save you up to 50%. Send for your
free copy today! o

State Zip Code

JTanuary, 1964
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. DeLuxe Your Heath Sixer

Continued from page 75

tool left in position permanently. Since
the slug of oscillator coil L201 can be
adjusted for a broad range, tune it to a
spot which covers the crystals you plan
to use the most and touch-up only the
final tuning when you change crystals.
® Universal Fusing. The Sixer re-
quires an 8-amp fuse for mobile opera-
tion but only a 1.5-amp fuse for AC-line
operation. If you use the Sixer both
fixed and mobile, you may forget to in-
stall an 8-amp fuse. Or, you may leave
the 8-amp fuse in all the time reducing
the protection when operating fixed. Tc
simplify this problem, install a fuse-plug
on the AC line cord with 1.5-amp fuses.
Leave an 8-amp fuse in the Sixer all the
time.

* Headphone Jack. If you would like
to use headphones or a remote speaker
add a phone jack on the front panel. The
speaker will always be on if you follow
Fig. 6. The phone will disable the
speaker if you follow Fig. 7.-§-

Antenna Analyzer

Continued from page 49

Sometimes (as with mobile whips)
you do not know what the antenna’s
resonant impedance should be. To de-
termine it, connect the antenna to the
Analyzer with a half-wavelength sec-
tion, and set the generator to your
operating frequency. Adjust the antenna
as you turn R2 back and forth (at this
time you are not interested in exact
impedance) until you obtain a null at
some setting of R2. The antenna is pre-
cisely tuned at the null. R2 indicates the
antenna’s radiation resistance. Knowing
this you can use the tables in the ARRL
Antenna Book to determine the length
of transmission line needed for a
matched antenna system. Remember,
it’s only when the antenna system is
matched and tuned for resonance that
all transmitter power is coupled to the
antenna. Don’t forget that the Ana-
lyzer must always be connected directly
(or through a half-wavelength line) to
the device under test.-§-
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The Stereo 120

Continued from page 59

sary to determine the polarity of the
test leads of your VOM or VIVM.

The following simple test will quickly
indicate the lead polarity: 1) Select a
2N2148 power transistor and position it
with the pins facing you (note that the
pins are off center) and above the hori-
zontal center line of the transistor. In
this position the left pin is the base and
the right pin is the emitter. 2) Connect
the negative test lead of the VOM or
VTVM to the metal case (collector) of
the transistor and the positive test lead
to the base pin. Switch the ohmmeter to
the Rx10 or Rx100 scale. Note the re-
sistance. 3) Reverse the test leads, con-
necting the negative one to the base pin
and the positive test lead to the case.
Note the reading. 4) If you obtained a
much lower resistance with the posttive
test lead connected to the base pin, con-
sider this test lead negative. 5) If you
obtained a much lower resistance read-
ing with the negative test lead connected
to the base pin, the ohmmeter test leads’
polarity is correct.

Connect the negative test lead to the
chassis and connect the positive test lead
to the points specified below. A varia-
tion greater than 20% from the values
given indicates a wiring error or defec-
tive output transistor.

Resistance to ground {ohms)
Transistor Emitter Base Collector
Q5 410 500 260
Qb 210 160 150
Q7 380 460 290
Q8 670 670 380

If all resistances are correct, connect
the leads to and from the preamps,
power switch, and pilot light to the cir-
cuit boards and base mounted com-
ponents. Carefully install the cover.

The output impedance of the Stereo
120 is 8 ohms. If your speakers’ im-
pedance is 4 ohms, install a 4-ohm, 20
watt resistor in series with one of the
speaker leads. Sixteen-ohm speakers
can be connected directly to the output
terminals. &~

Electronics Illustrated
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says

you can’t
afford

an organ

/" Christmas?

This New Feature-Packed 1964 Model Of the Heathkit
2-Keyboard ““Transistor' Organ Costs Just $349.95...

And You Can Build it!

What a delightful surprise on Christmas morning! And there's endless

hours of fun, relaxation, education and achievement satisfaction ahead

for the whole family with Heathkit's 1964 version of the famous Thomas
Organ. You’ll be saving big money too, by easily building it yourself! No
experience necessary! And you’re assured long, faithfut performance with the
full 5-year warranty on tone generators. Can’t play a note? Learn quickly and
easily with a complete 48-lesson self-teacher course on 4 LP records (GDA-
232-2) that’s valued at $50 . . . it’s yours for only $19.95! Like to hear it per-
form? Send 50c to the address below, and ask for demonstration record
GDA-232-5. Plan now to give your family the exciting dimension of live music
with the 1964 Heathkit Electronic Organ this Christmas'
Kit GD-232R, Organ, 160 Ibs., no money dn., $23mo... ... .. ... . ... .. .$349.95
GDA-232-1, Matching walnut bench, 16 fbs., no money dn., $5 mo.. ... .. $24.95
Attention Heathkit Organ Owners! Add Variable Repeat Percussion to your
Heathkit Organ with the easy-to-install kit.

GDA-232.4, 1 |b.. PO only $9.95

COMPARE THESE
FEATURES WITH UNITS
COSTING TWICE
AS MUCH!

* 10 True Organ Voices; Trombone,
Reed, Fiute, Oboe, Cornet, Violin,
Saxophone, Horn, Viola, Diapason
® New ! Variable Repeat Percussion;
produces etfects of banjo, marimba,
mandoiin, balalaika, etc, * WVariable
Bass Pedat Voiume Controt * Manual
Bafance Controf; adjusts volume of
keyboards in any degree for solo work
* Variable Vibrato * Standard Ex-
pression Pedal; adjusts volume from
soft to full * 13-Note Heel & Toe Bass
Pedals * Two Over-Hanging Key-
boards; each with 37 notes, range C thru
C ¢ Beautiful Walnut Cabinet; modern
styling, hand-rubbed, hand-crafted ® 20-
Watt Peak-Power Amplifier& Speak-
er * Compact Size; 34%" H x 39%"” W
X 214" O * Teansistorized; for longer
iife, better.tone, trouble-free operation.

[E=raTmxIT)
—— e e be Layatrem ———— e,

__State

f
I ; EANTszl;ﬂéz - Heath Company, Benton Harbor 39, Michigan 49023 l
I 5"9“‘:? the’"!(atest ﬁ:;dtco!? o 3 Enclosed Is $348.95, plus postage, please send my Heathkit Electronic Organ; ]
Heathiit's exciting line. Over 250 model no. GD-232R.
I do-it-yourself electronic Rits in all O Enclosed s $24.95, plus postage, please send matching walnut bench, !
- . . by far the worid's largest line model no. GDA-232-1.
l Thele¥s something for every in- 3 Please send my free copy of the new 1964 catalog. l
terest . . . stereo/hi-fi . . . matrine
I - - amateur radio . . . test and lab Name '
z !ele;ision,. . hom: - ..and
obby. end for your free copy l
I today, a.nd learn how you can save Addres s
0%, >
I up to 50 City _ Zone, !
DR — —— B —

January, 1964
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Tape Record Preamp

Continued from page 94

two-head machine, you'll have to re-
move the jumper and wire the wiper on
switch S4C to jack J4.

Setting Up. Once you’ve given the
unit a preliminary checkout and put all
in order, the next step is hooking it up to
your tape deck and setting the bias level.

Begin by connecting a volume indica-
tor (any type will do) to the output of
the playback channel (jack J5). Con-
nect the erase head to jack J7, the record
head to jack J6 and the playback head
to jack J4. With master gain control R18
full on, switch S1 set to tape and switch
S4 set to record, feed a 1,000-cycle sine-
wave signal into jack J1 or J2, and moni-
tor what’s being put on the tape. (With
a two-head machine, you’ll have to
switch from record to play as well as
rewind the tape in order to find out
what’s already been recorded.)

Starting with the bias control (R41)
fully counterclockwise, slowly advance
R41 clockwise. As you increase the set-
ting (and the bias), you’ll notice that
the output will increase, even though
the input level remains constant. At
some setting of R41, the output will
peak, and increasing the bias beyond
this point will result in a decrease in
output. A recommended setting for R41
is that position which drops the output
16db after the peak has been reached.

Once you've established the correct
bias level, throw switch S6 to the bias
position and note the reading on meter
M1 (since we're after only a relative in-
dication, don’t concern yourself about
the fact that we're reading bias on a VU
scale).

In time, as the tubes age, the bias will
fall, usually impairing performance.
However, since you know the relative
bias reading, all you have to do is adjust
R41 for the noted VU reading to restore
the correct bias level.

The proper value for resistor R22 (the
one in series with the VU meter) can be
determined after you have completed
the above adjustments. Simply use a
trial-and-error approach until you hit
upon a value for this resistor which will

108

cause the VU meter to indicate 0 on
peaks of program material. If your rec-
ord head requires very little drive, you
may have to add a resistor in series with
the lead going to the record head (jack
J6) in order for the VU meter to func-
tion properly. A 47,000-ohm resistor
was sufficient. for the Knight tape deck.

Master gain control R18 can be ad-
justed at the same time to compensate
for differing resistor values. For ex-
ample, backing off the control slightly
will bring a too-high meter reading
down to the desired 0 VU level. For
optimum adjustment, though, resistor
R18 should be set for maximum output
at minimum distortion from the tape
before you select a value for resistor
R22.

In any event, don’t use a sine-wave
tone for the preceding adjustments,
since M1’s internal damping will allow a
higher signal level on program material
and everything will come out distorted.

One other adjustment remains to be
made before you can sit back and enjoy
the fruits of your labors. The value of
resistor R17 (the one across the
parallel-T network in the treble-boost
circuit) must be determined for the par-
ticular tape head you’re using. Having
hocked up a 10,000-ohm potentiometer
in place of this resistor, slowly reduce
its setting until you achieve maximum
output at 14,000 cycles.

Taking care not to disturb the setting
of the pot, remove it from the circuit,
measure its resistance, and connect the
closest value Y.-watt resistor in its place.
A signal generator is recommended for
making this adjustment, but make cer-
tain you don’t overload the amplifier.

If you don’t own or can’t borrow a
signal generator, simply adjust the pot
for maximum brilliance on program ma-
terial. In any case, final smoothing of
the high-frequency response is accom-
plished with R8, the resistor feeding the
treble-boost stage (tube V2A).

Position 3 on switch S5, incidentally,
is for taping 78’s. But you may choose to
use this position for some other purpose
—if so, simply replace capacitor C21 and
resistor R33 with whatever network
meets the needs you have in mind.

Good taping! *

Electronics IHustrated
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INTRODUCING THE
FIRST IN A NEW
SERIES OF
DELUXE HEATHKIT
AMATEUR RADIO

GEAR

A%

CHECK THESE FEATURES!

® Professional styling & features at 60% savings! e Complete
coverage of 80 through 10 meter amateur bands with all crystals
furnished, plus provision for VHF converters e Prebuiit, calibrated
linear master oscillator (LMO) e 25 KC per tuning knob revolution
offers bandspread equal to 10 feet per megacycle e Built-in
crystal calibrator @ 2.1 KC crystal bandpass filter e Stability
of 100 CPS after initial warmup e Wiring harness & two heavy-
duty circult boards for easy assembly

CHECK THESE SPECIFICATIONS!

Frequency range (megacycles): 3.5 to 4.0, 7.0 to 7.5, 14.0 to 14.5, 21.0to
21.5, 28.0 to 28.5. 28.5 to 29.0. 29.0 to 29.5. 20.5 to 30. Intermediate tre-
Quency: 3.3956 megacycles. Frequency stability: 100 cps after warmup.
Visual dlal accuracy: Within 200 cps on all bands. Electrical dial ac-
curacy: Within 400 cps on all bands. Backiash: No more than 50 cps.
Sensitlvity: Less than 1 microvolt for 15 db signal plus noise-to-noise
ratio for SSB operation, Modes ot operation: Switch selected: LSB, USB,
CW, AM. Selectivity: SSB: 2.1 k¢ at 6 db down, 5.0 kc at 60 db down
(ceystal fitter supplied). AM: 3.75 kc at 8 db down, 10 ke at 60 db down (crys-
tal filter available as accessory). CW: 400 cps at 6 db down, 2,5 kc at 60 db
down (crystal filter available as accessory). Spurious response: Image
and IF rejection better than 50 db. Internal spurious signals’ below equiva-
lent antenna input of 1 microvoit. Audio response: S$B: 350 to 2450 cps
nominal at 6 db. AM: 200 {o 3500 cps nominal at 8 db. CW: BOO to 1200 cps
nominal at 6 db. Antenna input impedance: 50 ohms nominal. Muting:
Open external ground at Mute socket. Crystal calibrator: 100 ke crystal,
+.006%. Front panel controis: Main tuning dial; function switch; mode
switch; AGC switch; band switch: AF gain control; RF gain control; pre-
selector; phone jack. Rear apron connections: Accessory power plug;
HF antenna: VHF #1 antenna: VHF 2 antenna; mute: spare; anti-trip; 500

FREE CATALOG

Send for your free copy
today! Fully describes
over 250 exciting Meath-
Kkits at savings of 50% or

more! Choose from the $8-300.
world’s largest selection NAME_
of quality ham gear
*‘Mobite’ . “Fixed"” ADDRESS.
and Accessories.

CITY.

January, 1964

i ~' _ sss?rcnkm—$26495 _' i

HEATH COMPANY Benton Harbor 39, Mich, 49023

[J Please send FREE 1964 catalog
0 Enclosed is $264.95, plus postage. Please send model

ohm; B ohm speaker; line cord socket; heterodyne oscillator output; LMO
output; BFO output: VHF converter switch. Tube compiement: (1) 6826
RF amptifier; (1) 6AU6 Heterodyne mixer; (1) 6AB4 Heterodyne osclilalor:
(1) 6AUS LM osc.: (1) BAUS LMO mixer: (2) 8BA6 IF amplifier; (1) 6AUS
Crystal calibrator: (1) 6HFB 1st audio, audio output; (1) 6AS11 Product de-
tector, BFO, BFO, amplifier, Power supply: Transformer operated with
silicon diode rectifiers. Power requirements: 120 volts AC, 50/60 cos,
50 walts. Dimensions: 14" W x 6%° H x 13%" D.

The SB-300 SSB Receiver is the first in an exciting new series of
Heathkit SSB amateur gear designed to bring you the finest in
communications facilities at great savings. Its professional styling,
quality and features offer performance never before found in
kit equipment.

Features include a crystal-controlted front-end for same rate
tuning on all bands; prebuilt, Linear Master Oscillator {LMO) for
linear tuning with 1 kc dial calibrations ; built-in crystal calibrator;
hermetically-sealed 2.1 ke crystal bandpass filter; smooth, non-
backlash vernier dial drive mechanism; optional AM & CW filters:
high frequency 1. F.; AGC control; provision for transceive opera-
tion with matching transmitter available soon.

Kit SB-300...17 Ibs....no money dn., $25 mo. ... $264.95
SBA-300-1 CW Crystal Filter (400 cps)...11b. $ 19.95
SBA-300-2 AM Crystal Filter (3.75 ke)...1 (b, $ 19,95

WATCH FOR ANNOUNCEMENT OF OTHER MODELS
IN THIS DELUXE HEATHKIT HAM SERIES!

| HEATEHIIT
by Dayaiierr,

ZONE___STATE -

(T IS A .
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Hi-Fi Today

Continved from page 95

plifier combinations will hit the market.
The idea has so much in its favor that it
can’t miss, particularly for producing
good low-priced speakers. (I've already
spoken to one designer who has a low-
priced combination almcst ready to go.)

Speaking of transistors, these little
fellows keep invading audio circuits in
conquering hordes. Everyone seems to
have transistorized equipment either on
the market or in the last stages of plan-
ning. But in case you haven’t noticed,
no one is plugging for miniaturization of
components for the moment. The big
heat-sinks that currently are needed to
protect transistors don’t make for pea-
nut-sized amplifiers.

Don’t blame your favorite manufac-
turer for not using those “self-cooling”
transistors that make heat-sinks un-
necessary. If he did, it might bring about
some interesting advertisements: “Now
you can buy a 5-watt transistor amplifier
for only $8,000 in factory-wired form.”
I’d rather see those big heat sinks, and
I rather expect I will—at least for the
next few years.

It’s noteworthy that Acoustic Re-
search now offers its excellent turn-
table in a two-speed version. But the
addition of the 45-rpm speed isn’t for
the sake of Elvis and Fabian fans. In-
stead it’s an implied compliment to the
new 45-rpm LP. Whatever happens to
the two companies (Connoisseur So-
ciety and Quarante-Cing) that are plug-
ging the 45 speed for LP’s, I hope it is
picked up by bigger labels.

As far as I’m concerned, the 45-LP’s
in my collection (and one 33 that was
cut directly without the use of tape) are
the best-sounding records I've ever
heard. And since the 45’s play as long as
most 33’s, I can’t see any reason (except
inertia) for other companies not experi-
menting with the higher speed. Manu-
facturers may prefer uniformity of
product (remember how long it was be-
fore the first American compact cars ap-
peared?), but I have a hunch that
diversity is more appealing to the buy-
ers in the crowd. —§-

110

Automatic CQ Sender

Continued from page 78

ing tape. If there are rough edges be-
tween the dits and dahs, smooth them
with steel wool.

When mounting the wheel on the
panel-bearing assembly, note that the
wheel merely slips over the shaft. It
is held in place by a compression spring
which presses down on a large washer
over the wheel (the spring also provides
the keying-circuit ground return). A
shaft coupler above the spring adjusts
its tension. The pickup and equalizer
wires, made from the springy wire is
used in model airplanes, also keeps the
code wheel under proper tension, hori-
zontal and pressed firmly against the
motor’s rubber drive wheel.

The pickup wire, which is connected
to a binding post insulating it from the
metal case, makes electrical contact
with the dit and dah strips on the rim
of the code wheel.

Adjustment and Operation. Before
making preliminary adjustments, tape
the exposed terminals that carry AC
power. Move the motor assembly so
the rubber wheel is close to the center
of the wheel (the highest speed set-
ting). Since the motor’s torque is
lowest in this location, it’s best for all
adjustments. Be sure that the front-
panel screws are vertical when tight-
ened so the entire surface of the edge
of the rubber wheel touches the code
wheel. Slide the coupler down until the
compression spring presses the code
wheel firmly against the rubber wheel.
Bend the pickup and equalizer wires to
make the code wheel horizontal.

The Sender is designed to work with
typical cathode-keyed ham transmit-
ters. We use it with a 60-watt rig, but
100- watt RF amplifiers should not raise
problems. If used with very-high
power transmitters, excessive sparking
at the code wheel may shorten contact
life. If the foil contacts on the code
wheel become pitted, move the pickup
wire sideways a fraction of an inch to
a better surface on the wheel. If the
problem persists use the Sender to op-
erate a keying relay. §

Electronics Illustrated
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another example of Heathkit pioneering

first all-fransisfor
stereo receiver kit!

6000066

X B2 AT 3L FC X T

New! Cool-Operating Heathkit Receiver Combines
All-Mode Tuner & 40-Watt Amplifier Into One Com-
pact Walnut Cabinet . . . Only $195.00

1. Tuning meter 2. Individual AM and FM tuning
3. Input level controls 4. Level palance control
§. Local-distance switch 6. Speaker phase switch
7. Transformer operated power supply 8. AM rod
antenna 9. Stereo indicator light 10. Preassembled
FM “front-end” 11. Hinged lower front panel {con-
ceals secondary controls) 12. Regulated and elec-
tronic filtered power supply 13. llluminated slide-rule
dial ® 43 transistor, 16 diode circuitry ® Dimen-
sions: 177 L x 53" H x 1434” D

FREE 1964

HEATHKIT CATALOG

See the fatest products in
Heathkit's wide, wonderful line.
Over 250 do-it-yourself kits for

e e —

Two 20-watt power amplifiers...two separate pre-
amplifiers . . . plus wide-band AM, FM and FM
Stereo...all beautifully housed in ome compact,
“low-silhouette” walnut cabinet. Add to this, cooler,
faster operation with no fading, no faltering, just
clean, pure, unmodified sound, and you have the
exciting new Heathkit Stereo Receiver. The first
all-transistor receiver in kit form! And it’s so easy
to own...just $195.00!

Advanced features in addition to those shown at
the left include: automatic switching to stereo; in-
puts for magnetic phono and two other sources;
filtered tape recorder outputs; high-gain RF stages,
squelch control; AFC; effortless flywheel tuning;
external antenna terminals; and preassembled FM
“front-end” and 3-stage AM-FM LF. strip. Just
add two speakers and a phonograph or tape re-
corder, and you have a complete music system.
“Transistor sound;’ designer styling, advanced fea-
tures, plus big savings...more than enough good
reasons to move up to the “better listening” of the
New Heathkit Stereo Receiver this Christmas!

Kit AR-13, 30 Ibs.,, no money down, $19 mo....$195.00

=

HEATHXXIT| I
by Daystiswe I

HEATH COMPANY - Benton Harbor 10, Michigan 49023 ‘

|

marine, TV, elec-
tronic organ, amateur radio, test Name____
instruments, educational and
home and hobby items that wilt Address.
save vou up to 50%. Send for
your free copy today! .
City.

State

[ Enclosed is $195.00 plus postage,
please send Kit AR-13 Stereo Receiver.
L Receiver,

|

| 2

I 5 stereo/hi-fi,
|

|

I

January, 1964

[J Please send complete detail and spec-
ification sheet on the AR-13 Stereo

[0 Please send Free copy of 1964

!
Zip No I
Heathkit Catalog. '
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nfe QUIZ
ﬁf«{@ CAME
UMPIRE

UIZZES and other audience partici-
Q pation games frequently require a
judgment as to who responds first
with the answer. Since the job of um-
pire is usually a thankless one, here is
an inexpensive little electronic circuit
that will do the job for you. As soon
as the first bulb is switched on, no other
bulb can light.

As can be seen from the schematic,
the only components required are a
500,000-ohm half-watt potentiometer
(any taper), a 33,000-ohm resistor and
as many SPST switches and neon lamps
as there are contestants.

The circuit works this way: when
any one of the switches is closed, voltage
is applied to the series-connected neon
lamp which lights. The current flowing
through this lamp causes a voltage drop
across the resistors so that the voltage
now available to the other lamps is be-
low their firing point. Since neon lamps
will stay lit at a lower voltage than is
initially required to fire them, the bulb
first fired stays on.

Adjust the pot so that the first switch
to be closed fires its bulb, but none of
the other lamps will ignite when their

17V AC

ALL NEON LAMPS NE2 TYPE

switches are closed. Larger neon lamps
may be used for a more spectacular dis-
play and the 33K resistor omitted. —§-

112

Sheet Recorder

Continued from page 50

The unit’s signal-to-noise ratio of
about 35db puts it in'a class with the old
78-rpm record, but 35db is more than
adequate for voice work. So, too, is its
150- to 5,000-cycle frequency range. Re-
sults on voice were just about what we:
expected—wholly satisfactory, and bet-
ter than most dictating machines.

On the negative side of the ledger, the
Toshiba-Canon has some serious short-
comings that most users of dictating
machines wouldn’t want to put up with.
Total recording time per sheet is about
51% minutes—long enough for a Gettys-
burg address or two, but far too brief for
Paul Revere’s night-time ride. Worse
yet, there’s no way to play back a given
section of a sheet. Unlike a phono arm,
which you can pick up and position, the
head on the sheet recorder goes smack
back to the beginning every time you
recycle.

Still another strike against the ma-
chine is the fact that it has no provision
for erasing, though its weight would
suggest it incorporated well nigh every
function under the sun. While Toshiba-
Canon will supply an erasing machine
for some $70, you could pick up a bulk
eraser for perhaps $10 which also would
do the trick. But either approach seems
like a lot of trouble te go through just
to erase a sheet.

Perhaps the strongest points in the
unit’s favor relate to the sheets them-
selves. Because the sheets are flat,
copies can be stamped out as quickly
and easily as doors for a Ford Falcon.
And unlike standard recording tape, the
uncoated side of the sheet is there for
whatever use you want to make of it.

For example, a schematic or a parts
list can be penciled on the sheet nicely
as you please. And since this is the top
side of the sheet, a friend in Tacoma or
Timbuktu could look at your schematic
while he listened to the accompanying
comments you had recorded on the
other side.

The machine, which is interesting
mainly as a way-out gadget, is not being
exported to this country at present. —§-

Electronics Illustrated
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UBNRNIENNUSE
Fi

® No, of Elements — 3
® Antenna Weight — 12,5 lbs.
® Boom Length — 12 f1.
® Impedonce Point — 52 ohms
® Max. Element Length — 18°' 8%""

®Vertical Wind Loaod — 45 lbs,
® Horizontal Wind Lood - 35 lbs.
@®Rodiation — Uni-directianal
® Type Motching -~ Gomma
@ Front-to-boek — 20 db.
® Forword Goin — 8 db.
List Price $46.68

A-311-S | e

»

" List Price
$73.35

AS11-S
® No. Elements — 5

® Antenna Weight — 16.5 ibs.

® Boom Length — 24 fr.

©® Max Element Length — 18" 8%

® Front-to-back — 20 db.

® Vertical Wind Load — 112 Ibs.

® Horizontal Wind Load — 62 Ibs.

® Forward Gain —~ 9.5 db.

® Type Matching — Gamma

@ Impedance Point — 52 chms
@ Rodiotion — Uni-directional
If you are

CB’er,
the smartest move

would be
to CHECK MOSLEY'S

SCOTCH-MASTER

line of antennas.

(wRrITE )

4610 N. LINDBERGH BLVD., BRIDGETON, MO. 6344

ra
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ElVs 1963 Index

C—Construction Project
F—Feature Article

TP—Theory & Practice Article
Name following title is author.
Page number follows the date.

Accessories, Ten Most Use-
ful Ham

Antenna Facts, Ham

Antenna, 3-Band Mainmast

Antenna Tuner, 250-Watt

Antennas, Invisible

ARRL: The League that
Maxim Built

Code, The

Command Control Center
(for Surplus Receivers)

Com-Yox, The (Voice-Op-
erated Reloy)

Crystal Calibrator, A Mod-
ulated

Filter, Key-Click

GDO, Using a (Grid-Dip
Osciliator)

Ham at 10 Fathoms

Ham Station, Build a 2-
Band

Headphones, Peaking for
CwW

Historical: When Paw Was

a Boy

Keyer, Build Your Own
Etectronic

Keying Monitor, CW

Library, A Ham's

Radio Teletype Hams, The
(RTTY)

RF Leak, Stop That

RF Output Meter, Add-On

Sideswiper for El's Elec-
tronic Keyer

Single Sideband: What You
Should Know About SS8

TY, Hams on

Test, The

Theory, The

Why Be a Ham?

Wonderful World of Ama-
teur Radio

(F;
Friedman (TP
Noll C
Mann C
Bacon (TP
R. Hertzberg (F)

(TP}
Stephens (C)
Friedman (C)
Cenan C})
Rosa C)
Cenan (TP)
R. Hertzberg (F)
Kolbe (C)
R. Turner (C)

(F)
Friedman C)
Friedman C)
Buckwalter (F)
Kretzman (F)
Rosa [C
Cogan C
Wainwright (C)
Smith (TP)
Buckwalter (F

TP

TP
Huntoon (F

{F)

Sept. ...
Sept. ...
Sept. ...
Sept.

Jan.

Sept.
Sept. ...

Sept. ..

Nov.

Sept.

July

Sept. ...

Jan.

Sept. ...

May

Nov.

Sept.

Jan

Sep}.
Sept. ...
Sept. ..
Sept.
Sept. ...

Sept. ...

Nov.

Sept. ...
Sept.
Sept.

Sept. ...

.48
.95

Antenna Master
TY/EM

Cartridges, Let's Look at

Filter, FM Interference

FM Stereo Finder

45 LPs, Those

Hi-Fi Set, Ed Blount's $200,-
000

Mini-Amp

Mini-Fi, The

Portable, Super (Broadcast
8and)

Stereo Balancer

Strobe Bars For Your Turn-
table

Transistor Amplifiers,
What's Wrong With

Transistor Portables, Acous-
tic Cabinet for

System,

114

Cantor (F)
Fantel {TP)
Herman {C)
Blechman {C)
Milder (F}

(F)
Sheldon (C)
D. Gordon (C)
Kolbe (C)
Glenn (C)
Hern {C}
Kolbe (TP)
Stella {C)

May
July
July
Jan.

July
Nov.

July

Jaw.

....20
...86

.58
..lo8

.29

/)

Els 1963 Index
[ v

Amplifier, Yoice-Power
Ampli-Mike, The
Antennos: Little Things
Mean a Lot
Canada, Eleven Meters in
CB Corner:
The Big Bang
Capadian CB
The FCC's Bombshell
Footing the Bill
More Part 19 Revisions
Putting the Bite On
CB To the Rescue
Circuit Theory, Basic CB
Part |
Part i
CitizenScope
Clubs, Directory of CB
Clubs, Top 10 CB
Extension, Multi-Function
for CB
FCC Thinks of CB, What the
FCC Thoughts on CB, Some
Handi-Talkie, 79¢ Soup-Up
for Your
Handset to Your
ceiver, Add a
History of CB, A Confiden-
tial
Kits, Survey of CB
Meter, Direct Reading
Power OQutput
Meter, Modulation
Meter, Tune-Up Transmis-
sion Line
Mike, Switch to a Better
Mobile, Perk Up Your
Modular- CB Rigs, How
They Make
Movies, Free for Club
Meetings
Papers, Prize-Winning
CB Club
Papers, What's Wrong
With C8 Club?
Remote Control:
Signaler for C8
Signal Booster, CB
Signal Pattern, How to Map
Your
Single Sideband:
First SSB CB Rig on the
Air '
Sideband CB Notes
Skip, Truth About GB
Speech Compressor, 16 db
Sure-Light, CB
TVi, How to Get Rid of CB

Trans-

Break-in/

Cogan
Friedman

Tepfer

Gibson
Buckwalter

Gray
Buckwalter

Friedman

Buckwa)ter
Buckwalter
Schecter
Wainwright

Stephens
Buckwalter

Cenan
Cenan

Toler
Stephens
Mann
O'Neil

Simms

Jaski
Redmond

O'Neil

Buckwalter

Walker
Friedman
Friedman
Mann

(C)
{C)

(TP)

(F)
(F)

(F)
(TP}
(C)
(F)
)
(F)
(F)
(C)
€)

(F)
(F)

(C)
(C)

(C)
(C)
(F)
(F)
(F)
(F)
(F)

(C)
(C)

(F)

(F)
(F)
(F)
(C)
(C)
(TP)

Mar.
Nov.

Mar.

Mar. ...

July
Jan.
May
Nov.

Mar. ..

Sept.
Nov.

Mar. ...
May ..
Mar. ...

July

Mar. ...

Nov. ..

Mar.
Jan.

Mar.

Mar. ...
Mar. ..

Mar.

Mar. ...

Mar. ...
Mar. ...
Mar. ..

May
May

Mar. ...
Mar. ...

July

Mar. ...

.10t
«..40

.78
75
94
=l
...68
.17
52
.44
115

58
=y

%)

.42
.74

8l
92

.62
.62

..104

.32

.38
.98
49
45
.48
37

Amplifier, Stereo, Master Control

{Fisher KX-200)
Amplifiers, Stereo Transistor

Heathkit AA-21

Lafayette KT900

Realistic 208

Knight-Kit KG-870 (Preview)

Capacitor Checker, In-Circuit {Paco C-25)

Phone Patch, Hybrid (Heathkit HD-19)

Portable Radio, FM (Heath

GR-61}

Jan.
Nov.

Jan.
Sept.
July

92

.50

Electronics Illustrated
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ElVs 1963 Index

Tachometer, Electronic (Knight-Kit) July .70
Transmitter, 150-Watt AM/CW
(Knight-Kit T-150) Sept. 104
Walkle-Talkies, License-Free May .96
EICO 740

Spacephone $2100

Alaska, Operation Stanbury (FY Jan. ..58

Antenna Tuner, SWL Cogan {C) Nov. .9
Award Hunters' Bonanza Stanbury (F) Nov. ..38
CW DX, Why Don't You Stanbury (F} July .84

Try?
DX Award, How to Win an

El (F) Jan. .. .66
DX Club, Notes From El's (F) Nov. .1l
DXing CB in Sweden Etfving (F) July .l109
Fraud-Finder, Short-Wave Stanbury (F) May .70
Radio Propaganda. Hand-

book Milder (F) May .82
WUMS, Strange Case of

Radio Stanbury (F) May .94

Battery, How to Choose the
Right Stephens Nov. .103

Beginner's Page: Morris
Generator, Build Your
Own AC Nov. .71
Key, Telegraph July .50
Mike, How To Make a Sept. . .89
Radio Waves May .35
Resistors, Instant Jon. .68
Yoitage, How to Drop a Mar. 110
Decibel, The Friedman July .58
Home-brews, Give Them
That Professional Look Cogan July .75
lonosphere: Radio's Mirror
in the Sky Harris July 33
Microphones Friedman, Milder Jan. ..48
Modulation, All About Friedman Mar, .84
Ohm's Low: 1=—E/R Deutsch May 32
Oscllioscope: CRT  Shield
for Your Scope D. Gordon Jan, .81
Rectifiers, How to Use
Silicon Mann Jon. .100
Scatter Marraffino Nov. ..43
SWR Means to You, What Mann July ...}
Tips, Testbench July 51
Transformer, Meet the
Audio Sfoner May ..78
Transmission Line, How fo
Choose the Right Toler Sept. .45
Careers:
Closed Circuit Television:
Fun and Profit in CCTY  Joseph Nov. .57
Counterspy; Want to be
a? Pursglove July &7

January, 1964

El's 1963 Index

Cinema Sound Madison July 45
Counter, Heart-Powared Dorozxynski Nov. .98
Crystal Clear July 7

Electron Beom: Beam That

Does Almost Anything Gilmore Nov. .59
Electronic People-Watcher July 110
Electronics In Guerilic War-

fare: Our Silent Ally Pursglove May .29
Fiber Optics, Fascinating Gilmore July .29
Furnace, All-Electric May .50

Health, Are Radio Waves

a Threat to Jaski July .78
Medical Electronics:

Russia's  Amating Elec-

tronic Hand Kobrinsky Jan. .62
Tumniks for the Tummy Dorozynski May .77
Microwaves, Way-Out Gilmore May .73
Plant Sleuth, Electronic Unger May . 48
Prefixes: Mega, Giga and
All That Jaxx Graf Nov. .53
Printing, True Electronic Jan. 78
Radio, Look What's Hap-
pened to Stanbury Jan. .31
Radio, Pigeon-Powered July .68
Radio Telescope: Telescope
Without a Lens July .92
SAC Command Post: Hot-
test Hole This. Side of
Hell R. Hertzberg May .90
Sea, Electronics Under.the Kai-Nung May _.87
Space, Solar Communica-
tions for Jan. .56
Sweden's All Atomic Town Nov. .43
Thinking Machines, Second
Thoughts on Maixel Jan. .69
TV, Transatlantic: 1930 Duignen July 113

X Rays, A New Look in Rosa Jan. .40

Cable & Pipe Finder,

Handyman's Mann Nov, .79
Controller, All-Purpose
Wireless Shields Nov. .99
Eavesdropper: The Big Ear  Shields May .. .62
Generator, TY Pattern Shields July .80
Photography:
El Super Strobe Friedman May 58
Ultra-Sensitive Exposure
Mater Pollack Nov. .46
Public Address: Personal
PA Moran May .45
RF Blocking Probe for Your
YOM Friedman May .72
Robot Gun-Slinger Poltack July _.3%
Slide Programmer, Auto-
matic Mann July ..
Speed Control, Semicon-
ductor Jacques Jan. .34
Surge-Stopper, The Gaulin Jan. 108
Telephone Bell Extension Toler Nov. ..84
Test Instruments, Pocket
Site: Frantz Jan. .86
Audio Signal Generator
RF Signal Generator ‘._
115
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L4
l ... .. Your advertisement can reach this mail-buying audience for only 50¢ per word . .

1 1 11 1A
g’

copy for

(Chack or M.O. hplease)
the
ILLUSTRATED &7 West 44th St.,
Name of state {New Jersey),
abbreviations as 35MM, 8xI0, D.C.,

SAVE MONEY e ORDER BY MAIL

May issue must be in our office by

name of city (New York);

. payable in advance

. minimuem |0 words. Closing dates are the 20th of 4th preceding month

January 20th. Mail to ELECTRONICS

New York 36, N. Y. Word count: Zone numbaer free. Figure one word:
sets of characters as in key {I4-D); also

s » ¢ 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, 1302-Q Washington St., Ho-
boken, New Jersey.
CB TRANSMITTERS $6.00. Other bargains,
send 10¢ for list. Yanguard, 190-48-99th
Ave., Hollis 23, N. Y.

INVESTIGATORS, WRITE for free bro-
chure on latest subminiature electronic

listening devices, Dept.-5X, Ace
Electronics, 11500 NW 7th Ave., Miami
50, Florida.

MAKE DURABLE Building Plastic Easily.
Waterproof, fireproof, economical. Bays
Laboratory, Cedaredge 7, Colorado.

o » » EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-
tials. Free Samples. '"Ralco-El, Box L,
Boston 19, Mass.

e o o« EDUCATION & INSTRUCTION

UNIT MEASURE, Intro $§I. Landsite E,
12167 Gay Rio Ter., Lakeside, Calif.

TRANSISTORIZED PRODUCTS Importers
Catalog, $1.00, intercontinental, C.P.O.
177, 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.
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., 5i2 Broadway, Dept. El, NYC 12,
NY.

EMBOSSED TYPE business cards only $3.95
thousand. Style chart, samples, write

Hill & Hill Co., 1254 Gardenia, Houston,

Texas 77018.

CANADIANS—GIANT Surplus Bargain
Packed Catalogs. Electronics, Hi-Fi

Shortwave Amateur Citizens Radio. Rush

$1.00 (Refunded). ETCO, Dept. El, Box
741, Montreal. ==
MAGNET WIRE, Small Lots. Prather
Brant Co., 19105 Allen, Melvindale,
Michigan.

+ o o BUSINESS OPPORTUNITIES

SONGS INTO $3$53$85$8$ — New, Un-

known Songwriters, Songpoets, Com-
posers share $33 millions yearly. Any sub-
ject, we collaborate, publish, promote.
Free appraisals, free samples, details.
Send Nordyke Publishers, 6000 Sunset,
Hollywood, California 31-90028.
VENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits, 32-page catalog free!
Parkway Machine Corp., 7ISEl Ensor St.,
8altimore 2, Md.

116

e o o BUILD IT YOURSELF

NEW EFFECTIVE Signal Tracer-Injector.

Adapt your radio to easily trouble-
shoot RF-IF-Audio circuits. ldeal for ex-
perimental and service work. Use your
radio's ready-made circuits and save!
{soprobe supphed complete with con-
nectors, instructions, tube charts, service
hints. Satisfaction Guaranteed. Order
Now! Isoprobe AM #£143 $5.95-AM/FM
£243 $7.95. Waltronics, 1814 N. 84th, Mil-
waukee, Wis. 53224

PROFESSIONAL ELECTRONIC Projects—

Organs, Timers, Computers, etc.,—$I
up. Catalog Free. Parks, Box 1685, Seat-
tle, Wash. 98125

e o o HI-Fl & STEREO
PLAY TRANSISTOR radio on Hi-Fi ampli-

fier, convertor changes transistor radio
into Hi-Fi tuner when plugged into ear-

phone jack. $9.95 postpaid. Box 583,
Brandenburg, Kentucky.

e o » TAPE RECORDERS

TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
1523 Jericho Tpke., New Hyde Park—4
N. Y.

RENT STEREQO Tapes—over 2500 different

—all  major labels—free brochure.
Stereo-Parti, 1616-AY Terrace Way, Santa
Rosa, California.

SALE ITEMS -—Tapes— Recorders—Com-
ponent Quotations. Bayla, Box I31E,

LEARN WHILE Asleep with your re-

corder, phonograph or amazing new
"Electronic Educator'' endless tape re-
c¢order. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.

s o o« RADIO & TV

BEFORE YOU Buy Receiving Tubes, Test

Equipment, Hi-fi Components, Kits,
Parts, etc. . . . send for your Giant Free
Zalytron Current Catalog, featuring
Standard Brand Tubes: RCA, GE, etc.—
all Brand New Premium Quality Individ-
ually Boxed, One Year Guarantee—all at
Biggest Discounts in America! We serve
professional servicemen, hobbyists, exper-
imenters, engineers, technicians. Why Pay
More? Zalytron Tube Corp., 481 Jericho
Turnplke Mineola, N. Y.

{5 DISTANCE ONE-TUBE Plans—25¢;

One-tube Handbook — 50¢. includes
Transistor experiments, catalog.
Laboratories, 1131-K Valota, Redwood

City, California.

DIAGRAMS FOR Repairing Radios $1.25,
Television $2.50. Diagram Service, Box
HS1E1, Manchester, Conn.

s o o INVENTIONS & INVENTORS
PATENT SEARCHES, $6.001 Free "inven.

tion Record''/information. Miss
Hayward, 1029 Vermont, Washington 5,
D. C.

o 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 MISCELLANEOUS

Wantagh, N. Y

www americanradiohistorv com

TRANSISTOR IGNITION. 260/1 coil, man-

val Special $8.50. Kits, parts, avallable
Anderson Engineering, Wrenfham Massa-
chusetts. ~
HYPNOTIZE UNNOTICED, quickly, ef-

fortiessly, or refund! Thousands de-
lighted! $2.00. Minter, Box 244-P, Cedar-
burg, Wisconsin.
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El At Large

Continued from page 26

Gaspe Peninsula. Being inveterate radio
listeners, we kept the car’s set on most
of the time. The farther east we got, the
rarer became the English-language sta-
tions on our dial. Finally, when we were
far out along the St. Lawrence, there
came a time when all the English sta-
tions disappeared and we heard nothing
but French.

As a matter of fact, for three and a
half days we spoke to no one who knew
our native tongue. The experience was
at first unsettling, and then pleasant.
We'd studied French 15 years ago and
forgotten it, but the words started com-
ing back. Before we got home we could
make ourselves understood and even
understand some spoken French.

Radio French, it turned out, was a
little more difficult than the street va-
riety, but there were phrases that had
readily identifiable meanings. Commer-
cials were a bit of a surprise. A good
many of them had as much drama as a
blow-by-blow fight narrative. A rolling
of drums, a clatter of tom-toms would be
followed by an announcer shouting,
“Attention! Attention!” (It’s pro-
nounced ah-tawn-sy-ahn.) Next would
be a loud and fast-paced harangue and,
finally, some catch phrase.

Since we hadn’t lugged along an all-
band portable to pick up short wave, a
Gallic broadcast band was our radio
fare until we came around the eastern
tip of Gaspe. Then we began picking up
CFCY at Charlottetown, Prince Ed-
ward Island, and later CKBC at Bath-
urst, New Brunswick. KBC has a
strange way of shifting periodically
from French to English with no expla-
nation in either language. CFCY is
mostly all English.

Content-wise, Canadian programs
tend to feature disc jockeys who per-
form about the same chores as those of
their U. S. counterparts of ten years ago.
They introduce records. The ‘‘good-
music” formula hasn’t yet come to Ca-
nadian radio, and comment-and-chatter
jocks apparently haven’t been exported.
We have them all right here, more’s the

pity —R.G.B. §-

January, 1964

Latest SAMS BOOKS ror

EVERYONE IN ELECTRONICS

[~USE THIS HANDY ORDER FORM -1

i [} How Te Read Schematic Diagrams. Not only shows you (|
how to read and interpret diagrams, but analyzes
each component, its construction, and its circuit

purpose. Order RSD-1, 0nly...... ... .......... $1.50
I (3 Computer Circuit Projects You Can Build. Starting with a
simple flip-flop circuit, this book details the construc-
I tion of 13 basic analog and digital computer-circuit
Em)ects You not only learn computer circuitry but
I uild useful devices as well. Order BOC-1, only $2.95
[J ABC's of Shori-Wave Listering. Your introduction to
l the exciting world of short-wave radio; tells what I
' programs are available; g{ves' practical advice on

receivers, ant. best 1 times; a wonderful
guide to this great hobby. Order SWL-1, only. . $1.95

'[:] North American Radio-TY Station Guide. Full data on
1000 VHF and UHF TV stations, over 5000 AM

uable station location maps. Invaluable for DXers,
TV-radio techricians, etc. Order RSG-1, only. .$1.95

| O sams PHOTOFACT Guite to TV Troubles. Causes of
more than 90% of TV troubles can be isolated in

g minutes by following the procedures described in
this book; shows symptoms, analysis checks and
where to look for troubles. Order PFG-1, only . . $2.95

[ How to Repan Major Appliances. Explains operating
l principles and shows how to repair refrigerators,

' stations and 1500 FM stations; includes 14 val-

freezers, automatic washers, dryers, dishwashers,
garbage disposal units, air conditioners, water heat-
ers, etc. Order MAJ-1, only .

........ $3.95 I

[ Astomotive Electronics Test Equipment. The “why and
how” of test equipment used in automotive servicing.
Shows how to use instruments to repair carburetion

and electrical systems. Order AEL-1, only. .. .. $2.50

[J Basic Electronics Series, 4 Yols. Dynamic new explana-

tion of circuit action through the use of unique

4-color diagrams which show you what takes place

during every moment of circuit operation. Volumes

cover Amplifier, Detector & Rectifier, Oscillator, and
Transistor Circuits. Save $1 85. Order BEL-40, all

4 volumes, only . . . .. $9.95

TV Diagnosis & Repair. TDR-1

s
-
o
aa

8Lz

Radio Receivet Servicing. RS-2..

=]

a

[0 Modern Dictionary of Electronics.

0 TV Servicing Guide. SGS-

(] Handbook of Electronic Tables & Formulas. HTF-2. .
a

a

8]

Electronic Experiments & Projects. ESE-1
Tube Substitution Handbook, TUB-6.
101 Ways to Use Your VOM & VTVM

' Famous ABC’s Books

() Computer Programming. CPL.1.$1.95 (] Electronics Dultmg DRA-1 Sl 95
BAB-1.. 1.95 [J Transistors. TRA-
a Electmmc'lest[qmpmen( STE-1 1.95 (] Electronk Organs. ECO 1.. 195
1.95 [J Lasers & Masers. LAL-1..

[0 Boolean Algebra.
O Electronics. ELW-1

l—— HOWARD W. SAMS & (0., INC.~ —I

' Order from any Electronic Parts Distributor or mail to ;
Howard W. Sams & Co., Inc., Dept. A-124

| 4300 W. 62nd St., Indianapolis 6, Ind. I
Send books checked above. $ enclosed.

l [0 Send FREE Booklist. [0 Send Photofact Index. l

I Name I

b Address |

l City. Zone____State = .

L WEaS IN CANADA: A, C. Simmonds & Sons, Lid:, Toronto 7 ws d
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y EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL
R A D - I E L s Qty. Yype Price | Qty. Type Price | Qty. Type Price | Qty. Type Price

~-0Z4 79| __6AUS 87| ___6K6 .63 |___12cus .58
‘ UA' lTY — _1AX2 .62 | _BAVE .41 654 .52 |__j2cus 1.06
! 2 _1B3 .79 | 6AWS .80 | __BSATGT .99 |__ 12CXE6 .54

.__._IDNS S5 _eAxa 66| ___BSH7 1.02 |__12D4 .69

—1G63 791 6AXS Ja| 6517 .88 |.__12DE8 .83
— 113 J9 | ___6BA6 S50 |._6SKIGT .95 |__12DL8 .88
—1K3 J9| ___6SBCS 61]__6SLYIGT .84 |___12DQE 1.04
—_1R5 77| _—_6BCB 1.04| __6SN7 .65 |_12Ds7 .84
—185 75| —_6BE6 55| ___6SQ7GT .94 |__12D75 .76
—1T4 72| __6BF3 90| ___6T4 .89 {12077 .79
—1us 65 f ___6BF6 44| ___678 .85 |__1207T8 .78
—1X2B 82| . _6BGE 1.70|___6US8 .83 -12Dws .89
——2AF4 86| ___6BHB 98| ___6VEGT .54 |___12DZ6 .62
3JALS 46| ___6BJ6 65| 6W4 .61 |_12ED5 .62
—-3AUS 541 __ _6BI7 J9| __6ws J1 j___12EGE6 .62
__3AVS 421 ___ _6BK7 85| ___6X4 A1 | 12EK6 .62
—-3BCS .63{ _6BLY 1.09|__6X8 .80 |_12ELE .50
. —-3BNS .75{.__6BN6 74| —7A8 .68 | _12EZ6 .57

AT I_UW' I_UW PRICES--COMP‘R[ -JBus .78 __6BGS 1:12 —-TAU7 .65 |__12F8 66

—_3BY6 .58} ___6BQ7 1.00|___7EYE IS5 |_12FA6 .73

——-3B26 56| __6BUS Joj7Ya4 .69 | __12FMs .50
—-3CB6 56 ]__ 8BX7 1.11|___8AuUs .80 |___12FR8 .97
—_3Css .58 | __6B26 55{.___BAWa Q3 |__12FX8 .90
—_3DG4 851 ___6BZ7 1.03{___8BGS .60 | _12GCe 1.06
. 3DKs 80| ___6Ca .45} __ BCG7 63 {__12)8 .84
——307T6 54| ___6CB6 55| .BCM7 70 | 12KS .75
—3GKS5 99| ___6CD6 1.51|__ BCN7 .97 |__12L6 .73
=34 B3| .___8CG7 81§ ___8CS7 74 [__12SF7 .69
—.354 78| —6CG8 .80 {__8EB8 .94 | _12SK7GT .95
—-3v4 63| ___eCLs .78 | —8FQ7 .56 |——125L7 .80

4BQ7 1.01 | __6CM7 69| ___sCLs J9 |12SNT7 .67
—. 4CSs6 611___6CN7 Jo0| —11cY7 75 | __12$Q7GT .81

—4DTs S55|___scas 921274 60 |___12U7 .62
—AGMS 60| __ 6CRS 60} —_12A8B5 .60 | 12ve 63

___5AM8 .78|__ecse s7]__12ace .55 | __12ws .M
__SAN8 90| __ecs7  .69|___12AD6 .57 |__12xa .47

RAD-TEL A AFFILIATED WITH ANY

OTHER MAIL ORDER TUBE COMPANY

5AQ5 .54| __ecus .58 ___12AE6 .50 [.__17AXd .67
__SAT8  .83| __e6CU6 1.08| __12aE7 .94 |__17DQE 1.06
__5BKY .86|__6CY5 .70 ___12aF3 .73 |.__18Fw6é .48
__sBay 1.01| _ 6CYT 71| ___12AF6 .67 [___18FX6 .53
. X __5BR8  .83|__6DA4  .68|___12AJ6 .62 |___18FYE .50
*Manufacturers Suggested List Price _scGe .B1|__eDES  .61|___12aL5 .47 {__13AUs .87

_..5CL8 76| .—6DGS 62| ___12aL8 9% |__18BG6 1.39
—_.5cas 84| ___&DJ8 1.21|__12aQ5 .60 }___19EA8 .79
—_SEA8 .80 | __6DK6 59| ___12AT6 .50 | ___1ST8 85
—_SEUS 80| __6DN6 1.55|___12AT7 .76 |___21EX6 1.49

ONE YEAR GUARANTEE

—_S5Js 72| ___6DQ6 1.10| __12AU6 31 | ___25AX4 .70

RAD-TEL WILL REPLACE ANY TUBE THAT DOES || —S'® | —sovs .81 __12au7 e1[ ascs .53
NOT GIVE EFFICIENT PERFORMANCE FOR e+~ e L o S
1 YEAR FROM DATE OF PURCHASE. __sve 56| __6EA8 .79/ __12AX4 .67 |.__25CU6 1.1
—.5X8 .82 | __GEBS 73 J12AX7 63 {_ _25DN6 1.42

._5Y3 .46 | ___SBEBS B4 ___12AY7 1448 | __ 25EHS .55

_._BAB4 46 — BEMS T 12AZ7 .86 | __ 25L6 57

.___BACT 96| ___6EM7 .82) __12B4 .68 25wW4 .68

-.EAF4 1.01 [ ——GEUS 79|..__12BD6 50 | __ 32ETS .55

ovER 500 TYPES IN sTocK — _6AGS 70 [ —_6EVS JI5) __12BE6 53 |____35CS5 .51
—GAH4 .81} __6EWSE 57§ __12BFs .60} 35L6 .80

— _6AHS 1.10 [ ——_BEYS IS5 __12BH7 J7 | __35w4 .42

ORDER TYPES NOT LISTED —-BAKS 951 ___6FG7 .69 ___12BK3 1.00 { 3325 .60

“eaLs  47|_erve 73| 12BL6 56 |__36AM3 .38
"_6AMS 78| __6GHs 80| _12BQe 1.16 |__50B5 .69
PY FREE' Send For New Tube & Parts Catalog PY —caos s3] _eeks 61l _1aR7 74| socs  s3
; % _6ASS 0 |__6GK6 79| _12BVI .76 | _SOEWs .55

¢ Send For Trouble Shooting Guide T_eATE  49{__eGN8 9a|__12Bv7 77| _soLs .61

— _BATS .86 | __6H6 58412827 .86 {__ 70L7 .97
TuBE suBsTITuT'oN BooK ——BAUs 851 __6J5GT .51 |__ _12CNS .56 | __11723 .85
11,000 di Be -~ BAUG .52 | —86J6 J1|12CR6 .67 | ___807 75
A Qver irect tu e q
substitutes - Fast, Dependable service — Selling direct by mail for over 16 years -
m Only atl-inclusive directory of Total
electron tube equivatents: RAD-TEL Tube Co. Tubes $.
— For USA electron tubes Dept. EI Total
— Substitutes for foreign tubes Part(s) Sual oW
:ic(ure tubes, newer mO%dels 55 Chambers Street Postage §
— Picture tubes, older models
-  transistor repiacements Newark, New Jersey 07105 B .
—_— - ————Army.Na—vl'—v;t' SobetigIes ENCLOSED IS $——— ____ Please rush order.
e o ®___YUBE SUBSTITUTION 80OK, No. 193 @ 1.25 EACK 1
'Bgmé(b CHEATER CORD et i el 86T SEND: Cheater Cord 29c ea. Lots of 3 - 25¢ ea. #154 !
6 ft., No. 154 29¢ ea. Lots of 3- -25¢ ea. Orders under $5.00 - Add $1.00 handting charge - plus postage.

[J Send FREE Tube and Parts Catalog
@ RAD-TEL TUBE cu TV, RANO FREE! (] Send FREE Trouble Shooting Guide
s ano HI-F

55 CHAMBERS STREET, NEWARK, NEW JERSEY 07105 NI =

TERMS: 25% deposit must accompany afl orders, baiance C.0.D. Orders under $5: ADDRESS . e e e e R S

add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes

per 1 th. Subject to prier sale. No C.0.0.'s sutside continental U.S.A. 1TV ... it At 20NE........ STATEw it miiat 1
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IN BASIC ELECTRONICS

Now you can benefit from the same quality training
CREI provides for men in the Electronics Industry

Electronics is rapidly expanding to every feeld.
As a result, knowledge of electronics is be-
coming essential for any. man who wents to
make the most of his job opportunities. This
new home study program is prepared specifizally
for technically employed persons—elect-icians,
air-conditioning and refrigeration men anc others
who desire a knowledge of electronics for the r
field.

Now you can learn electronics the way men in
the industry do. Because of the growing need
for electronics know-how, CREI has prepared a
Special Program in Basic Electronics, using the
methods developed in more than 36 ysass of
providing training through home study for men
working in electronics. CREI also mairtams a
Residence School offering an Associate Degree

FREE BOOK e Poeranics

Tear out and mail postage-paid
Airmail card or write: CREI,
Dept. 1701-B, 3224 Sixteenth
St., N.W., Washington 10, D.C.

Name

CRET

City___ -

)

Program in Electronic Engineering Technology.

The technical material in this program is pre-
pared with the assistanze of leading engineers
and scientists from private companies and gov-
ernment organizations. It cives you, step-by-step
and in an interesting and effective manner, the
knowledge of electronics vou need and industry
needs.

Included from the verv start of the program is
preparation for your FCC Commercial License.

Electronics men, on ewery level from technician
to engineer, have studied electronics through
CREl—many in company-sponsored programs.
Now this professional-quality training is available
to you. You're eligible if you're a high school
graduate. FREE book gives you the details; send
for your copy today.

The Capitol Radio Engineering Institute

Founded 1927, Accredited Member of the National Home Study Council

Dept.1701-B, 3224 Sixtzenth St., N. W,
Washington 10, D. C.

CREI Special Program in Basic Electronics.

__Age.

Address__

Zone State

Type of Present Work_____
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NEW CREI SPECIAL PROGRAM

IN
i

BASIC ELECTRONICS

Now you can learn the Electronics you need
through Industry-recognized CREI Methods

Today knowledge of electronics is important
to every man—in every field.

Now you can learn electronics—at home, in
your spare time—through the identical methods
developed by CRE! in more than 36 years of
providing training in electronics for men working
for leading technical organizations. CREl also
maintains a Residence School offering an Asso-
ciate Degree Program in Electronic Engineering
Technology.

CREl's new Special Program in Basic Elec-
tronics has been created to serve the growing
need for knowledge of electronics by men not
working in the field.

This new program covers the fundamentals of

BUSINESS REPLY MAIL

No Postage Stamp Necessary it Mailed in United States

Postage will be paid by
T
v B——

The Capitol Radio Engineering Institute
3224 Sixteenth Street, N. W,
Washington 10, D. C.

VIA AIR MAIL

electronics in an interesting, effective and easy-
to-understand step-by-step method. The techni-
cal material it contains was prepared with the
help of leading engineers and scientists to give
you preparation in electronics as it is currently
used in industry.

Preparation for your FCC Commercial License
is included at the very start of the program.

This is your opportunity to get professional
training in electronics—the same training many
electronics companies sponsor for their em-
ployees. You're eligible if you have a high school

education. FREE book gives all the details; send

for your copy today.

FIRST CLASS
Permit No. 288-R
Washington, D. C.

FREE BOOK

Tear out and mail postage-pafd
Airmail card or write:

CREI, Dept. 1701-B,
3224 Sixteenth St.,, N. W.
Washington 10, D. C.
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