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GET A FAST START WITH
NRI’'S ABSORBING, NEW
ACHIEVEMENT KIT

Delivered to your door—
everything you need to
make a significant start in
the Electronics field of
your choice! This new
starter kit is an outstand-
ing, logical way to intro-
duce you to NRI training
kits . . . an unparalleled
example of the value of
NRI home-study training.
What's in it? Your first
group of lesson texts; a
rich- vinyl desk folder to
hold your study material;
the industry’'s most com-
plete Radio-TV Electronics
dictionary; valuable ref-
erence texts; lesson an-
swer sheets; pre-address-
ed envelopes; pencils; pen;
engineer’s ruler, and even
postage. No other school
has anything like it.

ELECTRONICS COMES
ALIVE WITH CUSTOM
TRAINING KITS

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

“BITE-SIZE” LESSON
TEXTS PROGRAM YOUR
TRAINING AT HOME

Certainly, lesson texts are
necessary. NRI's pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experiencecan
make them. They are care-
fully programmed with NRI
training kits to make the
things you read about
come alive. You'll experi-
ence all the excitement of
original discovery.

HOBBY? CAREER?
PART-TIME EARNINGS?
MAIL COUPON TO NRI
Whatever your reason for
wanting to increase your
knowledge of Electronics
. . . whatever your educa-
tion . . . there’'s an NRI
instruction plan to fit your
needs. Choose from three
major training programs
in Radio-TV Servicing, In-
dustrial Electronics and
Communications or select
one of seven NRI courses
in specialized subjects.
Mail coupon for NRI cata-
log. Find out how you can
train at home this excit
ing, rewarding way.

DISCOVER THE EXCITEMENT OF
NRI ELECTRONICS TRAINING

Founded 50 years ago—in the days of wireless—NRI pioneered the “learn-by-
doing"” method of home-study. Today, NRI is the oldest, largest home-study
Electronics School, offering the kind of instruction that makes learning exciting,
fast. You build, test, experiment, explore. Whatever your interest, your need,
your education, investigate the wide variety of NRI training plans . . . find out
about the NRI Achievement Kit. Cut out and mail the postage-free card now.
No salesman will call. NATIONAL RADIO INSTITUTE, Electronics Division,
Washington, D.C. 20016.

30 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

www americanradiohistorv com
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Pick your field of ELECTRONICS

NOW NRI OFFERS YOU 10 WAYS TO
TRAIN AT HOME IN SPARE TIME

Any training—if it is 1o be worth your time and
money — must give you the knowledge and the
skills you seek. the knowledge and the skills em-
ployers want. That’s why NRI puts emphasis on
providing a choice of carefully developed training
plans in Electronics. NRI now offers you 10 ways
to train at home . . . 10 ways to meet the challenge
of today’s job market by training with NRI for
a career in Electronics, for part-time earnings, or

TELEVISION-RADIO SERVICING

Complete training from basic funda-
mentals of electricity to home enter-
tainment equipment. You learn to
fix radios, hi-fi and stereo sets,
black-and-white and color TV, etc.
A profitable field full or part-time.

INDUSTRIAL-MILITARY ELECTRONICS
From basic principles to computers.
A comprehensive training plan that
teaches you the fundamentals, then
takes you into such modern-day
miracles as servos, telemetry, muiti-
plexing, phase circuitry, other sub-
jects.

COMPLETE COMMUNICATIONS®
Designed to teach and provide you
with actual practice in operation,
service and maintenance of AM, FM,
and TV broadcasting stations. Also
covers marine, aviation, mobile ra-
dio, facsimile, microwave, radar.

FCC LICENSE®

Specifically designed short course
to prepare you for your First Class
FCC Radiotelephone License exami-
nations. You begin with fundamental
Electronic principles, advance to
required subjects covering equip-
ment, procedures.

MATH FOR ELECTRONICS

A brief course for engineers and
technicians who need a quick review
of essential mathematics used in
industry, communications, in gov-
ernment jobs. Basic arithmetic re-
view, short-cut formulas, modern
digital number systems, much more.

simply for developing a new, fascinating hobby.
The proof of the quality of NRI training plans is
in its record of tens of thousands of successful
graduates and the reputation NRI holds throughout

the Electronics industry. Move ahead now in this

exciting, growing field. Select the training plans of
most interest to you and mail the postage-free card
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washington, D. C. 20016.

BASIC ELECTRONICS

A concise course to teach modern
Electronic terminology and compo-
nents. A wealth of practical, useful
information to help you better
understand the field, give you some
technical knowledge. For anyone
who wants a basic understanding
of Radio-TV Electronics.

ELECTRONICS FOR AUTOMATION

Not for beginners, but for men with
some fundamental knowledge of
Electronics who want an undef-
standing of Automation in present
use, Covers process control, ultra-
sonics, telemetering and remote
control, electromechanical measure-
ments, other subjects.

AVIATION COMMUNICATIONS®
Prepares you to install, maintain,
service aircraft communications
equipment. Covers direction finders,
ranges, markers, Loran, Shoran,.
Radar, landing systems. Earn your
First Class FCC Licenser with Radar
Endorsement.

MARINE COMMUNICATIONS®

Covers transmitters, direction find-
ers, depth indicators, radar, sonar,
other equipment used on commer-
cial ships and pleasure boats. Pre-
pares you for First Class FCC Li-
cense with Radar Endorsement.

MOBILE COMMUNICATIONS®

Learn to install and maintain mobile
equipment and associated base sta-
tions. Covers transmitters and re-
ceivers used by police and fire
departments, public utilities, con-
struction firms, taxis, etc. Prepares
for First Class FCC License.

“NOTE: You must pass your FCC Licence exams (any Communications course) or

NRI refunds in full the tuition you have paid.

Our 50th Year of Leadership in Electronics Training

November, 1964
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Profits That Lie Hidden .-

in America’s Mountain of = *’f”

d-"l,"\

roken Electrical Appllancesj

By J. M. Smith President, National 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, Ohio: “In one month I took in
approximately $648 of which $510 was clear.
1 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.

g

J. G. Stinson, of Long Beach: “I have
opened up a small repair shop. At present
I 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 to 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

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 scratch — tell you in plain
English, and show You in clear pictures —
everything you need to know. And, you will
be glad to know, your training will cost you
less than 20¢ a day.

FREE BOOK
and Sample Lesson

1 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.
It shows how simple and clearly illustrated
our instruction is — how it can qulckly 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 Instrture Dept. 504-114, Wash-
ington 16, D.C. (No obligation, of course
—and no salesmao will call on you.)

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

November, 1964

l

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

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

open to me,

trical Appliance Boom.*

MAIL THIS FOR FREE BOOK und SAMPLE LESSON |

T Mr. J. M. Smith, President
NAYIONAL RADIO INSTITUTE
Dept. 504-114, Washinogton 16, D.C.

Tell me how I can *‘cash in’’ on the “‘Elec- oy »
Send me your illus- ; - Fre,
trated FREE BOOK that outlines the whole W
NRI Course, tells what opponumhes are St
"WL\"UN"’
success of other students. and much more. =
Also send me the FREE SAMPLE LESSON -2

so I can see how clear and easy your instruc- e

tions are. I am particularly interested in:

[] Spare Time Ecrmngs
I

[] Business of My Own

d there is no on my part;

City.cveennnns

www americanradiohistorv com

and no salesman will call on me.

Zone....State..........iianannn

|

|

|

|

|

|

|

} |
[] Better Job |
{

|

|

|

|

J

Accredlled Member Nu'lonul Home Study Council
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send for NEW FREE

CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

| [ 1

Citizen Band Class "D” Crystals

CITIZEN BAND CLASS “D” CRYSTALS .
3rd overtone — .005% tolerance — to s 95 editor ROBERTG.BEASON

meet all FCC requirements. Hermetically

By the Publishers of MECHANIX ILLUSTRATED

sealed HC6/U holders. %" pi ing. EACH 1 i

4Q50 pins. (Add ‘;Scer;erl/grysﬁ? f?ra?br;)% managlng ed!tor RObert D Freed

pins). feature editor Richard A. Flanagan o4
All 23 channels frequencies in stock: 26.965, 26.975, 26.985, | .
21.005, 27.015, 27.025, 27.035, 27.055, 27065, 27.075. 27.085. art editor Lou Rubsamen )
27.105, 27.116, 27.126, 27.135, 27.155, 27.165, 27.175, 27.185. P . T
27.206, 27.215, 27.225, 27.255. editorial associate William C. Fuller

hed stal ¢ ALL CB i S if; i 3 2
alting. e o e production editor Rosanne Walsh r

CRYSTALS IN HC6/U HOLDERS advertising mgr. John F. Webster

SEALED 486 pin spacing — .050 diameter — .005% N
PR ONE A56 i I 2 eastern adv. mgr. Don Daily
16 to 30 MC ... $3.85 — 30 to 40 MC __ s
$4.10 — 40 MC to 66 MC ... .$4.50 —
65 MC to 100 MC ... $6.00 ea. CONTRIBUTING EDITORS
FUNDAMENTAL From 1601 KC to 2000 KC $5.00; from 2001 ;
FREQ. SEALED KC to 2500 KC $4.00; 2501 KC to 5000 KC amateur radio Robert Hertzberg,
$3.50; 5001 KC to 7000 KC $3.90; 7001 KC wW2DJJ
to 10,000 KC $3.25. -
RADIO Specify frequency. .05 pins spaced ¥~ (Add citizens band Len BUCkwalter'
CONTROL 15¢ for .093 pins). -$2.95 ea. KBA4480
QUARTZ CRYSTALS swl-dx C. M. Stanbury II
FOR EVERY SERVICE special projects Herb Friedman,
All crystals made from Grade “A" W22LF/KB|9457

imported quartz—ground and etched to
exact frequencies. Unconditionally

audio Harry Kolbe

guaranteed! Supplied in:

FT-243 holders MC-7 holders
Pin spacing 1»” Pin spacing 3"

CRIA/AR holders
Pin spacing %"
Pin diameter .125

MADE TO ORDER CRYSTALS . . . Specify holder wanted
1001 KC to 1600 KC: .006% tolerance oo $4.50 ea.
1601 KC to 2000 KC:..006% tolerance ... $35S ea.
2001 KC to 2500 KC: .006% tolerance $2.75 ea.
2501 KC to 9000 KC: .006% tolerance = .
9001 KC to 11,000 KC: .005% tolerance......... . . ...$3.00 ea.
Amatevr, 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
(8335-8650 KC) within 1 KC

FT-241 Lattice Crystals in all frequencies from 370 KC to
540 KC (all except 455 KC and 500 KC) ... .. ....$1.25 ea.
Pin spacing %" Pin diameter .093

FT-171 holders
Pin spacing 3"
Banana pins

Matched pairs _ 15 cycles $2.50 per pair by Fawcett Publications, Inc., Fawcett Place, Green- f

200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ca.; 500 KC wich, Conn. W. H. Fawcett, Jr., President; Gordon

Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in Fawcett, Secretary and Treasurer; Roger Fawcett, A

}I;CI‘:VSU hkol:ici_rs :‘4'1"52045‘('3; Stt)c;(etléor FT-SM?( (Llsn;smlMlcS; e--d; General Manager, Roscoe K. Fawcett, Circulation ”,
'ua. ocke! or - rystals, c ea.; docke or =4 an N . i N

FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals gg”:.Ctor' Comellel 7 [Reasem, Assista? Ceperel ew

20c ea. : . ¢

3 PLANTS TO SERVE YOU BETTER
ORDER FROM CLOSER PLANT
TEXAS CRYSTALS

DEPT. E-114

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

Division of

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258

Pin diameter .093 Pin diameter .125

audio John Milder
audio David Muirhead
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art director Al Allard
associate art director Ralph Mattison
advertising director Mortimer Berkowitz, Jr.
production director George H. Carl
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Printed in U.S.A. Copyright @ 1964 by Fawcett Publi-
cations, Inc. Permission hereby granted to quote from
this issue of this magazine on radio or television pro-
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and credit is given to the title of the magazine and

issue, as well as the statement, copyright 1964 by
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1958...the RCA Radio-Phone Series
1959...the RCA Mark Vil
1963...the RCA Mark Vi

and now 1964...

THE NEW RCA MARK NINE

the latest and greatest RCA CB radio of them all

e

e

H

NEW! Combination “S$” Meter
and Relative RF Output Meter

“s" Meter indicates the relative |
]
[
{

Look at some of the new features...

strength of incoming signal in “S"
units. RF Output Meter (EO) indi-

| cates relative strength of the sig-
nal being transmitted.

T A S e

[

cnnniiend @ ) | NEW! Spotting Switch
o | Permits precise manual tuning of
" | receiver without use of receiver
\ crystals. Receiver can be tuned
{or “spotted”) quickly to any In-
’ coming channel.This means, when
you buy crystals for extra chan- {
\ nels, you can (if you wish) omit l
| the RECEIVE crystals and buy only |
TRANSMIT crystals.

— g

e s

RCA, a pioneer in the development of citizens' band ; {
- radio. has been providing quality equipment since the NEW! External Speaker Jack
inception of the Class D Citizens’ Radio Service Letsyou connectan external speak- |

N . .
1958. Now. these years of experience culminate in er to the set, so incoming calls can
o the great rew RCA Mark Nine be heard in remote locations. ]
“ = T——— P - A T
Get all the Facts Before You Buy.
Mail Coupon Today. Paste on 4¢ Post-Card
T T T T T T T T T T T T
| rea ELECTRONIC COMPONENTS AND DEVICES |
® 9 fixed crystai-controlled TRANSMIT/RECEIVE channels, separately coritrclled |  Commercial Engineering Dept. KI3R i
m All-channel continuously tunable receiver i DR L L YT o !
m |lluminated meter and working channel indicator  QNLY § 15* | Please send more information on the RCA Mark |
® Push-to-talk ceramic mike with coiled cord 134 ; BroSEERAISHRES |
AC UNlT | Name e :
*QOptional User Price | |
| Address. N I = = |
The Most Trusted Name in Electronics ! |
[ City. Zone___State_ |

®
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FEEDBACK

from our readers -

Write to: Letters Editor, Electronics lllustrated, 67 West 44th Street,

New York, N.Y. 10036

# RARE ONE

Py

You will never believe it, kind sirs, but
this letter comes from one who is soon to
be no longer. Having been found guilty of
the most criminal capers, I now stand con-
demned to pay for my many transgressions
with the supreme sacrifice. And 1 thank you
for a most illuminating article (THE
SHOCKING FACTS ON ELECTRIC
SHOCK. September 64 El) on precisely
what I can expect to happen. I think you will
believe me, kind sirs, when I say my debut in
the chair will be shocking.

Name Withheld

Sure we believe you—about your shocking
debut, anyway. Some day we just might run
into one another and you can tell us all
about it.

% CHECK

I plan to build your FM transmitter
(LICENSE-FREE FM TRANSMITTER,
July °64 EI), but I wanted to check with you
first. Are you certain these rigs are AOK
with the FCC?

Sam Reeves
New York, N.Y.

A rote from the FCC about this trans-
mitter reminds us that “lengthening a wire by
as little as | inch or misplacing it by a quarter
of an inch may he enough to produce exces-

6

sive radiation and make operation of the
device illegal,” and that using such a device
for baby sitting is ouiside the intent of the
rules, which see low-power FM transmitters
mainly as wireless microphones where it is
‘difficult or inconvenient” to string wires.
Furthermore: “Our rules for operation with-
out a license in the band 88-108 mc are not
intended to provide a hobby-type activity. ..”

® WISE INJUN

I would like to know how to get a ham
ticket. I'm tired of Part 15.
Charles Veres
Miami, Fla.
We're with you, OM. Our September '63
issue will tell you what you want to know.

& POCKET SHOP

That story you had about tools (TOOLS
FOR THE ELECTRONIC HOBBYIST,
September 64 El) got me thinking. What 1
think somebody should do is make an all-
purpose tool that you could use for just about
anything. Then you wouldn’t need all those
separate tools. You could buy just one.

Miles Joseph
Los Angeles, Calif.

Dime stores have been selling Handy Andy
can openers for years, MJ. We were talking
about tools.

[Continued on page 8)

Electronics I]llustrated

www americanradiohistorv com


www.americanradiohistory.com

Heathkit's great bage station deserves

In a two-way radio communications system, overall
performance is only as good as it’s weakest link. The
deluxe Heathkit GW-42 “Master Station’” CB Trans-
ceiver teamed up with the powerful GW-52 1-watt
“Walkie-Talkie” brings you Citizen’s Band radio facil-
ities of outstanding capability with complete freedom
and mobility of operations. Check and compare the
many features offered in Heathkit equipment with
-any other . . .sec-why Heathkit is your-best buy in CB!

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

KitGW=42....23lbs................ o 3119.95
Assembled GWW-42....221bs.............. $189.95

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

November, 1964

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

KitGW-52....41bs...........cccovvvnnnn $ 74.95
Assembled GWW-52. .. . 41lbs............ ... 5124.95

FREE HEATHKIT CATALOG ]

See these and over 250 other exciting |
Heathkits-available in_easyato-build kit |
form. Save 50% or more by doing the [
easy assembly yourselfl Send for your

free catalog today! |

=g ST ATEIIIT
-— ==

HEATH COMPANY, Dept. 39-11-1 |

Dept. 10, Benton Harbor, Mich. 49023 :

O Enclosed is $ 1
model (s) i
|

|

|

|

|

-
i

]

|

| , plus postage. Please send
]

| [ Please send my Free Heathkit Catalog.
|

]

!

I

L

Name.
Address.
City State Zip
S - R R () PTG
7
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BECOME A RADIO TECHNICIAN
For ONLY $26.95

BUILD 20 RADIO

Rt MOME 2y s
Progressive Radio "'Edu-Kit"'® = i

ALl Guoronteed to Workl

A COMPLETE HOME RADIO COURSE

BUILD
¢ 12 RECEIVERS
®* 3 TRANSMITTERS
® SIGNAL TRACER
®* SIGNAL INJECTOR
¢ CODE OSCILLATOR
.
.

SQ. WAVE GENERATOR
AMPLIFIER

® No Knowledye or Radio mecessary
® No Additional Parts or Tools Needed
® Excellent Background for TV

Pliers-Cutters, Tester,

PREE Alignment Tool, Wrench Set.

WHAT THE "EDU-KIT* OFFERS YOU
“Edu:Kit'" offers you an outstanding PRACTICAL HOME
HADIO COURSE at a rock-bottom price. You wlill learn radin
theory, construction and servieing. You wlill learn how to bulld
radios, using regular schematics: how to sclder and wire in o pro-
fexsional mmanner: how to service and trouble-shoot radios. You will
learn how (o work with punehed metal chassis as well as the new
Printed Circuit chassin. You will learn the principles of RF and AF
amplifiers and oscillators, delectors, reclifiers. test equipment.
Yai wlill jearn snd practice code, using the Progressive Code Os-
20 Receiver, Transmiiter, Code Osclilator,
Square Wave Generator, Amplifier and Signal In-
jector circults, and learn how to operate them. You will receive an
excellent backpround for TV. In brief, you wiil recelve a hasic
education In Flectronles and Radio, worth many times the small
price. you pay. only $26.95 complete.
PROGRESSIVE
TEACHING METHOD EVERYONE
The Progressive Radio ‘*Edu Y 0 not need the slightest
Kit’* is the foremost edueation- | backkround in radio or science.
al radio kit in the world, and is | The “*Edu-Kit’’ is used by young
universaily necepted as  the | and old, schools and clubs, by
standar in the field of e¢lectron- | Armed Forcea Personnel
ies  uraining. The ‘‘Edu-Kit'* | Veterans Administration
uses  the modern edueational | tratning and rehabilitation,
erlnelple of *"learn by Doing.’’' One of the most Important as-
ou begin by bullding a simple { pects of the '*Edu-Kit"’ is the
Consuttation Service whieh we
provide. We welcome students

Training Electronics
Techniclans Since 1946

Set of Tools,
tron,

Soldering

The

villator. Yuu will bulld
Nlgnal Tracer, N

THE KIT FOR

radle, Gradually, in a progres-
sive muanner, and at your own

riate, you construct more ad-
vanéed multi-tube radio clreuits, | 10, send us thelr = problems.
learn more advanced theory and | Whether relat Sy X,

material covered in the ‘‘Fdu-
e 1 radio Kit’* course, or encountered In
hese circuits operate on your | other experiences in the tield
regular AC or DC house current. | of electronles,

THE “EDU-KIT 1S COMPLETE

You will recelve all parts and instructions necessary to build
20 different sadlo and electronic circults, each guaranteed lo oper
ate. Our kits contain tubes, tube sockets, variable, electrolytic,
mica. ceramie and paper dicleciric condensers. resistors, tle strips.
colls, hardware, tubing, punched metal chassls, Instruction Man:
uals, hookup wire, solder, seienium rectifiers, volume controls,
swilehes, cte. In addition, you receive Printed Circuit materials,
including Printed Circuit Chassis, special tube sockets, hardware
and instructions. You aiso recelve a useful set wols, pliers-
cutters, an atignment tool, professional electric soldering lron,
wreach xet, and a self-powered, dynamic Radlo and Electronles
Tester. The ‘‘Edu-Kit'' also Includes Code instructions and the
Progressive Code Osciliator. You will also receive lessons for serv-
ieing with the Progressive Signal Tracer and the Progressive Njyre
nal Injector, a High Pidelity Guide, FOC Amateur License Training

k. and u Quiz Book

All parts, components, ete.. of the “‘Edu-Kit** are 100% uncon-
ditionally guaranteed, brand new, carefully sclected, tested and
matched. Everything Is yours to keep. The complete price of this
Pructical home Radio and Flectrunics course is only $26.08.

TROUBLE-SHOOTING LESSONS

You will learn to trouhle- J. Stasaitis, of 25 Poplar Pl..
shoot and service radlos, using | waterbury, dnnn.. writes:  *°f
the professional Signal Tracer, | have repaired several nets for
the unigue Signal injector, and | my friends. and made money.
the dynamic Radio and Flectron- | The “'Fdu-Kit” baid for itself.
les  Tenter r Consuitation | I wns ready to spend 5240 for
Service will help you with any [a course. but 1 found your ad
technical problems, And gent for your kit.”*

FREE EXTRAS

techniques, and do work ilke a

® Set of Tools e Radio
Electric Soldering Iron
Tester tnstruction

o Plie utters o

Pliers- Alignment Yool
Ri-Fi Book

Book o . Book e Quiz Book
¢ Memberghip in_Radio-TV Club: Consultation Service e FCC
Amateur License Training e Printed Circuitry e Certificate of

Merit o valuable Discount Card @ Wrench Set
' == —— UNCONDITIONAL MONEY BA R
ORDER FROM AD—RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH $15
[‘Edu-Kit’' Postpaid. Enclosed full payment of $26.95.
CEdu-Kit'* C.O.D. | will pay $26.95 plus postage.
Send me FREE additlonal information describing “'‘Edu.Kit.

larme
lnddreu

: PROGRESSIVE “EDU-KITS” INC.

ATT: S. GOODMAN, m.S. In ED., PRES.)
lll&b Broadway

Hewlett,

Book e Radio and Electronics Tester o |
.

o wilil

Continued from page 6

® GUN JUMPER

In last September’s El there was some
plans to build a ham station (TWO BAND
HAM STATION. September '63 EIl). |
would like to know where | can buy the parts.
Also how to make a hole in the metal chassis.

Blair W. Schultz
Monmouth, Iil.

From your letter, BWS. we'd guess that
project isn’t for you—just yet, anyway. We
suggest you read TOOLS FOR THE ,ELEC-
TRONIC HOBBYIST (Sepiember ‘64 El)
and HOW TO PINCH PENNIES ON
PARTS (this issue), then pick some simpler
project. Your ham station can come later.

@® OLD-FANGLED

—

Seeing as how you folks are all worked up
over indoor TV antennas (HOW GOOD
ARE THE NEW INDOOR TV ANTEN-
NAS. September '64 El), I thought maybe
you all would like to hear about mine. I fig-
ured years ago that rabbit ears are a TV set’s
ruination. So | outfoxed them real neat. No
spindly collapsible fishpoles for this viewer.
no siree. This feller’s setup in the living room
is the real thing. Let me tell you | don’t need
one of them new indoor jimcracks. Mine’s the
kind you just don’t beat.

Joe Manbeck
St. Louis. Mo.

Good show, Joe, Now how's about telling
us what you use for BCB reception—a 75-ft.
long-wire from kitchen to bedroom to base-
ment, we're thinking, with 6-in. porcelain
insulators. no less. e»

Electronics [llustrated
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You Can't Buy Better Color TV
Performance At Any Price!

Heathkit’Deluxe

‘olor TV Saves 30%
Hag Exclusive Features,

& Is Easy To Build!

GR-5JA

539900

Includes chassis,
ail tubes, VHF & UHF
tuners, mask, mounting
kit, & special speaker)
cabinet optional $49.00

Here’s What The Experts Say! Popular Electronics,
May issue: “The GR-53A is not a skimpy receiver
in which corners have been cut to keep costs down
and still provide color TV. Instead. the GR-53A
on a comparison shopping basis) has the same
color and sound fidelity, flexibility, and ease of
handling as those manufactured receivers which
sell for over $600.”

Radio-TV Experimenter, June issue: “The repair
cost savings during the Heath Color TV set’s life
compared to commercial units may be more than
$200.”

Popular Mechanics, February issue: “Mounted. pre-
aligned critical circuits enable beginners to assemble.
Picture quality is topnotch.”

Science 8& Mechanics, April issue: "Built-in servicing
circuits such as a dot generator are valuable aids in
getting the set operating for the first time &
climinating expensive service calls & bills when
realignment or part replacement is needed later on.”
Anyone Can Build It! No special skills or knowledge
required . . . all critical assemblies are factory-built
X tested . simple check-by-step instructions take
you from parts to picture in just 25 hours!
Exclusive Built-In Service Center Eliminates Main-
tenance Costs! You adjust and maintain the GR-53A
ourself with the degaussing coil, service switch,
and built-in dot generator! No more costly TV
ervice callst No other set has these self-servicing
features!

No Expensive Service Contract! Since you maintain
the set. there’s no need for a costly service contract.
Heath warrants the picture tube for | year, all
other parts for 90 days!

Compare These Additional Features: ¢ 26-tube. 8-
diode circuit e Deluxe Standard-Kollsman VHF
tuner with push-to-lune fine tuning for individual
channels. 2 thru 13 e New transistor UHF tuner

November. 1964

-

for channels 14 thru 83 e High definition 70° 21~
color tube with anti-glare bonded safety glass o
24,000 volt regulated picture power e Automatic
color control & gated AGC for peak performance
e 3stage high gain video LF. e Line thermistor
for longer tube life @ Thermal circuit breaker for
component protection.

Cabinet Or Custom Installation! After assembly,
just slip the complete unit into the handsome
GRA-536 walnut-finished hardboard cabinet! Or,
if you prefer. mount it in a wall or custom cabinet.
Enjoy Complete TV Reception Now! . . . by order-
ing the new 1964 Heathkit 21”7 High Fidelity Color
™!

Kit GRS53A, chassis, tubes, mask, VHF and UHF
tuners, mounting kit, speaker, 121 lbs. ____$399.00
GRA-53-6, walnut-finished cabinet, 53 lbs. __$49.00

FREE HEATHKIT CATALOG 1l

See these and over 250 other exciting |

Heathkits avallable in easy-to-build kit !

form. Save 50% or more by doing the :

easy assembly yourselfl Send for your |

free catalog today! t

______________________________ 4
— -_1

RO -~ B

! HEATH COMPANY Dept. 30112 |

: Benton Harbor, Michigan 49023 :

H [JEnclosed is §. _, plus freight. Please :

] send model(s). R

: [] Please send my Free Heathkit Catalog. :

] t

| Name. - . - 1

] (Piease Print) ]

: Address = = :

I City State_____Zlp. I :

| _‘_ce_si soecicahonr subject to change without notice. CL-185R-1 g
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CALLING ALL STARS . . .
Time was when bigger and
better lenses in bigger and better
housings were the only hope for
seeing more stars. But radio tele-
scopes put an end to that kind of
nonsense years ago. Matter of
fact, there’s nothing quite like
them when it comes to pulling in
stars and galaxies that are ump-
teen-cubed light years away. Our
photo shows the newest radio
telescope in the offing, the Mark
Il now being erected at England’s
famed Jodrell Bank radio-as-
tronomy center. Expected to cost
some $900.000, the Mark 11 will
measure 125 ft. in diameter and
be computer-controlled. It will
supplement the older Mark I in-
strument, which also appears in
our photo (right background)

...electronics in the news

Fly Food . . . Though the tiny tidbits in our
photo could pass for flysize biscuits, Mr. Fly
would find them none too tantalizing. Ac-
tually, what appear to be Mr. Fly’s dinner
are integrated circuits for use in computers
and guidance systems. Sylvania, the com-
pany responsible for these inedible morsels,
say the little fellows can make decisions in §
billionths of a second. And believe it or not,
each of these fly-style soda crax contains the
equivalent of 28 individual components.

Quickie Crystals . . . Haste makes waste, the
saying goes, but Mother Nature sometimes
goes too far in the other direction. It takes
her all of three million years to make a quartz
crystal, for example, which engineers at ITT’s
Standard Telephones and Cables decided was
a bit much. Result is that the ST&C people
are one up on Mother Nature these days.
Thanks to some mighty high temperatures
and some tremendous pressures, their crys-
tals actually beat Nature’s own. And the three
weeks they spend on each batch is less time
than it takes Mama N. to blink an eye—Iet
alone fire up her crystal factory.

10 Electronics iiiustrated
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This New Heathkit' FM Stereo Tuner At $49.95...

Equals Complete Stereo Electronics For $89.90!

Start With The New Heathkit AJ-13 Stereo Tuner!
First you'll like the ease with which it operates...
just three controls—On/Off-FM-Stereo Selector . ..
a Tuning Control .. .and AFC On-Off switch. What
could be simpler?

And vet, you enjoy a host of maximum performance
features like the built-in stereo converter...auto-
inatic frequency control that locks-in all stations for
quiet, drift-frec reception .. . a stereo indicator light
that silently signals when stereo is being broadcast
... large edge-lighted slide-rule dial for easy station
reading . .. easy flywheel tuning . ..external antenna
terminals . . . plus point-to-point wiring and a pre-
assembled, prealigned “front-end” for fast, simple
assemnbly! Goes together in a couple of evenings!

Yow'll Like The Modern Color Styling, Too! . . .
mocha brown & beige steel cahinet with midnight
black trim accents.

Now Add The Heathkit AA-32 16-Watt Stereo Amp-
lifier with its 4 stereo inputs...mag. phono, cer-
amic phono, tuner & auxiliary. Its clean, pure
power response of + 1 db from 30 to 30,000 cps at
8 watts per chanhel! 1ts full complement of con-
trols . . . mono/stereo switch; a dual-concentric vol-
ume control for adjusting both channels simultan-
eously or individually; full-range tandem-type tone
controls for simultancous adjustment of bass or
treble. Its 7-tube amplifying circuit with 2 fourstage
preamps, and 2 push-pull power output stages: Its
complete transformer operated full-wave silicon-
diode circuit. Its simple fast point-to-point wiring

November, 1964

... beginners {inish in just a few hours! Its attrac-
tive styling...matches the AJ-13 Tuner. Its low.
low price ... $39.95!

Now Settle Back & Listen! The sound’s superb...
the operation simple...the styling handsome...
the savings big! Discover why more people rely on
Heath to take the high cost out of quality. Use the
handy coupon % choose both units now!

Kit AJ-13, FM Stereo Tuner, 13 lbs. $49.95
Kit AA32, 16-Watt Stereo Amp, 15 lbs. ... .$39.95

FREE HEATHKIT CATALOG

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

free catalog today! |

HEATH COMPANY, Dept. 39-11-3
Benton Harbor, Michigan 49023

-
| |
I [
| 0 Enclosed is & , plus postage. Please :
1 send model(s) i
i [[] Please send my Free Heathkit Catalog. |
{ |
| |
| i
IL i

Name

‘Tﬁte Print)
Address

City

Zip________
Prices & speclhications subject to change without notice. HF-170R-1 a

State.

www americanradiohistorvy com


www.americanradiohistory.com

when it’s time to think of college

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career later. Find
out about MSOE programs in Electronics,
Computers, and Electrical Engineering.

Obtain all the facts about courses leading to
4-year Bachelor of Science and 2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, financial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free “Career’
booklet which will tell you about educational
advantages at MSOE.

L L L L LR L L LT

MILWAUKEE ms-217
' SCHOOL OF ENGINEERING |
i Dept. El-1164 1025 N. Milwaukee St. !
: Milwaukee, Wisconsin 53201 :
. Tell me about a career through residence study: .
8 [0 Electronics field [J Mechanical field 8
: 3 2-years or [J 4-years :
' 1
B Name....ooooooeeini L 1
[ ] [ ]
: Address......... . :
] ]
§ City, State 1

becmcccccccsscceccceanreanneseed

12

On Cue . . . Ordinarily it takes a dexterous
disc jockey to bring off spot radio announce-
ments at the right moment. But a new mag-
netic disc recorder just may let DJs take life
easier. Insert one of the discs in the slot in

the machine’s front panel, and the recorder
automatically centers and cues the disc for
playback or record. Ampex, the designer, ex-
pects this new device will improve reproduc-
tion quality and lower recording costs.
Reason: present discs are non-magnetic and
transferred to tape before they are played.

Living Color

Time was when all
the window shades
had to be pulled and
all the lights turned
out if you wanted to
watch your favorite
television program.
But with the advance
of science and tech-
nology, those days
belong with rotating discs and postage-stamp
screens. True, these same problems reap-
peared to some extent when color came along,
but then who cared as long as it was color?
Now, with new processes and techniques, you
can watch color-television programs in a
fully lighted room. At least that’s the word
from Sylvania Electric out Chicago way. The
Syivania folks claim they have a color picture
tube some 40% brighter than most others.
Reason, according to the firm’s engineers, is
use of new phosphors, notably one based on
the rare earth element called europium. In

| addition, a unique screening method is said

to help the tube achieve its remarkable color
and definition.

Electronics Illustrated
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firet all-transistor
stereo receiver kit!

New! Cool-Operating Heathkit Receiver Combines
All-Mode Tuner & 40-Watt Amplifier Into One Com-
pact Walnut Cabinet . . . Only $195.00

. Tuning meter 2. Individual AM and FM tuning
. Input level controls 4. Level balance control
. Local-distance switch 6. Speaker phase switch
. Transformer operated power supply 8. AM rod
antenna 8. 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-

W

Two 20-watt power amplifiers...two separate pre-
amplifiers . . . plus wide-band AM, FM and FM
Stereo...all beautifully housed in one 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 turing;
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!

sions: 17” L x 53" H x 14%" D. Kit AR-13,301lbs.........cccvviviiunen. $195.00
= = B R
S =] e S
i el i HEATH COMPANY, Dept. 39-11-4 |
See the latest products in
Heathkit's wide, wonderful line. Benton Harbor, Michigan 49023 |
Over 250 do-it-yourself kits for
stereo/hi-fi, marine, TV, elec- | Name |
tronic organ, amateur radio, test | (Prease Print)
instruments, educationsl and- | I
home and hobby items that will | Address.
save ’you up to 50%. Send for l
1
your free copy today! _I City State Zip No
= B — Prices & specifications subject to change without notice. |
[ Enciosed is $195.00 plus postage, [ Please send complete detail and spec- [ Please send Free copy of
please send Kit AR-13 Stereo Receiver. ification sheet on the AR-13 Stereo Heathkit Catalog. HF-165R |
3 Receiver.. 4y
November. 1964 13
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...electronics in the news

Bye, Bye Tootie . . . The ship’s whistle just
may be going the way of the Dodo bird. At
least, that’s a possibility in the New York/
New Jersey harbor where a portable, two-way
radio communications setup now is being
tested. The G-E designed equipment is ex-

PRI LU T

pected to increase navigational safety in the
area, since ships now will know the location
and destination of other vessels in the im-
mediate vicinity. Radioing ahead to draw-
bridges is still another way the two-way

Multi-Monitor . . . Eyeing only part of the
almost endless data collected from space
flights are the 15 ceiling-mounted TV moni-
tors in our photo. Installed directly above a
battery of teletype machines, the cameras
provide continuous monitoring of incoming

and outgoing data to and from tracking sta-
tions. In all, 100 of these miniaturized
monitors are used in a closed-circuit TV
system developed by Cohu Electronics for
the California Institute of Technology’s jet
propulsion laboratory located at Pasa-
dena. Information can be displayed instantly

radios will be put to practical use.

BT
ACQUAIN
OFEERY

ELECTRONICS ILLUSTRATED
Circulation Department I
Fawcett Building

Greenwich, Connecticut 06830

on a master console for evaluation.

The coupon below is vour ticket
to the very best in hobby electronics
issue after issue of feature articles
] and construction projects certain to interest
l every electronic hobbyist, be he ham, CBer. SWL,
|
|
I

YES-’ I want to take advantage of your special hi-fi bulf or general experimenter. Why not take

get-acquainted offer. Please enter my subscription advantage of this easy way to subscribe? Just fill
right away. in the coupon and drop it in the mail.
| enciose $2.98 1 Bill me later
] New order Re-order
I d
NAME
| issues

ADDRESS H f
‘ CITY STATE ZIP I‘ or
DR i s ——— only .
14
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BV
"$59.957

Must be an import”

"It's not.
It's the Cadre C-60!"

Not an import—not a toy—a full fledged 100 milliwatt transceiver with all the features

found in units selling at $20 to $50 more.

Here's the tremendous value you get in the new Cadre C-60. Two crystal-controlled channels.
Sensitive superhet receiver (1 microvolt). Powerful trapsmitter that delivers over 70 milli-
watts to the antenra. Features: AGC, earphone jack, speech clipping, high impact plastic
case, telescoping antenna. Includes channel 11 crystals. Uses standard penlight cells or
special rechargeabie nickel-cadmium batteries. $59.95.

FOR GREATER RANGE—The Cadre C-75 1.5 watts, 2 crystal-controlled channels. $99.95.

See Cadre CB transceivers and the new Consort FM Wireless Microphone. For free catalog, write:

T AaAaADDRE

Industries Corp., Commercial Products Div., Endicott, N. Y.

...electronics in the news

Number, Please . . . Your local operator now
can dial any one of Japan’s 8.4 million tele-
phones as easily as she can dial one in London
or Paris. Touch-tone keys provide all that’s
needed to bring in Japan clear as the neigh-
bors down the block. Backbone of the U.S.-

Japan hookup is a new 6,100-mile cable be-
‘tween Hawaii and Japan. Since this cable
connects at Hawaii with lines to California,
the wire-bridge across the Pacific now is com-
plete. The installation cost AT&T $80 million.

November, 1964

Ready Readout . . .
Though it may not
win the National Re-
gatta, the platform in
our photo is sea-
going enough to be
destined for the Gulf
of Mexico. And,
once there, it should
be able to withstand
most any gale that
happens to blow along. Purpose of _the
MAMOS (Marine Auromatic Meteorological
Observing Station) is to let you know just
how rough things are out there on the Gulf.
Developed by Cardion Electronics for the
U.S. Weather Bureau, the platform auto-
matically will transmit wind speed and direc-
tion, air and sea temperatures and baromet-
ric pressure. Packed with electronic gear, the
floating weather station is designed to operate
unattended for a full year. Windmill-type
fans located on the bow will drive generators
to maintain power in MAMOS’ storage bat-
teries; twelve hatches on deck house racks
filled with data-processing equipment. Aft is
the transmitting antenna.

15
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masler mathematics in your lelsure

PROGRAMMED LEARNING

exclusive with

Britannica & Schools
a member of the Encyclopaedia Britannica Family

THESE 17 TESTED COURSES IN THE GENU-

INE “TEACHING MACHINE” APPROACH
TTH GRADE MATHEMATICS » WHOLE NUMBERS AND NUMERALS
* MODERN MATHEMATICS FOR THE JUNIOR HIGH SCHOOL - BASIC
MATHEMATICS » VERBAL PROBLEMS IN ALGEBRA » ALGEBRA |
* PLANE GEOMETRY « ALGEBRAJL « MODERN ALGEBRA + THE
LANGUAGE OF ALGEBRA « TRIGONOMETRY - SOLID GEOMETRY
* ANALYTIC TRIGONOMETRY « INTRODUCTION TO SETS -
INEQUALITIES AND FUNCTIONS » INTRODUCTORY CALCULUS 1 & 11
* DESCRIPTIVE STATISTICS « MANAGEMENT DECISION MAKING

ot a “scrambled book” or miniature gadget promising
only ‘“review" or “highlights” from a box.

Here is the full curriculum of mathematics, presented only
after testing on thousands of students.

You will find not just “2,000 simple steps,” but 6,000
... 8,000, or in some areas, more than 11,000 carefully
developed and rescarched *“‘frames” of information.
l'crmits_yop to progress at your own rate of speed. You
take periodic tests under your own Britannica tutor. This
is no “‘do-it-yourself*’ short cut. Sold only through the mail

BRITANNICA SCHOOLS
14 East Jackson Boulevard
Chicago, Nlinois 60604

Dept. ElNtse

NO OBLIGATION
ACT TODAY
Please send me full details on mathematics.

(]
]
(]
(]
]
(]
1 NAME
]
[}
]
]
i

ADDRESS
CiTY. STATE
AGE OCCUPATION

O —————— vl

EET:001S

TELEVISION ELECTRICITY

Two Year
Electronics
Engineering
Technology Program

COYNE
ELECTRONICS
INSTITUTE

on a quarter of a million dollars worth of
equipment for top salaries and an =t
Exciting Career. Special finance
plans. Part time employment
service while in school. Aiso Free
graduate employment service.

ZIP CODE.

i o e

Founded
1899

Use this coupon to get our FREE BOOK 1
“YOUR OPPORTUNITIES IN ELECTRONICS”

COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 84-A I
1501 W. Congress Parkway, Chicago, lllinois 60607 |

——— e e

Name_ —umle i ——" Age
Address_ i —— Phone____ —
City.____ = Zone______State. _
Unlike most other schools, we do not employ salesman
-
|6

Electronic Lectures
. . . Way things are
moving these days,
it may not be long
before students who
attend real-life
classes are rare as
morning-glory horns.
Matter of fact,
there’s already a
hookup down Ten-
nessee/ Georgia way that lets a prof in one
state lecture ten graduate students in another
state at a single sitting. One contribution to
such futuristic learning setups is an electronic
writing machine which Georgia Tech uses for
a course in nuclear engineering. A two-way
telephone hookup carries the lecture from an
instructor at Oak Ridge, Tenn. to students in
Atlanta, Ga. But to illustrate his talks, the
instructor simply jots lecture notes on an
Electrowriter nearby. Relayed over 200 miles
the drawings are reproduced instantly and
sent via closed-circuit TV to the classroom.
Victor Comptometer Corp. is the company
responsible for the magic-writing system.

Dandy Decor . . . If it’s true that you can’t
judge a book by its cover, it also follows that
you can’t tell a lamp by its shade. Proof is
the decorative-looking lamp in our photo,
which aiso happens to be-a hi-fi speaker sys-
tem. Housed in its base is a 6-in. woofer,
while the shade itself serves as an electrostatic

tweeter. Acoustica Associates, the manufac-
urer, says the Omnisonic has a response from
10 to 25,000 cps and that the shade radiates
uniformly in a 360° pattern throughout the
listening area. §

Electronics Illustrated
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frequency synthesis, 12 crystals do the work
of 23. And for low-noise operation, the
double-conversion receiver incorporates a
Nuvistor RF. The FS-23 works off 12 VDC
or 117 VAC. $229.95. Sonar Radio Corp.,
73 Wortman Ave., Brooklyn, N. Y. 11207.

Trip Taper . . . One thing the bird-watcher,
businessman and Boy Scout have in common
is need for a portabie tape recorder. And
r]_‘WENTY-THREE SKIDOO . . . Switch- one possible answer is the Freeman 550

ing channels on a CB rig can be a job Senior. Complete with batteries, leather car-
for the nimble-finger few, especially if it

rying case, remote-control microphone and
telephone pickup, the 550 will play or record
comes (0 piugging in a crystal each time. up to two hours on a standard 5-in. reel.
But channel-changing is a one-control opera-  $159.50. Freeman Electronics Corp., 729 N.
tion on Sonar’s FS-23 transceiver. Thanks to  Highland Ave., Los Angeles, Calif. 90038.

YO' l R NEW FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ad-

ventures in creative electronics mail the coupon

below and get Conar’s brand new catalog of
COP i IS quality do-it-yourself and assembled kits and

equipment. Read about items from TV set kits

- to transistor radios . . . from VTVM’s to scopes
W AI TI NG ... 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

fastest growing entry N AR
in the quality kit and

equipment business.

EEE MAIL THIS COUPON NOW RN
CONAR MEAC

3939 Wisconsin Ave., Washington 16, D.C.

Please send me your new catalog.

|

n

1

Name ) =
1

|

Address _ -~
City State Z-Code____
EEEEEENEEENEEEEE
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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 '64-'65 tubes.

e == All tubes suggested for sub-
over s stitution have characteris-
1000 |
DRECT

l tics similar to those they are

to replace, FIT INTO SAME
SOCKET & NEED NO WIR-
ING CHANGE.

I Over 7000 Direct Subs for
f USA Tubes

2678 Substitutes for TV

SUBSTITUTES

Sascmm xe |I
[ e

PICTURE Tubes
OMY Al-lndvsive Direcrary P
o Hocron Tube Eivalenty | |, 1500 Substitutes for FOR-

EIGN Tubes

W The only COMPLETE
GUIDE featuring ALL elec-
tron tube substitutions. This valuable book will
save you TIME & MONEY, will permit your set
to operate even though original tubes are unobtain-
able. Used by G.E., Boeing, Sig. Corps
Schools & many research organizations. $ 25
Quantity prices on request. Past-
paid

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

§ M. G. CISIN, Consulting Engineer, Dept. E-3 [ ]
1 Amagansett, N.Y. 1
1 Enclosed find $1.25. Rush ‘*11,000 DIRECT TUBE SUBS.'* 1
1 1
§ Name __ e e T LT P Iy, - m—mmz——— B
1 1
i Address e et ———— 1
1 ]
EERCItY — oo o o e Zone_..__ State.__—__..- |

GIANT NEW 1965 CATALOG

100's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE CO.|

Dept. 34,1012 McGee St., Kansas City 6, Mo. prery
| JRush me FREE 1965 B.A Catalo
TODAY

I Name

I Address .

|
|FREE

MARKETPLACE

Twenty Tipper . . . Gone are the days of the
single-tipped soldering iron. With GE’s pistol-
grip iron, you have nearly as many tips as a
transistor has uses. A threaded shank permits

E

interchanging 20 different iron-clad or copper
screw-on tips. What’s more, a sliding contact
in the shank allows the working face of any
tip to be turned to the desired working po-
sition. About $15. General Electric Co., 1
River Rd., Schenectady, N.Y. 12305.

Bandscanner . . . Thanks to a new spectrum
monitor, hams no longer have to depend
totally on their ears to find an opening in the
bands. Called the Ham-Scan, the unit permits
visual observation of band activity up to 50
kc above and below the frequency to which
your receiver is tuned. The Ham-Scan also

identifies a signal as SSB, AM or CW. As a
result, it’s an easy matter to check carrier
and sideband suppression of SSB transmit-
ters and to identify a clear case of splatter
when you see one. Kit, $79. Heath Co., Ben-
ton Harbor, Mich. 49022.

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 1st Class FCC
License.

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

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

Cleveland institute

en
ATED g,

3,

o
o

ey,

of Electronics

1776 E. 17th St., Dept. EI-54
Cleveland, Ohio 44114

4
E}
I
Z
3
7

A,
RO

¢
b -
One 5797

Accredited Member

November, 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 st Class FCC
tickes quickly, this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

Mobile Radio, Microwave,
and 2nd Class 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

Cleveland Institute of Electronics
1776 E. 17th St., Dept. EI-54
Cieveland, Ohio 44114

Please send FREE Career Informa-
tion prepared to help me get shead in
Electronics, without further obligation.

CHECK AREA OF MOST
T—

How to Succeed i
in Electronics

[ Etectronics Technology
[ Industrial Electronica
[[] Broadcast Engineering

[ First Class FCC License
[] Electronic Communications
[0 Advanced Engineering

I
Your present ion
Name, —__Age.
{please print)
Add
City. State. Zip.
Approved for Veteran’s Training under Korean GI Bill. F154
(SIS - S = B
21
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studying antenna system in Tri-State’s
electronics lab

B.S. degreein 36 months

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

Attractive 200-acre campus. Modest costs. Enter Jan.,
Mar., June, Sept. For Catalog and View Book,
8y write J. A. McCarthy, Director of Admissions.

with any 12 volt
CB transceiver”

New Cadre Selective Call encoder- decoder
Put an end to meaningless chatter at the home
base and in the mobile units. Contact only the
stations you want to talk to. 3-tone, fool-proof
selective call system provides up to 24 different
tone codes. Code can be changed in field easily
with no special relay needed. Easy connection
to any of the famous Cadre 5-watt CB trans-
ceivers —works with all 12 volt transceivers,
regardless of make. Cadre 524, only $69.95.
.o R E INDUSTRIES CORP.
Commercial Products Div.,Endicott,N.Y.

22

Slim Jim . . . Put an ordinary CB transceiver
under a dash, and you just might be in for
some shin-banging now and again. But not so
with the Mark Nine. A wafer-thin 3v2x-
11Y4x3 in., this little 9-pounder will squeeze

into most any tight under-the-dash spot. As
supplied, the Mark Nine is all set for 117-
VAC operation, but you’ll need an accessory,
firewall-mounted DC supply to go mobile.
Other features include TVI traps, automatic
noise limiting and a spotting switch. $134.75.
RCA, 415 S. 5th St., Harrison, New Jersey
07029.

Two for the Shelf . . . Just a mite bigger
than a half-dozen reference books, the Mini-
Flex Il speaker system is right at home on
most any bookshelf. Enclosed in an ebony
case is a 6-in. woofer with a 3-in. mid-range
cone, a separate tweeter and cross-over net-

works. The specially tuned, ducted enclosure
is said to offer virtually undistorted response
from 45 to 18,000 cps. $49.50. LTV Univer-
sity, 9500 W. Reno, Oklahoma City, Okla.

73101.-§

Electronics Illustrated
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Ten different circuits for SCR speed control
of series motors are yours in a new RCA
bulletin. The bookiet contains complete
schematic diagrams and explains why differ-
ent circuits may be required for different
motors. Ask for application note SMA-34

from the Radio Corp. of America, U.S. Route

202, Somerville, N.J. 08876.

The entire line of Sonotone audio products
is pictured and described in catalog SAH-76.
For your copy, write the Sonotone Corp.,
Elmsford, N.Y. 10523.

First who’s who in the tape-recording in-
dustry is a 16-page directory listing names
and addresses of 40 companies along with
the products they manufacture. The booklet
is free from the Magnetic Recording Industry
Association, 110 N. Wacker Dr., Chicago,
1. 60606.

A pocket-size booklet, Condensed Glossary
of Electronics Terminology, defines over 100
terms commonly used in electronics today.
For your copy, write the International Re-
sistance Co., 401 N. Broad St., Philadelphia,
Pa. 19108.

Communications equipment from 1923 to
the present is pictured in an Anniversary
Photo Album prepared by National Radio.
In all, some 52 photos depict the progression
from bulky tube sets to the latest transistor-
ized equipment. Request your copy from the
National Radio Co., Inc., 37 Washington St.,
Melrose, Mass. 02176.

Difficulty locating a substitute for a tran-
sistor or a diode can be eliminated with a
new pocket-size guide. Semitronics’ 20-page
reference lists recommended equivalents for
some 3,000 transistors and diodes. The book-
let is available for 25¢ from the Semitronics
Corp., 265 Canal St., New York, N.Y. 10013.

Knowing where to find servicing informa-
tion on radios and TVs is a snap with a new
Master Index by Supreme. The 43-page list-
ing includes every TV and radio set covered
in the firm’s Most-Often-Needed service man-
uals. A copy can be obtained by sending 10¢
to Supreme Publications, 1760 Balsam Rd.,
Highland Park, IIl. 60035. &~

November, 1964

__________________________________________

Buying
a hi-fi kit?

The first
thing you
need
is free.

(o

The
Kit Builder's
Manual

Mail coupon for your free copy of
“The Kit Builder’s Manual” by Fisher.

FREE! $1.00 VALUE! “The Kit Builder’'s Man-
ual” is a comprehensive, illustrated guide to high
fidelity kit construction, complete with detailed
specifications of all Fisher StrataKits. It is the
first thing you need before you make an invest-
ment in stereo amplifier, tuner or loudspeaker Kits.

Fisher Radio Corporation 211119
21-40 44th Drive

Long Island City, N. Y. 11101
Please send me “The Kit Builder’s Manual”
without charge.

Name

Address
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No other solid state stereo

tuner/amplifier kit has EICO’s

$500-$600 quality...

—cmas

R —

nd looks it. (for onl;$2;99—5)

EICO’s new all transistor 3566 has all the quality, reliability
and operating conveniences of the costliest Tuner/Amplifiers.

SUPERIOR TRANSISTOR SOUND. The clarity and de-
tail of exactly reproduced transients. .. plentiful re-
serve power for orchestral crescendos (even with
inefficient speaker systems)—all against a velvef
quiet background.

UNSURPASSED FM STEREO TUNER PERFORMANCE:
Entirely new FM “Front End” and 4-Stage IF Strip with
wideband ratio detector. Handles even abnormally
strong signals without overloading (a strong local
signal won't “blanket” the dial) ... Unsurpassed us-
able sensitivity with only slightly more signal required
for full 40db quieting. Time-switching transistor multi-
plex circuitry, incorporating separation and balance
adjusts, achieves outslandin% 38db channel separa-
tion. .. completely eHective filtering of all types of
interference. Noiseless, purely electronic Automatic
Switching between FM Stereo and FM Mono (con-
trolled by the pilot frequency in stereo broadcast
signal}, with defeat. Stereo Indicator Light gives in-
stantly visible indication of stereo broadcasts. ..
D'Arsonval tuning meter gives exact center-of-channel
tuning indication . . . Adjustable-threshold interstation
noise muting gives you silence between stations while
tuning, and infallible stereo program indication. Ex-
actly right AFC pull-in range permits you to tune in
stereo stations accurately with ease.

UNSURPASSED STEREO AMPLIFIER/PREAMPLIFIER
PERFORMANCE: Designed with the highest perform-
ance objectives. Phenomenally low noise, low distor-
tion RIAA phono preamplifiers with maximum
overload resistance. Low distortion, variable inflection
feedback tone controls permit boost or cut at the
extremes of the range without affecting mid-range
response of the volume level. Unique, very low dis-
tortion drive of power amplifier output stages, plus
36db of overall feedback to reduce distortion to an
inaudible level. No output transformers—giving un-
restricted bass response and eliminating transient
distortions.

SIMPLIFIED KIT ASSEMBLY: You wire only non-
criticat audio and power supply circuits, mostly on
military-style terminal boards for easy check-out. . .
FM “Front End,'” 4.stage FM IF strip, and entire multi.
plex circuit pre-wired and pre-aligned ... Transistor
Sockets eliminate risk of transistor heat damage . ..
This kit can be recommended to beginners!

CONTROLS: Input Selector, Mode (incorporates FM
stereo deteat), Volume, Balance, Bass, Trebie, Loud-
ness Compensation, Muting-off, AFC-off, Power on-off.
INPUTS: Mag. Phono, tape, auxiliary, 300 © antenna.
OUTPUTS: left and right speakers, fape, headphones.
INDICATORS: lllumination tuning dial, tuning meter,
stereo program indicator light. FUSES: Line, Left
_Spehaker, Right Speaker. SIZE (HWD): 5 x 161 x 13%
inches.

AMPLIFIER/PREAMPLIFIER SPECIFICATIONS: POW-
ER: 66 watts total IHF music power output. IM DIS-
TORTION: 2% at 30 wpc (watts per channel); 1% at
25 wpc; 0.3% at normal listening level. IHF POWER
BANDWIDTH: 20-20,000 at 25 wpc, 0.5% harmonic
distortion. HARMONIC DISTORT!ON: 0.16% at normal
listening level. FREQUENCY RESPONSE: = 1ldb 10-
60,000 cps. HUM & NOISE: 70db below 10mV on mag.
phono: 70db below rated power on other inputs.
SENSITIVITY: 3mV on mag. phono, 180mV on other
inputs. SPEAKER CONNECTIONS: 8-16 ohms.

FM MPX STEREO TUNER SPECIFICATIONS: SENSI-
TIVITY: 2 microvolts for 30db quieting (IHF Standard)
2.7 microvolts for 40db quieting. IHF HARMONIC
DISTORTION: 0.5%. CHANNEL SEPARATION: 38db.
FREQUENCY RESPONSE: =1 db 20-15,000 cps. IHF
SIGNAL-TO-NOISE RATIO: 60db. 1HF CAPTURE RATIO:
4.5db. IMAGE REJECTION: 50db. IF & SPURIOUS RE-
JECTION: 80db. SCA REJECTION: 40db. 38 KC SUP-
PRESSION: 55 db. 19 KC SUPPRESSION: 45db.

EICO 3566 also available factory wired (includes oiled
walnut cabinet) $349.95...optional oiled walnut
cabinet for kit $9.95.

Visit the EICO exhibit in the Pavilion of American interiors at the World's Fair.

-
|

E111 |
=y}

me-co Electronic Instrument Co., Inc.
131-01 39th Avenue, Flushing. N.Y. 11352

|

|

i

} Please send 1964 Catalog

I Name

[

|

} City. Zone. State.
L
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ELECTRONICS ILLUSTRATED/

00STER ror

November, 1964

HE FM listener has it made if he lives in the heart of a city
or in its suburbs. But out in the boondocks reception can be an
entirely different story. Even a really sensitive FM tuner or receiver
may not have all the pulling power necessary to lift those weak mono
or stereo stations out of the noise. A high-gain antenna is one answer
but they're expensive and take a lot of work to put on the roof.
A better way to skin the cat is to use EI’s FM signal booster.
For about $7 (a lot less than fringe-area antennas cost) the booster
will increase the signal strength some 15db in the middle of the band
(slightly less at each end). If you’ve been missing a lot of stations,
the booster will enable you to hear clearly many that hardly show
up on the dial now. After about two hours work, the booster will
put you in the sit-back-and-listen class again. The project requires
only one transistor and has just eight operating components in its
circuit (see cover).

The booster is designed for use in fringe areas only, where all
stations are of low, but usable signal strength. It cannot be used
in strong-signal areas, such as the heart of a large city, to pull in
weaker stations. Reason is, strong signals from nearby stations (one
or two will do it) will overload the transistor and cause crossmodula-
tion. This prevents the booster from helping the weaker stations.

25
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Transistor socket shown is saddle-mount type. On mounting-ring type socket, scrape metal around
socket hole and force ring against underside to be assured ot good ground. Solder Ql’s shield lug to ring.

s

Construction. Because the booster operates
at 88-108 mc. it is extremely important that
you follow the layout shown in our pictorial.
And you must not make substitutions for
transistor QI or the coil form because the
circuit has been designed around the parts
specified. The booster can be built in a
1%8x2Y8x3Va-inch Minibox. The sketch on
the last page of this article shows the layout
of holes required for the switch. transistor
and coil form.

Keep all leads as short as possible. espe-
cially the leads to ground from C2. the an-
tenna terminal strip and the ground lug on
QU’s socket. The ground lug on Q1I’s socket

26

3
O

PARTS LIST

B1—9 V battery (Burgess 2U6 or equiv.)

C1—100 mmf ceramic disc capacitor

C2—.005 mf ceramic disc capacitor

L1—10 turns No. 24 enameled wire wound on
a Cambridge Thermionic Corp. coil form No.
2022-4-1 (Newark Electronics Corp. stock
No. 40F3131. 59¢ plus postage)

L2—11, turns No. 24 enameled wire wound
over L1 near ground end.

Q1—2N2398 transistor (Sprague; Newark Elec-
tronics price: $3.75 plus postage)

R1—3,300 ohm, %, watt resistor

R2—22,000 ohm, !, watt resistor

R3—1,000 ohm, !4, watt resistor

S1—SPST slide switch

TS1, TS2—2-lug, screw-type terminal strip

Misc.—1%x2%x3Y-inch Minibox; transistor
socket, 4- or 5-pin circie, mounting ring
(Etfco No. 3307)

A package of all parts except the coil wire,

hardware and battery connector is available

from Newark Electronics Corp., 223 Waest

Madison St., Chicago, Il. 60606 for $6.80 plus

postage. Use stock No. 100F. (Note: Newark

has a $2 minimum order requirement.)

Electronics I[llustrated
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Layout is open. Box must be this size to accom-
modate battery and to prevent oscillation which
would occur if input and output are too close.

Booster's schematic. The circled letters on L1
correspond to the lugs shown on the pictorial.
Emitter and base are +8 V with respect to ground.

should be soldered directly to the socket’s
mounting ring with a short piece of bare wire.
Solder with Q1 out of the socket.

A word ot caution about Q1 and its socket.
he 2N2398 is a tour-lead transistor (the
tourth lead is a shield) and can be plugged
into the socket in tour different positions.
Install the socket so Q1’s tab is in the position
shown in the cabinet drilling diagram. The
shield lug then will be directlv opposite Sl.
Paint a mark on the top of the box opposite
the tab to remind vou of Ql’s position.

I'he coil form tor L1 and L2 comes with
two silver-plated collars. or hooks. which
slide on the ceramic torm. Slide one of these
hooks all the wav on the form and solder it
10 the head end. This is the ground end of
I_l. Slide the other hook on the tform to
within Y2 to 5/ 16 inch from the first hook.

November. 1964

Solder a piece of No. 24 enameled wire to
the hook at the head end and wind 10 turns.
Solder the end of the wire to the other hook.
The turns should be close together (no over-
lapping) and wound tightly. Coat the coil
with coil dope to prevent the wire from mov-
ing and to form a base for L2. Secondary
[.2 is 1Y turns of the same size wire and
should be wound over LI near the ground
end after the coil is mounted in the box.

Tune-Up and Checkout. The booster is
designed so that tune-up is necessary only to
compensate for minor differences in layout
and variations in transistor characteristics.
If your FM tuner does not have a tuning in-
dicator. turn L}'s slug-adjustment screw so
the slug is flush with the open end of the coil
form. Then screw the slug into the form 15
complete turns. This will peak the booster
near the center of the FM band.

If your tuner has a tuning indicator. tune
it to a weak station near 100 mc and adjust
L 1's stug for strongest signal indication. Tun-
ing is broad and it may require several turns
of Lt's slug before you notice a change.

To check whether the booster is operating,
tune in a weak station without the booster
and note the level of signal and noise. Then
connect the booster and check signal and
noise levels. It the booster is working cor-
rectlv the difference will be quite noticeable.

If there is no difference. go over the wiring
and check to see that Q1 is in its socket prop-
erly

The booster should be mounted near the
tuner and connected to its antenna terminals
with a short (3 or 4 inches) piece of 300-ohm
twiniead. T'he lead from the antenna should
be kept away from the output of the booster
to prevent oscillation #

-~ 3-1/4" -
- - —
.]‘I- 374" 3/8 Lq
ol 5] e t
» (| 1/8" = 1/2" = b i
F4
- [ !-7/16--—|-|/8"~ ) 2 2
2| 5 e
z 5 l Q1 TaB L2 M2
> f i . }
O- 3/16°D
I @I
YL 9N6" e 1316
’1'; -1/8 -~ 11/32"p 4
J. | ]
i e S Mg

TOP CHASSIS LAYOUT

Use these dimensions when drilling the Minibox
and all parts will be in the correct location.
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DR. DOPPLER’S

EFFECT

Being the story of how a pondering star-gazer got mixed up

with such imponderables as speed traps and burglar alarms.

By ELBERT ROBBERSON

HE ROAD is clear and the car is eager.

Our driver shoots forward, ever faster.
Suddenly a uniformed man appears, seeming-
ly out of nowhere. Our driver pulls to the
curb and patiently hears what he should have
realized already. He has been exceeding the
speed limit. Question is, how did the trooper
know? Answer: Doppler Effect.

When an Austrian named Johann Christian
Doppler wrote something called, “Uber das
farbige Licht der Doppelsterne,” back in
1842, he hardly had speed traps in mind. But
today Dr. Doppler’s strange Effect affects
most everyone. Sometimes it's beneficial;
sometimes it’s a nuisance. But any person in-
terested in electronics should know of it, how
it works and something of how it is used.

Sounds and Stars. Dr. Doppler’s paper
actually dealt with starlight. He reasoned
that just as the sound from a moving source
seems to change in pitch (see our illustration
below), the light from a moving source
should appear to change in hue. And right
he was, as a Harvard and MIT man named

E. C. Pickering proved nearly 50 years ater.

But uses of the Doppler Effect aren’t lim-
ited to astronomy. Matter of fact, you could
write a book about applications of Dr. Dop-
pler’s discovery and still likely leave out a
dozen or two.

Figuring out the basics of the Doppler
Effect is no tough task. Let's take sound as
an example. As you know, sound waves from
any source travel at a reasonably constant
speed through most any medium. But set that
source in motion—or have the listener him-
self move toward or away from the source
—and you've shaken the applecart rather
badly.

To understand why, take another look at
our train below. Since the train is moving,
each sound wave produced by the train’s
whistle will be given a little extra push by
the forward motion of the train. End result
is a compression of the original sound wave
and a rise in the sound’s pitch so long as the
train is moving toward the listener. Quite the
opposite effect takes place when the train is

Most popular example of Doppler Effect is apparent
change in pitch of passing train whistle. So long as

28

the train is approaching, the sound you hear will be
pitched higher than the actual tone of the whistle.

Electronics Illustrated
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moving away from the person hearing the
sound.

If you have a mind to you can call on
formulas to tell you exactly what’s going on.
When the sound source and the listener are
moving toward one another, the Doppler
shift in cycles per second is

\

fo

where V = speed of moving object, C =
speed of sound, and f = frequency of sound.

And when the source and the listener are
moving away from one another, the new fre-
quency in cps is

f — (V x {/C)
where V, C and f mean the same as they do
above.

At The Races. For a real down-to-earth
example, let’s say a Ferrari Berlinetta is ap-
proaching the stands. With our Berlinetta ca-
reening along at a 175-mph clip—more than
256 fps—its engine just might be emitting
a 700-cps roar. Assuming a sound velocity
in air of 1,120 feet per second, the Doppler
shift will be just what our formula said it
would:

256 x 700/1120, or about 160 cps.
Add this to the frequency of the engine noise
and the approaching snarl will be 860 cps.

With the Berlinetta going away from the
stands, the frequency of the sound you hear
will be

700 — 256 x 700/1120,
or about 540 cps.

As you might guess, these same relation-
ships hold for sound in water. And here’s
the real clincher: replace speed of sound
with speed of light in the foregoing formulas,

and these relationships are true of light rays,
or even radio waves!

Getting Practical. Listen to locomotives or
racing cars and all you get is deaf. But use a
little electronics, and the Doppler shift of
sound in air really can be put to work. Sup-
pose you have a lab, a factory, store or just
a simple pile of gold in a room that you don’t
want intruders messing around in.

You could bar the windows, double-lock
the doors, plaster the place with foil strip or
wires, install invisible light projectors and
photocells and have a watchman periodically
check the whole kaboodle. But anyone who
seriously wanted in might come through a
ceiling, wall or the floor. He'thus might elude
your carefully placed photoelectric systems
or other traps—having first slugged the
watchman, of course.

Such a blueprint for burglary can be foiled
by Doppler Effect equipment. Here’s the way
Walter Kidde & Co. does it. In an area to
be protected, a small transmitter fills the
room with ultrasound—a tone of 19,200 cps
that's inaudible to the human ear. A com-
panion receiver picks up this sound, along
with echoes from the walls, floor, ceiling or
any other motionless object in the area. So
long as nothing in the space moves, all of the
echoes are the same frequency as the original
sound. Result is that the alarm just sits and
waits.

Let some reflective object in the area move
as stealthily as mere inches per second,
though, and a sound refiection differing from
the original frequency will be picked up by
the receiver. This, in turn, causes a compari-
son circuit in the master-control unit to flip
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when you and the train are neck-and-neck will
you hear the real note its whistle is emitting,

But as soon as the tfrain has passed. the sound
will be pitched lower. Only for the brief moment
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EFFECT

In-car components of Doppler speed-trap system are surprisingly
few. Gauge directly in front of officer shows speed of car ahead.

its electronic wig. In the guard’s office or
maybe at police station. bells ring, lights flash
and the secret is out.

The Electronic Side. If you have a hi-fi
system, the Doppler Effect can be annoying.
Feed your woofer some tweets and you'll get
distortion you likely won’t need a wave an-
alyzer to detect. Reason is that the fre-
quencies of high notes are shifted back and
forth by excursions of the speaker cone while
it is pumping out fat lows.

But speakers aren’t the only victims ot Dr.
Doppler’s discovery. Put yourself in a car
zooming at 100 mph toward a radio broad-
casting station and there’ll be a Doppler shift
in the station’s frequency. Tn this case. of
course, your own speed is so puny in com-
parison to the velocity of the radio waves that
the shift wouldn’t be noticeable. But raise the
vehicle speed or the station’s frequency and

the Doppler shift can become significantly
large.

Take artificial satellites as an example
Broadcasting on VHF and UHF frequencies
and moving at speeds of 17,000 mph or so.
they Dopple markedly. Matter of fact, the
Doppler shift can be detected with an ordi-
nary receiver and a simple frequency stand-
ard. And with a somewhat more sophisticated
setup, satellite altitude, distance and speed
can be calculated. |

Dr. Doppler’s strange Effect often causes
TV-signal flutter, too. Passing aircraft usual-
ly are the culprits. Picture and sound can de-
teriorate every few minutes as Doppler-
shifted TV-signal reflections go in and out
of phase with the desired straight-path signal.
People who are not electronically hep blame
hams. the set manufacturer or the repairman

|Continued on page 112}

Another common appli-
cation of the Doppler
Efftect is in burglar
alarms. In system
shown here, transmitter
{upper right) sends out
tone so high in frequen-
cy it cannot be heard
by human ear. Receiver
(lower left) picks up
steady tone from trans-
mitter unless something
or someone in the room
moves. When this hap-
pens, frequency of re-
flected sound changes,
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triggering the alarm

30

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

THREE CHEERS. We finally made it
through that maze of misinformation cir-
culated in European DX circles and came
up with the straight dope on West Berlin SW
operations. RIAS’ own 20-kw transmitter
in the divided city holds down 6005 kc at
1300-2300 EST. Rest of the day RIAS pro-
grams are carried on this same channel by
a 100-kw VOA job at Munich. Advice: shoot
for West Berlin midafternoons.

Antarctica hardly is rare on the ham bands
anymore but EIDXCer Gregory Surma,
WABGLY, of Detroit made it real DX again.
He worked KC4USK down on 40 meters.

Anyone interested in exotic Pacific islands
who can’t quite get out of bed in the wee
hours should try for R. Tahiti at 2300 EST
on 11825 kc. But do it now before 25 meters
goes dead at night.

Back to 40 meters, was anybody able to
work those Latin American hams playing
rebel last May 207 It seems they found a safe
(though illegal) way to tweak Castro’s beard.
But this isn’t the first time that broadcaster
and amateur became one.

Most distant SWBC station heard in East-
ern North America is that domestic relay
at Perth, Western Australia. EIDXCer Gerry
Klinck of Buffalo, N.Y., reports excellent re-
ception at 0500-0700 EST on 9610 kc.

Story runs that some Dominican Republic
stations just can’t get call letters straight. Ac-
cording to reliable sources, all transmitters
operated by government-owned R. Santo
Domingo Television are assigned letters
HISD. But the DR’s international service on
9505 kc still announces as HI4U at 1800
sign-on. Catch is that this type call supposed-
ly went out with Trujillo.

DXers mourning the loss of Surinam’s
SWBC station should stop. The government
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telephone service verifies promptly via letter.

There doesn’t seem to be any question
about it now. That mysterious station play-
ing the song Honey Honey continuously
around 1300 EST on 1169/ and 9560 kc is
a jammer aimed at the Russian-based R. Teje
Iran. But the jammer also apparently has no
connection with R. Tehran's new 100-kw
transmitters as believed by some. Credit for
this piece of detective work goes to members
of the EIDXC and ASWLC as well as to a
little gadget called the Fraud Finder. We
wonder who really is responsible for the
Honey Honey bit.

Watch for offband SWBC stations Sundays
when some radioteletype interference is si-
lent. Sample catch: R. Yerevan (Armenian
S.S.R.), which has English for North Amer-
ica at 1520-1530 EST on 11690 kc.

If you hear jamming on 9640 kc at 0830-
0845 and 1730-1745 EST, it's aimed at
N.T.S. (R. Free Russia) transmissions over
facilities of the Korean Broadcasting System.
And speaking of N.T.S., this outfit's U.S.
address is Box 7043, North Station. Arling-
ton, Va. 22207.

Moving up 5 ke, we’ll remind you that
Vatican State counts as a country for EIDXC
purposes. And Vatican R. easily can be
logged during its North American beam at
1950 EST.

Persons interested in having a crack at
BCB DX should make a try for a station
called ZNS on 1540 kc. It’s located in Nas-
sau, Bahamas, and often comes through in
the early evening, conditions permitting.

Latest news on the club front is that the
DXRC has folded. This leaves the FCC with
only one organization assisting it by issuing
call letters to SWL's. Q
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THE KIT:
receiver

THE SOURCE: Allied Radio Corp., 100 N. Western
Ave., Chicago, Ili. 60680

THE PRICE: $39.95

THE CONSTRUCTION TIME:

STAR ROAMER 5-band short-wave

about 20 hours

WHAT YOU want and what you need in
a receiver depend on a good many
things, your pocketbook being one of them.
But most anyone interested in radio needs
an all-band set or two around his shack, and
this is precisely where the Knight-Kit Star
Roamer fits in. For $39.95, the Star Roamer
would seem to be a natural for most any
short-wave listener or novice ham who wants
a low-cost, general-coverage receiver.

What It Is. Basically a four-tube superhet,
the Star Roamer provides most of the features
the beginning SWL or ham would look for.
It tunes long wave (200 to 400 kc) ; medium-
wave, i€, standard broadcast (550-1800
kc); and short-wave (1.8 through 30 mc in
three separate bands). Automatic volume
control (AVC) and automatic noise limiter
(ANL) circuits are part of the works. So,
too, are an illuminated slide-rule dial, an
S-meter, electrical bandspread, a headphone
jack and other features you'd expect to find
In a communications receiver.

A quick look at the Star Roamer’s sche-
matic reveals a circuit surprisingly similar to
that found in a good many AC/DC radios.
To be sure, the Star Roamer does have a
power transformer and therefore can be op-
erated only on AC. But its rectifier (a sele-
nium diode) is a half-wave affair, just as
it is in the case of AC/DC sets. What’s more,
output from the power supply is a low 105
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volts DC, a factor which has one adverse
affect on the circuit’s performance.

Tube lineup in the Star Roamer is a 6BE6
converter in a pretty straightforward hook-
up. The IF, a 6HR6, again is more or less
conventional, with one exception—a potenti-
ometer between suppressor grid and ground
can be set to cause this stage to oscillate, thus
equipping the set for CW reception. The
three-stage audio section which follows a
solid-state diode detector also is somewhat
atypical, inasmuch as it contains one more
stage than the usual AC/DC set would have.
A 12AX7 duo-triode provides the AF am-
plification, while a 6AK6 power pentode
drives the self-contained 4-in. speaker.

Putting It Together. Building the Star
Roamer is a reasonably pleasant task. We
found the assembly manual easy to follow,
and we uncovered no errors of any conse-
quence. One thing that did bother us about
the manual is its failure to explain that cer-
tain leads and wires must be trimmed and
stripped before they are connected. Realizing
that we would end up with a rat’s nest of
looped and double-looped leads, we soon took
it upon ourselves to strip and tin leads as we
went along. But since the Allied Radio peo-
ple state that “you can build a perfect Star
Roamer” “even if you’ve never built anything
before,” we think the little matter of trim-
ming leads to length is something they should
have inserted in the manual.

Another failing of the manual bothered us
somewhat. This is its habit of arbitrarily in-
jecting a step at a point where it just doesn’t
make much sense. For example, we had the
wiring nearly completed when we were in-
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Underside of completed receiver. Unit looks neafer
than most others would because builder trimmed
many leads. Manual did not instruct him to do so.

structed to mount a two-terminal strip “on
top of chassis with a 6-32 x Y4-in. screw,
lockwasher and nut.” Doing so posed no par-
ticular problem, of course, but we were sur-
prised to find this step in a section of the
manual entitled “wiring the chassis top.”
Logically, one would have expected such a
step to appear much earlier.

Other steps-out-of-order proved more
troublesome. For example, with leads con-
nected to every pin on tube V2’s socket, we
then were instructed to “solder the other
lead (of a capacitor) to ground lug B near
pin 3 of V2.” In view of the leads running in
and around this ground lug, this was no easy
task. But this step couid have been easy had
Knight-Kit given it precedence over some of
the other wiring on this same socket.

All things considered, though, the manual
is a good one. For the beginning SWL, it
even contains tips on when to listen in, and
for the ham-to-be it offers the complete In-
ternational Morse Code. Reason for this last
extra is a feature of the Star Roamer we
haven’t mentioned as yet. Because of the
rather unusual method this set uses to re-
ceive CW signals—the oscillating IF stage
we talked about earlier—the Star Roamer
also can be used as an audio oscillator for
code practice. Knight-Kit provides for this
by adding a Code-Normal switch on the rear
panel, which cuts out the speaker, as well as
a jack to accept leads from a key.

How It Performed. The Knight-Kit Star
Roamer is billed as being long on economy.
We found it to be somewhat less long on per-
formance, as is the case with most low-cost
SW receivers.
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Top view of completed receiver. again with cabinet
removed. Loopstick (at bottom) serves for BCB re-
ception; other bands require external antenna.

After extensive instrument alignment, sen-
sitivity on the low end of its lowest short-
wave band was measured as 8.5 pv for 10
db signal-to-noise ratio (S/N). On the top
end of this same band, we measured a sen-
sitivity of 14 pv for 10°db S/N. And though
usable, a sensitivity of this order is rather
low for a receiver of this type.

As for the audio end of things, the audio
output stage is on the short side when it
comes to driving the speaker. At all but ex-
tremely low listening levels, the stage over-
loads and produces severe distortion. We sus-
pect that the low B+ voltage mentioned
earlier is at fault here.

Another handicap of the Star Roamer is
its 8-kc IF bandwidth and very-low front-end
selectivity. These two weaknesses make
it very difficult to pick out individual signals
on a crowded band. In addition, they com-
bine to make the 200-400-kc band almost
unusable. Strong local AM broadcast sta-
tions simply punch through to the detector,
in some cases causing severe cross-modula-
tion and local oscillator pulling.

The control labeled Sensitivity, which
causes oscillation in the IF amplifier to pro-
duce a beat note with the signal, turned out
to be so critical in adjustment that its use
produces severe motor-boating more often
than not.

Summing up, we found the Star Roamer
to be attractive in design and a relatively easy
kit to build. Some features—such as the
S-meter and automatic noise limiter—are ex-
cellent. But, in common with much low-cost
equipment, the receiver has some problems
when it comes to performance. -§
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VER STOP to think that we audio buffs
have our own kind of calendar? As you
probably are well aware, our audio New Year
begins in the fall. And it gets under way just
enough in advance of Christmas to tempt
most audiophiles into giving themselves a
present or three. All of this means, of course,
that it’s now new-product time in the hi-fi
industry. And from what I've been seeing
lately during visits to manufacturers, this
year’s new equipment is going to spell temp-
tation.

To begin, let’s take a look at speakers. Cer-
tain to create a stir is the new (and long-
awaited) AR-4 from Acoustic Research. At
less than $60, the AR-4 is an economy sys-
tem by anyone’s standards. And it’s also an
amazing speaker no matter how you judge
the thing. Matter of fact, it occupies about
a third as much space (and sells for about
a quarter of the price) as the company’s now-
famed AR-3.

1t’s no news, of course, that small speakers
can produce big sound. But a lot of audio-
philes are going to be stunned at the sound
this system produces. The bottom end is
there, all right. It doesn’t begin to roll off
until about 60 cps and there’s useful response
down to 40 cps—with extremely low har-
monic distortion. All of this bottom issues
from an 8-in. woofer in an acoustic-suspen-
sion enclosure.

The high end is there, too, thanks to a
new tweeter with excellent dispersion and
transient response. The highs are detailed,
open and unpeaked. And you can translate
this audio jargon into unqualified praise for
one of the most natural-sounding speakers
I've heard. It’s quite an achievement.

If the above seems to indicate that other
manufacturers have been standing still, let’s
correct that impression right off. Other low-
price speakers in the offing are going to give
owners of expensive rigs something to think
about. One of them—the Fisher XP-5—is
almost identical in low-end design to the
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W Cost-cutting speakers in space-saving designs
* Nuvistor joins transistor for semi-solid-state

V* Prefinished cabinets in kits you construct

AR-4. 1t, too, sports an 8-in. woofer in an
acoustic-suspension configuration, though it
officially hasn’t been dubbed such by Fisher.
At $50, the XP-5 sounds embarrassingly
good. And though it’s been on the market for
a few months without causing the stir it
should have, its day should come this fall.
My guess is that things really will take off
when the audio public begins to realize what’s
happening to economy speakers.

From KLH comes another new system ten-
tatively designated the Model Seventeen. And
it also seems destined to get its share of at-
tention. This is an under-$70 speaker, in—
you guessed it—an acoustic-suspension de-
sign. In this case, the woofer is a 10-in. unit
and the enclosure is a shade larger than those
just mentioned.

The low end of the Seventeen is an im-
provement on that of the popular Model Ten
(now being dropped in favor of the less ex-
pensive new system). In fact, there’s excel-
lent, low-distortion response to just under
40 cps. The tweeter employs a modification
of the strange cone-design used in the Model
Six (a system that is unlikely to be dropped
or improved on in its price class for a long
time to come).

Most all the features of the earlier speaker
are present in the Seventeen, and at a far
lower price. 1 know that KLH began to de-
velop the unit with doubts that what they
wanted could be done for the price. But they
did it, and the results can’t be faulted.

I can’t (and won’t) attempt to compare
the AR-4, XP-5 and the Seventeen with each
other. You do it. Whichever of these systems
you prefer, all of them point the way toward
lower-price good sound than anyone thought
possible a few years ago.

Before we leave speakers, | also ought to
mention that there’s good news from Electro-
Voice for the do-it-yourself audiophile
school. For one thing, the E-V people are
making their popular Models Two and Four

[Continued on page 108}
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Master Electronics faster with RCA Home Training

NEW, EASY WAY TO BEGIN WITH “AUTOTEXT’” PROGRAMMED INSTRUCTION

4 fascinating \
THEORY LESSONS.

HERE’S WHAT YOU GET!

excmn
EXPERIMENT LESSONS.

-5

Each contains hundreds of absorbing,

Here are all the basic principies of
radio and electronics in easy-to-un-
derstand language, fully iilustrated!

experiments and construction tech-
niques to help you learn easier!

40 complete

Filled with practlcal time-saving,
money-saving serdicing tips to use
throughout your training!

PLUS ALL THIS AT NO EXTRA COST..

I
15 KITS!

to build a Multimetefl AM
Receiver.and Signai Gener-

ator. Kits contain new B
for experiments, integrated

MULTIMETER

$0 as to demonstrate what
you learn in the lessons and

to help you develop tbeh-'

nical skills. Each kit is|fun
to put together! Compare
what RCA gives you with

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

AM RECEIVER

’
Have the satisfaction of

SIGNAL
GENERATOR

A “must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-

building your own AM radio
with this high quality 6-
tube superheterodyne set.
Big 5 speaker, fine tone!

mental frequencies for all

any other school! radio and TV work.

Begin your training the faster, easier way with new “Auto-  Complete selection of Home Training Courses to choose

text’’ programmed instruction. You learn almost automati-  from: TV Servicing + Color TV - Transistors + Communica-
cally—and go on to advanced training sooner than you ever  tions Electronics - FCC License Preparation - Mobile Com-
thought possible! Practical work with the very first lesson.  munications - Automation Electronics - Digital Techniques

» Nuclear Instrumentation - Automatic Controls - Industrial

Applications - Drafting - Computer-Programming.

Liberal Tuition Plan. Pay only as you learn. No long term
contracts to sign! No monthly installments required!

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

RCA INSTITUTES, INC., pept.£1-N4
350 West 4th St., New York 14, N. Y.

CLASSROOM TRAINING ALSO AVAILABLE

RCA Institutes Resident School in New York City and RCA
Technical Institute in Cherry Hill (near Camden), New Jersey
offer training that will prepare you to work in rewarding posi-
tions in fields such as automation, communications, tele-
vision, computers, and other industrial and advanced electronic
applications. You are eligible even if you haven't completed
high school. Check Classroom training and information will be

THE MOST TRUSTED NAME
rushed to you.

A IN ELECTRONICS
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24-HOUR
SHORT-WAVE

® Updated listings! Latest times, frequencies, call letters!

® FEnglish-language broadcasts round the clock, round the world!

THE 24-Hour Short-Wave Schedule EI published in the January 1962 issue
long has been prized by most every short-wave listener in North America.
For with this Schedule close at hand, the short-wave listener never had to search
the bands for English-language broadcasts. A quick check of the Schedule told
him precisely when and where to listen for English-language broadcasts any time
of the day or night.

Now, El's 24-Hour Short-Wave Schedule has been updated to incorporate the
very latest information on times, frequencies, call letters, station names and
locations. Though some of the stations will prove a chailenge for even the ablest
DXer, many can be heard throughout North America when ionospheric condi-
tions are favorable. A detailed and accurate reception report sent to nearly any
station on the Schedule will bring you an attractive QSL card for your shack.

Keep in mind that all time designations are in Eastern Standard Time, and
ihat all frequencies are in kilocycles. Good listening!

ABBREVIATIONS USED IN THIS SCHEDULE 8 ranEmisSo sl benrea o otk
Br.—British R.—Radio America
C.—Central Rep.—Republic +—Best reception in Western U.S.
E.—Eost S.—South B.C.—Broodcasting Company
N.—North W.—West {or Corporation)

All times listed ore Eastern Stondard Time. To convert, subtract 1 hour for Centrol Standard Time,
2 hours for Mountain Standard Time, and 3 hours for Pacific Stondord Time. All frequencies are in kilocycles.

TIME (EST) FREQ. CALL STATION NAME LOCATION
4973 — R. Yaounde Yaounde, Cameroon
6040 — R. Yaounde Yaounde, Cameroon
61454 DMQ6 Deutsche Welle Cologne, W. Germany
95754 DMQ9 Deutsche Wetle Cologne, W. Germany
97354 DMQ9 Deutsche Wwelle Cologne, W. Germany

12:15 A.M.

5035 — Icl Bangui Bangui, C. African Rep.
6130°* R. Nacional de Espana Madrid, Spain
7220 R. Bangui Bangui, C. African Rep.
9360"° R. Nacional de Espana Madrid, Spaln
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TIME (EST) FREQ. CALL STATION NAME LOCATION

12:30 AM. -
6090 —_ V. Cambodia Phnom Penh, Cambodia
6185 — W. Nigeria B.C. ibadan, Nigeria
11925 HLK6 Korean B.C. Seoul, S. Korea
12:45 A.M.
4885 —_— E. Nigeria B.C Enugu, Nigeria

4685 — Deutsche Welle Cologne, W. Germany

5984 — R. Buea Yaounde, Cameroon

6015 — V. America Rhodes, Greece

6090 LRIl Argentina Calling Buenos Aires, Argentina

6185 — V. America Rhodes, Greece

7130 — V. America Rhodes, Greece

9530 — V. America Rhodes, Greece

117804 LRiI2 Argentina Calling Buenos Aires, Argentina

11785 DMQ11 Deutsche Welle Cotogne, W. Germany
1:30 A.M.

11975 ELWA R. Village Monrovia, Liberia

7075 - United Arab Rep. B.C. Cairo, Egypt

11930 — United Arab Rep. B.C. Cairo, Egypt

15335 —_ R. Ceylon Colombg, Ceylon
1:45 AM.

6145 - Ici Paris Paris, France

7280 — ici Paris Paris, France

9620 — lci Paris Paris, France

9775 —_— ici Paris Paris, France

11845 — Ici Paris Paris, France

15245 —_ Ici Paris Paris, France

3316 —_— Sierra Leone B.C. Freetown, Sierra Leone

5980 —— Sierra Leone B.C. Freetown, Sierra Leone

6050 HCJB V. Andes Quito, Ecuador

7035 —_ R. Peking Peking, China

7120 XZK4 Burma B.C. Rangoon, Burma

7525 — R. Nederland Hilversum, Netherlands

9650 — R. Peking Peking, China

11730 — R. Nederland Hilversum, Netherlands
2:15 AM.

9580 — R. Australia Melbourne, Australia
2:30 A.M.

6105 — V. Mailaya Kuala Lumpur, Malaya

7110 — V. Malaya Kuala Lumpur, Malaya

7220 — Trans World R. Monte Carlo, Monaco

9635 — R. Malaya Kuala Lumpur, Malaya

9675 — warsaw Calling Warsaw, Poland

11840 — Warsaw Calling Warsaw, Poland

11900 _— V. Malaya Kuala Lumpur, Malaya

11925 HLK6 Korean B.C. Seoul, S. Korea

11945 DMQ11 Deutsche Welle Coiogne, W. Germany

15275 DMQ15 Deutsche Welle Cologne, W. Germany

6055 OLR2G R. Prague Prague, Czechoslovakia

9775* —_ R. Moscow Moscgw, U.S.S.R.

11945 - R. Prague Prague, Czechosiovakia

15285 — R. Prague Prague, Czechoslovakia

15420 — R. Prague Prague, Czechoslovakia

21450 = R. Prague Prague, Czechoslovakia
3:30 A.M.

9675 — Warsaw Calling Warsaw, Poland

11840 —_— Warsaw Calling Warsaw, Poland

15275 — warsaw Calling Warsaw, Poland
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TIME (EST) © FREQ. CALL STATION NAME LOCATION

3:45 A.M.
15410 DMQ15 Deutsche Welle Cologne, W. German
17845 DMQ17 Deutsche Welle Cologne, W. Germani

4 AM.
4785 - R. Tanganyika Dar-es-Salaam, Tanganyika
9655 HED®6 Switzerland Calling Berne, Switzertand
15435 GWE BBC London, England
17720 HEU7?7 Switzerland Calling Berne, Switzerland
21520 HERS Switzerland Calling Berne, Switzerland

4:15 AM.
7240 — Kenya B.C. Nairobi, Kenya
17820 — R. Ceylon Colombo, Ceylon

4:30 A.M.
7250 - R. Malaysia Singapore, Malaysia
11875 — NHK Tokyo, Japan
15235 — NHK Tokyo, Japan

5 AM.
9470 vuD All India R. Delhi, India
11690 — R. Moscow Moscow, U.S.S.R.
11710 vuD All india R. Delhi, India
15070 GWC BBC London, England
15290 vubD All India R. Delhi, India
17790 GSC BBC London, England

5:15 A.M.
6095 BED29 V. Free China Taipei, Taiwan
7130 BED7 V. Free China Taipei, Taiwan

5:30 A.M.
7190 HLK30 Korean B.C Seoul, S. Korea
9610° LLG R. Norway Oslo, Norway
11850* LLK R. Norway Oslo, Norway
15175¢ LLM R. Norway Oslo, Norway
15225 —_ R. Kabul Kabul, Afghanistan
21730° LLQ R. Norway Oslo, Norway

6 A.M.
2450 4VEH Evangelistic V. Cap Haitien, Haiti
4970 VQAS52 R. Sabah Jesselton, N. Borneo
5900 ZNB ZNB Mafeking, Bechuanaland
6120 4VEH Evangelistic V. Cap Haitien, Haiti
9585 YDF6 V. Indonesia Djakarta, Indonesia
9770 4VEH Evangelistic V. Cap Haitien, Haiti
11715 YDF2 V. Indonesia Djakarta, Indonesia
11835 4VEH Evangelistic V. Cap Haitien, Haiti
15155 - Springbok R. Paradays, S. Africa
17885 —_— Springbok R. Paradays, S. Africa

6:30 A.M. -
4494 - Sudan B.C. Omdurman, Sudan
9508 — Sudan B.C. Omdurman, Sudan
9555* OiX2 Finnish B.C Helsinki. Finland
11805 0IX8 Finnish B.C. Helsinki, Finland
11855 — Sudan B.C. Omdurman, Sudan
15185 OIX4 Finnish B.C. Helsinki, Finland

7 AM
5044 — Korean Central B.C. Pyongyang, N. Korea
7110 HED2 Switzeriand Calling Berne, Switzerland
9505 OLR3B R. Prague Prague, Czechoslovakia
9665 HED6 Switzerland Calling Berne, Switzerland
9752 — Korean Central B.C. Pyongyang, N. Korea
11725 OLR4E R. Prague Prague, Czechoslovakia
15165* OZF7 V. Denmark Copenhagen, Denmark
15285 OLRSH R. Prague Prague, Czechoslovakia
15300 GWR BBC London. England
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TIME (EST) FREQ. CALL STATION NAME LOCATION

7:30 A.M.
3300 — British Honduras B.C. Belize, Br. Honduras
6030 — V. Cambodia Phnom Penh, Cambodia
9620 === R. Sweden Stockholm, Sweden

7:45 A.M. -
11795 DMQ11l Deutsche Welle Cologne, W. Germany
11865 HERS5 Switzerland Calling Berne, Switzerland
15205 DMQ15 Deutsche Weille Cologne, W. Germany
15315 HEU6 Switzeriand Calling Berne, Switzerland
17845 HER33 Switzeriand Calling Berne, Switzerland

8 AM.
4885 — Kenya B.C. Nairobi, Kenya
4970 VQAS52 R. Sabah Jesseiton, N. Borneo
4973 — lei Yaounde Yaounde, Cameroon
6040 — lci Yaounde Yaounde, Cameroon
15245 —_ lci Paris Paris, France
21620 — lci Paris Paris, France

8:15 A.M.
15125 - V. West Lisbon, Portugal
17895 - V. West Lisbon, Portugal
21495 — V. West Lisbon, Portugal

8:30 A.M.
11810 vuD All India R. Delhi, India
15215 vuD All India R. Delhi, india

8:45 A M.
9515 TAT R. Ankara Ankara, Turkey

9 A.M.
6015 _— V. America Rhodes, Greece
6185 — V. America Rhodes, Greece
7130 - V. America Rhodes, Greece
7275 — V. Nigeria Lagos, Nigeria
9530 - V. America Rhodes, Greece
9590 _ R. Nederland Hilversum, Netherliands
9690 — V. Nigeria Lagos, Nigeria
11925 HLK6 Korean B.C. Seoul, S. Korea
15115* HCJB V. Andes Quito, Ecuador
15155 — R. South Africa Paradays, S. Africa
15190 _— R. Ghana Accra, Ghana
15410 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
15445 —_ R. Nederland Hilversum, Netherlands
17840 R. Sweden Stockholm, Sweden
17885 - R. South Africa Paradays, S. Africa
17890+ HCJB V. Andes Quito, Ecuador

9:15 A.M.
5040 XZK9 Burmia B.C. Rangoon, Burma

9:30 A.M.
5955 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
5984 — R. Buea Yaounde, Cameroon
9585* YDF6 V. Indonesia Djakarta, Indonesia
11715* YDF2 V. Indonesia Djakarta, Indonesia

9:45 A:M.
6070 - R. Ghana Accra, Ghana
9660 — R. Sweden Stockholm, Sweden
9665 HEU3 Switzerland Calling Berne, Switzerland
11865 HERS Switzerland Calling Berne, Switzerland
15315+ HEU6 Switzerland Calling Berne, Switzerland
17910 — R. Ghana Accra, Ghana
21545 — R. Ghana Accra, Ghana

November, 1964 41

www americanradiohistorv com


www.americanradiohistory.com

TJIME (EST)

FREQ.

CALL STATION NAME

LOCATION

10:15 A.M.

10:30 A.M.

10:45 A.M.

11:15 AM.

11:30 A.M.

11:45 A.M.

6195 GRN BBC London, England

7120 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
7250 — Vatican R Vatican State

9645 — Vatican R. Vatican State

11740 — Vatican R. Vatican State

11865 —_ Ici Leopoldvilte Leopoldville, Rep. Congo
15245 —_— Ici Leopoldville Leopoldville, Rep. Congo
15285* OLRS5SH R. Prague Prague, Czechoslovakia
17830* — R. Prague Prague, Czechoslovakia
11795 — Deutsche Welle Cologne, W. Germany
4797 — R. Somali Hargeisa, Somali

7130 BED7 V. Free China Taipei, Taiwan

9505 — R. Belgrade Belgrade, Yugoslavia
9675 — R. Somali Hargeisa, Somali

9685 BED73 V. Free China Taipei, Taiwan

11825 BED69 V. Free China Taipei, Taiwan

15240 —_— R. Belgrade Belgrade, Yugoslavia
9705 ETLF R. Voice of Gospel Addis Ababa, Ethiopia

6185 — V. America Rhodes, Greece

7130 — V. America Rhodes, Greece

9009 — Kol Yisrael Tel Aviv, Israel

9410 GRI BBC tondon, England
9530 — V. America Rhodes, Greece

9555 0iX2 Finnish B.C. Helsinki, Finland
11805 01X8 Finnish B.C. Helsinki, Finland
15155 — R. South Africa Paradays, S. Africa
15185 O1X4 Finnish B.C. Helsinki, Finland
17883 —_ R. South Africa Paradays, S. Africa
6065 —_ R. Sweden Stockholm, Sweden
11705 — R. Sweden Stockholm, Sweden
15275 DMQ15 Deutsche Welle Cologne, W. Germany
17815 DMQ17 Deutsche Welle Cologne, W. Germany
4905 ETLF R. Voice of Gospe! Addis Ababa, Ethiopia
4973 — lci Yaounde Yaounde, Cameroon
6040 —_— lci Yaounde Yaounde, Cameroon
7150 — R. Moscow Moscow, U.S.S.R.
7330 — R. Moscow Moscow, U.S.S.R.
17910 —_ R. Ghana Accra, Ghana

6055 HER2 Switzerland Calling Berne, Switzerland
9662 HEU3 Switzerland Calling Berne, Switzerland

12:15 P.M.

12:30 P.M.

5035 — R. Bangui Bangui, C. African Rep.
5900 ZNB ZNB Mafeking, Bechuanaland
6070 — R. Ghana Accra, Ghana

6195* GRN BBC London, England

7220 — R. Bangui Bangur, C. African Rep.
9510* GS8 88C London, England

9540 ZL2 R. New Zealand Wellington, N.Z.

11780 ZL3 R. New Zealand Wellington, N.Z.

15115 —_ R. South Africa Paradays, S. Africa
17883 — R. South Africa Paradays, S. Africa
8550 OLR3A R. Prague Prague, Czechoslovakia
11990 OLR4C R. Prague Prague, Czechoslovakia
15448 —_ R. Prague Prague, Czechoslovakia
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TIME (EST) FREQ. CALL

STATION NAME

LOCATION

12:45 P.M.

R. Sweden

Stockholm, Sweden

3300 — British Honduras B.C. Belize, Br. Honduras
4820 —_ R. Gambia Bathurst, Gambia
4850 — ici Nouakchott Nouakchott, Mauritania
6195 GRN BBC London, England
1:15 P.M.
6025 —_ V. West Lisbon, Portugal
6190 —_ Vatican R. Vatican State
7250 — Vatican R. Vatican State
9645 = Vatican R. Vatican State
9680 — V. West Lisbon, Portugal
11760 — R. Addis Ababa Addis Ababa, Ethiopia
11935 — V. West Lisbon, Portugal
15125 — Vatican R. Vatican State
1:30 P.M.
4940 — Ici Abidjan Abidjan, Ivory Coast
6100 — R. Belgrade Belgrade, Yugoslavia
6135 — Warsaw Calling Warsaw, Poland
7125 — Warsaw Calling Warsaw, Poland
7200 — R. Belgrade Beigrade, Yugoslavia
11800 — R. Ghana Accra, Ghana
15270 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
1:45 P.M.
4973 lci Yaounde Yaounde, Cameroon
6040 — lci Yaounde Yaounde, Cameroon

4960 —_ R. Moscow Moscow, U.S.S.R.
$930 — R. Prague Prague, Czechoslovakia
6025 —_ R. Prague Prague, Czechoslovakia
6110 GSL BBC London, England
9705 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
9865 YDF6 V. Indonesia Djakarta, Indonesia
11715 YDF2 V. Indonesia Djakarta, Indonesia
11850 — Sofia Calling Sofia, Bulgaria
11900 — R. South Africa Paradays, S. Africa
15155 — R. South Africa Paradays, S. Africa
15270 ETLF R. Voice of Gospel Addis Ababa, Ethiopia
16330 — Sofia Calling Sofia, Bulgaria
2:15 P.M.
4815 J— Ici Ougadougou Ougadougou, Upper Volta
6045 — lci Ougadougou Ougadougou, Upper Volta
11705 — R. Sweden Stockholm, Sweden
2:30 P.M.
6020 — R. Nederland Hilversum, Netherlands
6055 HER?2 Switzerland Calling Berne, Switzerland
6070 —_ Sofia Calling Sofia, Bulgaria
6135 — Warsaw Calling Warsaw, Poland
6190 — Bucharest Calling Bucharest, Romania
6234 — R. Budapest Budapest, Hungary
7110 HED2 Switzerland Calling Berne, Switzertand
7215 — R. Budapest Budapest, Hungary
7225 — R. Bucharest Bucharest, Romania
7290 —_ Sofia Calling Sofia, Bulgaria
9510 —_ Bucharest Calling Bucharest, Romania
9715 —_ R. Nederiand Hilversum, Netheriands
11865 _ Ici Leopoldville Leopoldville, Rep. Congo
11950 — R. Nederland Hilversum, Netherlands
15245 —_ ici Leopoldville Leopoldville, Rep. Congo
2:45 P.M. -
3240 ELHC R. Voice of Holy Cross Bolahun, Liberia
4800 ELHC R. Voice of Holy Cross Bolahun, Liberia
5995 vuo All India R. Delhi, India
6145~ — Vatican R. Vatican State
7235 vup Aill India R. Delhi, India
7250+ —_ Vatican R. Vatican State
8520 vubD All India R. Delhi, india
9645 — Vatican R. Vatican State
9915 VuD All India R. Delhi, India
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TIME (EST) FREQ. CALL STATION NAME LOCATION
3 P.M.
6070 — R. Ghana Accra, Ghana
7090 — R. Tirana Tirana, Albania
7225 — Korean Central B.C. Pyongyang, N. Korea
9009 — Kol Yisraet Tel Aviv, Israel
9457 — R. Peking Peking, China
9545 — R. Ghana Accra, Ghana
9715 — R. Tirana Tirana, Albania
9725 — Korean Central B.C. Pyongyang, N. Korea
15220 — R. Australia Melbourne, Australia
15280 ZL4 R. New Zealand Wellington, N.Z.
17840 —_ R. Australia Melbourne, Australia
3:15 P.Mm. =
15300 — R. Addis Ababa Addis Ababa, Ethiopia
3:30 P.M. -
5950 — Warsaw Calling Warsaw, Poland
7285 — Warsaw Calling Warsaw, Poland
9360 — R. Nacional de Espana Madrid, Spain
9525 — Springbok R. Paradays, S. Africa
11865 — R. Habana Havana, Cuba
11900 — Springbok R. Paradays, S. Africa
4 PM
3335 YvQ_C Ecos del Orinoco Ciudad Bolivar, Venezuela
5990 — Bucharest Calling Bucharest, Romania
6030 — itha’at Al-Jemhoriya Baghdad, lraq
6095 — Itha’at Al-Jemhoriya Baghdad, lraq
6190 - Bucharest Calling Bucharest, Romania
7130 — V. America Rhodes. Greece
7195 - Bucharest Calling Bucharest, Romania
7255 - Sofia Calling Sofia, Bulgaria
9530 — V. America Rhodes, Greece
39700 —_ Sofia Calling Sofia, Bulgaria
11800 — R. Ghana Accra, Ghana
11850 —_ Sofia Calling Sofia, Bulgaria
15340 —_ R. Habana Havana, Cuba
4:15 P.M.
5980 DMQ6 Deutsche Welle Cologne, W. Germany
7235 DMQ7 Deutsche Welle Cologne, W. Germany
4:30 P.M.
6020° -— R. Nedertand Hitversum, Netherfands
6070 —_ Sofia Calling Sofia, Bulgaria
6085* —_ R. Nederland Hilversum, Netherlands
7080 —— R. Tirana Tirana, Albania
7290 —_ Sofia Calling Sofia, Buigaria
9545 — R. Ghana Accra, Ghana
9715% - R. Nederiand Hilversum, Netheriands
15295 — Lebanese B.C. Beirut, Lebanon
5 P.M.
5900 — R. Budapest Budapest, Hungary
6095* BED29 V. Free China Taipei, Taiwan .
6100 - R. Belgrade Belgrade, Yugoslavia
6234 —- R. Budapest Budapest, Hungary
7130* BED7 V. Free China Taipei, Taiwan _
7200 — R. Belgrade Belgrade, Yugosiavia
7215 - R. Budapest Budapest, Hungary
7285 TAS R. Ankara Ankara, Turkey .
9505 — R. Belgrade Belgrade, Yugoslavia
11825* BED69 V. Free China Taipei, Taiwan
15300 DZH9 Far East B.C. Manila, Philippines
15345* BED49 V. Free China Taipei, Taiwan
15395+ BED71 V. Free China Taipei, Taiwan
17810 DZI6 Far East B.C. Manila, Philippines
17890~ BED40 V. Free China Taipei, Taiwan
5:30 P.m.
5950 — Warsaw Calling Warsaw, Poland
5960 — Bucharest Calling Bucharest, Romania
6190 — Bucharest Calling Bucharest, Romania
7195 — Bucharest Calling Bucharest, Romania
7250 — R. Malaysia Singapore, Malaysia
9540 Warsaw Calling Warsaw, Poland
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TIME (EST) FREQ. CALL STATION NAME LOCATION
6 P.M.
4970 VQA52 R. Sabah Jesselton, N. Borneo
5970 CKNA R. Canada Montreal, Canada
6000 — R. Americas Swan Isiand
9625 — R. Canada Montreal, Canada
11705 - R. Japan Tokyo, Japan
11720 CHOL R. Canada Montreal, Canada
11780 — R. Japan Tokyo. Japan
11800 —_ R. Americas Swan Island
15135 — R. Japan Tokyo, Japan
6:30 P.M.
7230 DZ19 Far East B.C Manila, Philippines
11850 DZH8 Far East B.C Manila, Philippines
15300 DZH9 Far East B.C Maniia, Philippines
15385 DZF3 Far East B.C Manila, Philippines
17810 DZi6 Far East B.C Manila, Philippines
7 P.M.
6105 — V. Malaya Kuala Lumpur, Malaya
7110 — V. Malaya Kuala Lumpur, Malaya
9635 — V. Malaya Kuala Lumpur, Malaya
9700 —_— Sofia Calling Sofia, Bulgaria
11900 — V. Malaya Kuala Lumpur, Malaya
7:30 P.M.
3300 — British Honduras B.C Belize, Br. Honduras
5960+ —_ RAI Rome, italy
62347 —_ R. Budapest Budapest, Hungary
7215 —_ R. Budapest Budapest, Hungary
7225 vuD All tndia R Dethi, India
9585* — RAI Rome, ltaly
9765 vup All India R. Delhi, India
9833* — R. Budapest Budapest, Hungary
11785 vubD All India R. Dethi, India
11885 —_ R. Pakistan Karachi, Pakistan
15335 — R. Pakistan Karachi, Pakistan
8 P.M
5930* — R. Prague Prague, Czechoslovakia
60057 — R. Prague Prague, Czechoslovakia
6085 ZYK2 R. Jornal Recife, Brazii
7275 — V. America Colombo, Ceylon P
7345¢ - R. Prague Prague, Czechoslovakia
9520 OZF5 V. Denmark Copenhagen, Denmark
9550* OLR3A R. Prague Prague, Czechoslovakia
9700* — Sofia Calling Sofia, Bulgaria
9795+ — R. Prague Prague, Czechoslovakia
11835 — V. America Colombo, Ceylon
15220° —_— R. Australia Melbourne, Australia
17840° R. Australia Melbourne, Australia
8:30 P.M.
5985° — R. Nederland Hilversum, Netherlands
6035° — R. Nederland Hilversum, Netherlands
6150° _ Bucharest Calling Bucharest, Romania
6165* HER3 Switzeriand Calling Berne, Switzerland
6175% —_ Deutsche Welle Cologne, W. Germany
6190~ —_ Bucharest Calling Bucharest, Romama
6234* — R. Budapest Budapest, Hungary
7195% - Bucharest Calling Bucharest, Romania
7215* — R. Budapest Budapest, Hungary
7225* o Bucharest Calling Bucharest, Romania
9510* — Bucharest Calling Bucharest, Romania
9535° HER4 Switzeriand Calling Berne, Switzerland
9590 —— Bucharest Cailing Bucharest, Romania
9640° DMQ9 Deutsche Welle Cologne, W. Germany
9665 HEU3 Switzertand Calling Berne, Switzerland
9833" —_ R. Budapest Budapest, Hungary
8:45 P:M.
9660 R. Sweden Stockholm. Sweden
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TIME (EST) FREQ.

STATION NAME

LOCATION

6025% — V. West Lisbon, Portugal
6035 XZK3 Burma B.C. Rangoon, Burma
6185° — V. West Lisbon, Portugal
9745”7 HCJB V. Andes Quito, Ecuador
11915+ HCJB V. Andes Quito, Ecuador
15115* HCJB V. Andes Quito, Ecuador
9:30 P.M.
4985 CP75 La Cruz del Sur La Paz, Botivia

4885 — Kenya B.C. Nairobi, Kenya
5960* —_— RAI Rome, Italy
6090* LRI1 Argentina Calling Buenos Aires, Argentina
6095 BED29 V. Free China Taipei, Taiwan
6135* — R. Habana Havana, Cuba
6150* — Bucharest Calling Bucharest, Romania
6234 — R. Budapest Budapest, Hungary
7130* BED7 V. Free China Taipei, Taiwan
7195% —_— Bucharest Calling Bucharest, Romania
7215* - R. Budapest Budapest, Hungary
7225% —_ Bucharest Calling Bucharest, Romania
9510* B Bucharest Calling Bucharest, Romania
9570 - Bucharest Calling Bucharest, Romania
9575% —_— RAI Rome, Italy
9590* — Bucharest Calling Bucharest, Romania
9690 LRA32 Argentina Calling Buenos Aires, Argentina
9833+ —_— R. Budapest Budapest, Hungary
11780 LRI2 Argentina Calling Buenos Aires, Argentina
11825+ BED69 V. Free China Taipei, Taiwan
11860* BED45 V. Free China Taipet, Taiwan
15240 — Korean Central B.C. Pyongyang, N. Korea
15345* BED49 V. Free China Taipei, Taiwan
17890% BED40 V. Free China Taipei, Taiwan
10:15 P.M.
6130* — R. Nacional de Espana Madrid, Spain
9360* — R. Nacional de Espana Madrid, Spain
9660* —_ R. Sweden Stockholm, Sweden
10:30 P.M.
4845 HJGF R. Bucaramanga Bucaramanga, Colombia
5930* — R. Prague Prague, Czechoslovakia
6005 — R. Prague Prague, Czechoslovakia
7250 — R. Malaysia Singapore, Malaysia
7345 — R. Prague Prague, Czechoslovakia
9550* OLR3A R. Prague Prague, Czechoslovakia
10:45 P.M.
97454 — R. Prague Prague, Czechoslovakia
6025* - V. West Lisbon, Portugal
6185* — V. West Lisbon, Portugal
7275 — Springbok R. Paradays, S. Africa
9525 —_ Springbok R. Paradays, S. Africa

6130* LKJ R. Norway Oslo, Norway
9610* LLG R. Norway Oslo, Norway
9700* — Sofia Calling Sofia, Bulgaria .
9710 — Mauritius B.C. Forest Side, Mauritius
11:15 P.M.
6136+ — R. Nacional de Espana Madrid, Spain
6160" — Overseas B.C. of Thailand Bangkok, Thailand
7305* — Overseas B.C. of Thailand Bangkok, Thailand
9360+ —_ R. Nacional de Espana Madrid, Spain
11810* — Overseas B.C. of Thailand Bangkok, Thailand
11:30 P.M.
6234* — R. Budapest Budapest, Hungary
7215* — R. Budapest Budapest, Hungary
9833* — R. Budapest Budapest, Hungary
15130 vuD All India R. Delhi, India
17855 vuD All india R. Delhi. India
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TRANSISTOR TESTER

By FRED MAYNARD, 11Q0846

TH[NGS are shaping up on that new proj-
ect. You’'ve bought almost all the parts
and by digging into an assortment of left-
over transistors you can save yourself a few
extra dollars. But it has been a while since
you used any of those transistors—and it
even may be difficult to remember which
ones are PNP or NPN, what the gain is or
whether they’re good or bad.

For a $2 bill (there are still a few around)
you can build a tester that will tell you
whether an unmarked transistor is NPN or
PNP, what its approximate gain (8) is and
whether it is leaky or shorted. The tester is
simple to operate and also can be used to
check diodes.

The tester has two bulbs, one being a ref-
erence to which you compare the brilliance
of the other. Push buttons S1, S2 and S3 (see
schematic), in conjunction with resistors R1,
R2 and R3 respectively, inject known base
currents into the transistor you're testing.

How it Works. This is how you use the
tester to determine the approximate gain, or
beta, of a transistor you know to be NPN
or PNP. To begin with, the gain of a tran-
sistor is equal to its collector current (l.)
divided by its base current (lu). Find these
two currents and you have it made. Take a
look at the schematic on the next page to
see how it’s done.

When SS is pressed, the full battery voltage
is applied to reference lamp P2 and approxi-
mately 70 ma flows through it, causing it to
light at maximum brilliance. Now let’s plug
in a transistor and press S3. If P1 glows as
brightly as P2, it means the current through
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Pl is about the same as it was through P2.
Trace your way through the schematic care-
fully and you’ll see that the current through
Pl also is the collector current (70 ma) of
the test transistor.

When we pressed S3 we injected a base
current of 0.48 ma. Let’s see why. Pressing
S3 completed a series circuit made up of
R3, a 6,200-ohm resistor; Bl and B2 (3
volts); and the forward-biased emitter-base
junction of the transistor. The current
through this circuit can be found simply by
using Ohm’s Law (I=E/R). In this case E
is 3 volts, the voltage of Bl and B2, and R
is 6,200 ohms, the value of R3. Divide 3 by
6,200 and you get 0.48, which is the base
current we need to know. (The base current
for S2 is 3/3,000 or 1 ma. For Sl it is 3/300
or 10 ma.) Put these values in the formula
for gain (beta), which we said earlier is col-
lector current divided by base current and
you get 70/0.48, which is 145.

To sum this up quickly, if pressing S3
causes Pl to light to full brilliance, the gain
is at lefst 145. It’s that simple. if PI lights
to only half brilliance, P1’s and the collector
current would be about half and the gain
would be 35/0.48 or about 73. Therefore,
you can mark switches S1, S2 and S3 as 7,
70 and 145, respectively, to correspond to
the gain of the transistor when the particular
push button you press causes Pl to light to
full brilliance.

When testing a transistor, always press Sl
first. Bulb P1 should light to full brilliance if
the transistor has any life at all since it takes
a gain of only 7 to light the bulb when you
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Author’s model was built on a 4x5-inch
perforated board with pilot lamps. bat-
teries and resistors mounted on top. Put
clips on leads marked C. B, E (lower left)
to check diodes and power transistors.

Push buttons S1, S2, S3 produce base cur-
rents of 10. 1 and 0.48 ma. respectively.
If when S3 is pressed Pl lights as bright-
ly as P2, the collector current is 70 ma
and the gain is approximately 145 (70/.48).

]

press SI (70 ma collector divided by a 10 ma
base current).

If this test does not cause Pl to light to
full brilliance, the transistor may be in the
socket incorrectly, NPN/PNP switch S4 may

tester was built in a 2%x3%-inch
metal candy box. If you use penlite batteries,
they should be high-current alkaline energizers.

Pocket-size

48
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SI

TRANSISTOR TESTER

PARTS LIST

Bl, B2—1.5 V battery

Pl, P2—2 Vv, 60 ma pilot lamp (#48)

R1—300 ohm, Y, watt, 5% resistor

R2—3,000 ohm, Y, watt, 5% resistor

R3—6,200 ohm, Y% watt, 5% resistor

S1, 82, S3, S5—Single-pole miniature push-
button switch (Lafayette MS-449 or equiv.)

S4—DPDT slide switch

Misc.—Transistor socket, miniature atligator
clips

R2

S2

]

be set incorrectly or the transistor may be
open. (Note: Some transistors have what is
called a reverse beta. Therefore, you may
find that when the transistor is plugged in
backwards—the collector and emitter leads
reversed—P1 will glow slightly.)

If pressing S1 caused P1 to light to full
brilliance, press S2. If PI still lights to full
brilliance, the gain is at least 70/1 or 70. If
P1 glows at about half brilliance, the gain
may be 35 or higher. Now press S3. If Pl
still lights to full brilliance, the gain is about
145.

If P1 lights to full or nearly full brilliance
when none of the buttons is pressed there is
a collector-to-emitter short. High leakage
(common in some low-grade power tran-
sistors) can cause Pl to glow dimly. How-
ever, P1 will come up to full brilliance when
S1, S2 or S3 are pressed. Such transistors
may be useful for some applications.

Diode Testing. To check 'the polarity of
an unmarked diode, connect its leads to the
emitter and collector clips. If the diode is
good, P1 should light (about half brilliance)

[Continued on page 113]
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An unusual bass-reflex system

that pockets its midrange/tweeter
kangaroo-fashion, this budget

duo really outdoes many a more

expensive design hands down!

By HARRY KOLBE

YURE that's a way-out

».) name for a speaker sys-

tem, but the Novo Two

Kangaroo is way-out in per-

formance, too. Response

starts way, way down around

30 cps and goes right up to about 16 kc.

Over this range there are no apparent peaks

or valleys. Add a tight low end, a very clean

high end with excellent dispersion and tran-

sient response, a midrange you really know is

there and what do you have? Right, man!

The sound of the Novo Two Kangaroo—a

distributed-port, bass-reflex design whose
volume is about 3.5 cubic feet.

How’d it get its name? Simple. It’s built of
Novoply and has two speakers. The kangaroo
jumps into the picture because the 8-inch
midrange/ tweeter is enclosed in its own hous-
ing within the main cabinet, more or less
piggy-pouch style. And now that we've let
you in on that side of the story, let’s shorten
that handle and call it the NTK from here
on out. The NTK’s 28% x 15% x 18%-inch
size definitely takes it out of the bookshelf
class, yet it won’t be obtrusive in a small

room.
Much of what’s outstanding about the
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Three-quarter-inch square cleats should be
nailed {(annular nails). Before mounting front
panel, put double layer of Mortite on cieats.

Countersink eight teenuts (right) to mount
speakers. Paint the front panel dull black
so panel won’t show through the grille cloth.

Midrange/tweeter cover is made of Y4-inch and ¥z-
inch plywood and is filled with fiberglass wool.
Mount on panel with four 1 x l.inch angle brackets.

Put light coat of glue on face of front panel. then
staple tightly-stretched grille cloth. Put weights
on back of front panel and let glue dry 5 hours.

NTK’s performance stems from its two
Lafayette speakers—the SK-182 and the
SK-130. The SK-182, a hefty 12-inch woofer,
is claimed to have a 30-cps free-air reso-
nance. By feeding 6.3-V, 60-cps AC to the
speaker for 12 hours, we dropped the reso-
nant frequency to 22 cps.

The SK-130 is a high-quality 8-inch
speaker with a one-pound magnet. Though
it’s intended for small, single-speaker sys-
tems, it does an excellent job as a midrange/
tweeter. And because this is an extended
range speaker, the NTK's crossover fre-
quency can be the low 800 cps that it is. We
do not recommend ustng other speakers.

November, 1964

In the top of the rear panel there are fifteen
L2-inch diameter holes that form a highly
damped port which smooths out the bass re-
sponse and prevents tramsient overhang.
Damping is so good that damping material
isn't needed inside.

The 8-inch speaker faces into a vertical
slot which front-loads it and improves the
upper midrange and treble dispersion. A
cover over the 8-inch speaker shields it from
the air pressure developed by the woofer.

We used % -inch Novoply (less expensive
than plywood) for the main enclosure, since
it is denser and more rigid than plywood.

{Continued on page 111}
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By
BERT MANN

Get the pitch on how and where to buy at bargain

WORST thing about building projects is
picking up the parts. And we're not
talking about a thumb-and-finger act. We're
referring to that something you must do be-
fore you can call a project even started—
begging, buying, borrowing, scrounging or
stealing every last component from power
diode to load resistor—and preferably at
rock-bottom prices.

Too often we hear of hobbyists who spend
$15 to $20 to build a project that could have
been brought in for a ten spot or less. When
we say in El that the parts bill for a project
should run you so many dollars, we mean it.
This is not a guesstimate and there’s no gim-
mick—other than being able to buy shrewdly.

Getting the best experimenter-quality parts
is more than a matter of opening a catalog
and filling out an order blank. With careful
planning, it is possible to save 30 to 50 per
cent, without sacrificing quality.

First thing to do is get hold of catalogs—
loads of them. Matter of fact, the best invest-
ment you can make is in $2 worth of post
cards. Send one to each firm listed at the end
of this story and ask for the latest catalog
and to have your name put on their mailing
list for future flyers. (The photo on the third
page of this article shows only lesser-known
catalogs—not such well-known ones as Allied
and Lafayette.)

Go through the catalogs page by page to
learn who specializes in what. When the time
comes to order parts. you'll know exactly
where to look. And don’t limit your collec-
tion of catalogs to those of the major mail-
order houses. There are many smaller outfits
and local dealers who specialize in manufac-
turer’s and military surplus. They, too, pub-
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lish flyers from time to time that list job lots,
special deals and discontinued inventory.

And be sure to save old catalogs. Often
when a component’s price is changed the
stock number changes, too. If you can’t
locate a part in the latest catalog, look back
a year or two. When you find out what the
part is, you'll be able to get its price and stock
number out of the current catalog. Some
distributors may not list a part in the current
catalog even though it still may be in stock.
With the old catalogs handy, you’ll be able
to order the part without a lot of correspond-
ence regarding latest price and availability

Of course, latch onto the purchasing-
agent’s bible—The Radio-Electronic Master
catalog. While you have to pay for this one,
it’s well worth the money. Local distributors
may sell copies or you can order one from
the publisher listed at the end of this story

Many distributors, such as Allied, Lafay
ette, Newark and Radio Shack, have
branches in several cities. Since mail orders
can take up to two weeks to arrive, it might
be worth a trip to town to get a lot of parts
fast. Lafayette’s setup is different. They have
their own stores in the Northeast and Associ-
ate Stores throughout the country. While the
Associate Stores don’t stock the entire Lafay-
ette catalog, they do stock Lafayette brand
names.

Sometimes you’ll notice that one of our
Parts Lists calls attention to an unusual part
or contains special ordering information. For
example, take a look at the Parts List for the
Q1 BOOSTER FOR FM eisewhere in this
issue. We specified Newark Electronics for
the coil form and the transistor for a good
reason. Your distributor might have these

Electronics Illustrated
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uncommon parts but if he doesn’t you'd lose
a lot of time shopping around or searching
most other catalogs for them.

Another example of this is the field-effect
transistor (QI) in the FET SIGNAL
TRACER (see page 67, May '64 EI).

And don’t forget the greatest money saver
of all—an old TV, radio, military or indus-
trial surplus chassis. A real scrounge artist
can strip an old chassis for a king's ransom
in components. But be selective; stick to
transformers, speakers, sockets, controls, etc.
Do not salvage resistors and capacitors. After
many years of service the capacitors might
leak like a washerless faucet and the resistors
may be nowhere near their marked value.
There'll be enough lemons in new compo-
nents. Why make trouble for yourself?

Before buying one part, study the project
and make a list of those parts which are
labeled: do not substitute. These are critical
parts and you should not substitute. After
you have extracted these items you’re ready
to buy.

Let’s Start With Resistors. Most projects
require no better than 10 per cent tolerance.
Five or 1 per centers won't necessarily im-
prove performance. Dealers often have spe-
cials on bags of resistors which enable you to
obtain a large quantity of commonly used
values at low unit cost. Common resistor
values are multiples (10, 100, 1,000, etc.) of
I, 1.2, 2.2, 2.7, 33 and 4.7 ohms. Large
outfits usually won’t try to tool you. The
resistors aren’t rejects and the bags usually
have good quantities of popular values. Not
only will you have the resistors for the project
at hand, but you’ll have an inventory for
the future.
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basement prices and you'll save enough money to build another project free.

But watch out for three things: obsolete
values, odd values or a bag with just one
value. Read the contents description (if there
is one) carefully and limit purchases to
V5 -watt sizes. Rarely will you need I- or 2-
watters.

When it comes to capacitors it’s a different
story. There are a few common values (5,
25, 50, 100, 470 mmf; .001, .005, .01, .02,
.05, .1 and .25 mf) but a bag of umpteen
ceramic discs for a buck may have only one
or two useful types. And keep your eye on
voltage ratings. Fifty .01 mf capacitors for
$1 may look like a great buy but if they’re
rated at 100 volts they don’t have the moxie
for tube projects and their physical size will
be too great for transistor projects.

Capacitors should be rated at 150, 250,
400, 500 or 600 volts to be a good buy. For
transistor projects, you’ll get the most for
your money with ratings between {5 and 50
volts. Biggest capacitor savings are on house
brands at both mail-order and local distribu-
tors. Tubulars often are offered in packages
of five or ten pieces at half the usual price.

Compared to imports, American-made
low-voltage capacitors cost an arm and a leg.
The American capacitor may have less leak-
age and/or better tolerance but in non-criti-
cal applications the import will do the job
as well. Many local dealers now sell imported
capacitor kits that contain commonly used
values at bargain-basement prices.

It’s the big and special components on
which you really can save a buck. Power
transformers are a good example. They’re
not cheap but there is a lot of new surplus
around and it isn't unusual to get the type
you need for 20 to 30 per cent below catalog
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Industria
Electronjcs

How To

PINCH PENNIES ON PARTS

price. Some dealers, such as Barry. Burstein-Applebee. Fair
Radio, Olson and McGee have big listings of transformer bar-
gains. And don’t overlook house-brand transformers.

You also can save money on meters. An imported meter that
nominally sells for $5 may be able to do the job just as well
as a $20 American meter. However, if you require great ac-
curacy, stick with American meters. While imports are fine
for experimenter applications (measuring the plate current in
a ham transmitter, for instance), they rarely are as accurate
or as rugged as American jobs. There are loads of good meters
on the surplus market. They are new and the only rub may be
that their case design is old fashioned. One of several sources
of surplus meters is Fair Radio

Relays, rheostats and cabinets usually are expensive but there
is a lot of new surplus around. Among others, Allied Control.
Barry and Herbach & Rademan are good sources. Surplus is a
good place to look for wire, jacks and plugs, knobs, hardware
and coaxial connectors. Some surplus printed-circuit boards are
loaded with resistors, capacitors and semi-conductors. Only rub
1s their leads may be short.

The day will come when you need a really special, uncommon
part. Rather than spend days trying to locate it or modify a
standard part, latch on to industrial catalogs. Allied, Radio
Shack and others publish these catalogs, but you’ll have to have
a piece of business stationery to get a copy. For ham equipment
try the Arrow Electronics, Harvey Radio. Harrison Radio and
Burstein-Applebee catalogs.

The table below has the names and addresses of a good many
mail-order houses. Spend 4¢ to get a catalog from each one
They're anxious to get your name on their mailing list. -§

Altied Radio Corp
100 N. Western Ave.
Chicago, Itt. 60480

Alpha Aracon Radio
Electronics, Ltd.
555 Wilson Ave.
Downsview P.O.
Toronto, Ont.

American Relays,
Electronics Div.

39 Lispenard St.

New York, N.Y. 10043

Arrow Electronics tnc.
900 Broad Hollow Rd.
Farmingdale, N.Y. 11735

Barry Electronics Corp.
512 Broadway
New York, N.Y. 10012

Burstein-Applebee Co.
1012-14 McGee St.
Kansas City, Mo. 64100

Capitol Commodities,
Inc.

4757 Ravenswood Ave.

Chicago, Hi. 80640

Edtie Electronics, tnc.
t54 Greenwich St
New York, N.Y. 10004

Fair Radio Sales Co.
2133 Elida Rd.

Box 1105
Lima, Ohio 45802

Gem Electronic
Distributors, tnc

34 Hempstead Turnpike

Farmingdate, N.Y. 11735

R. E. Goodheart, tnc
Box 1220

Beverly Hilts, Calif.
92013

Harvey Radio Co., Inc.
103 W, 43rd St.
New York, N.Y. 10034

Herbach & Rademan, lnc.

1204 Arch St.
Philadelphia, Pa. 19107

Lafayette Radio Corp.
i1 Jericho Turnpike
Syosset, N.Y. 11791

McGee Radio Co.
190t McGee Street
Kansas City, Mo. 64108

John Meshna, Jr.
19 Atlerton St.
Lynn, Mass. 01901

Newark Electronics Corp.
223 W. Madison St.
Chicago. Hi. 60606

Olson Electronlcs
260 S. Forge S¢.
Akron, Ohio 44308

Poly Paks
Box 942
S. Lynnfietd, Mass. 01940

Radio Shack Corp
730 Commonwealth Ave
Boston, Mass. 02117

Selectronics
1206 S. Napa St.
Phitadelphia, Pa. 19146

TAB
i1l Liberty St.
New York, N.Y. 10006

United Catalog Pub-
tishers {(The Radio-
Electronic Master)

645 Stewart Ave.

Garden City, N.Y. 11530

Universat Relay Corp
42 White St.
New York, N. Y. 10013

Watter Ashe Radio Co.
1125 Pine St.
St. Louis, Mo. 83101

WWWwW americanradiohistorv com
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AMES like Rebel Yell, Little Beat, Chan-
nel Chatter and Break Break have been
cropping up everywhere that you find Citi-
zens Banders—which, in view of CB’s popu-
larity these days, means clear across the na-
tion. What are these names and what do they
represent? Newspapers, that’s what. CB pa-
pers, to be more precise, and the above are
but a few of the scores appearing regularly
in the world of CB journalism.

Truth to tell, we’re in the midst of a verita-
ble flood of ink streaming from CB printing
presses: The number of CB publications has
increased by leaps and bounds until there are
almost twice as many today as just a couple
of years ago. Some papers are newcomers
to the field and have appeared only a time
or iwo. Others are old enough to have a fair
number of candles on their birthday cakes.

Those who police CB agree that nothing
could be better for the service than the cur-
rent profusion of papers. Not only are they
helping to improve the band, but they also
are helping club members to become better
informed.

CB on the Scene. Things haven't always
been this way, of course. Matter of fact, CB
didn’t exist a little over six years ago. It wasn’t
until 1958 that CB as we know it really began
to roll with the FCC’s allocation of 23 chan-
nels for Class D operation. For the first time
in history every U.S. citizen over 18 was
given the right to go on the airwaves without
taking a rigorous exam. Canada followed suit
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in 1962 when its Department of Transport
(Canada’s equivalent to the FCC) established
the General Radio Service.

But this was only the beginning, and starts
often are not too smooth. With equipment
selling at reasonable prices and licenses going
for the asking, applications began pouring in.
And what had appeared to be one of the big-
gest boons in the history of radio soon threat-
ented to dissolve into a hodgepodge on the
airwaves. In many areas, attempting to switch
to a clear channel was worse than trying to
play Chinese checkers on a chess board.

With more and more CBers clamoring to
get their voices airbound, self-regulation ap-
peared to be the only possible answer. Ob-
viously, the already-overburdened FCC
couldn’t play policeman everywhere. Was
there chance that CBers might be able to
pull up their own socks?

As individual CBers found others with
similar interests—and similar problems—CB
clubs began to appear. Clubs were instru-
mental in improving the service, besides aid-
ing members with operational and technical
problems. Clubs rapidly expanded their func-
tions to include Civil Defense activities, com-
munity projects and rescue operations. And
many eventually discovered that one meeting
a month wasn’t enough to relay all informa-
tion to their members. Better, they thought,
would be a club paper to pass important data
along.

Good and Bad. Now, over 200 papers are
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published by CB clubs. Of these, some have
contributed to bringing club members closer
together and thus have furthered the aims of
the club. Others, like dogs without masters,
seem to have no clear idea of where they
are going and, therefore, are getting nowhere
fast.

Why is it that some CB papers flourish
while others can’t keep their heads above
water? Properly put together, a CB publica-
tion can be an asset. But if it's going to be an
asset, it needs some full-fledged backing or
it'll go no further than modulation without
a carrier.

To put it another way, a paper must have
cooperation and support from all club mem-
bers. And one way of getting support is to
ask all members to act as reporters. Surely
every club member will have something to
contribute in the way of news events, acci-
dents or personal happenings.

Similarly, letting a few persons do all the
writing, editing and typing for the paper is
one sure way of sending it to its deathbed.
It’s not expected that every member can be
an editor or writer, but there are other areas
of work in putting a paper together that can
be just as important.

Prime Principles. In any publication, cer-
tain basic principles in purpose. content and
layout should be followed. The primary pur-
pose of any club paper, »f course. is to further
the aims of the club. Arnd one good way of
doing this is to keep members well informed
of club activities.

It a CB club publishes a paper solely for
the sake of having one—or because of some

THE (-8B
MODULATOR

MONITORING
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tar-fetched concept of the status it might
bring—then forget it. Since any publication
is a reflection of the ciub publishing it, a poor
paper only hurts the club.

To remain a paper worthy of its name, the
publication should be both interesting and in-
formative to its readers. A regular column
on new FCC directives and what they mean
to the man behind the gear is but one item
that should come in for must coverage.

Publishing items about operating and tech-
nical problems, along with ways to solve
them, is another excellent course of action.
Information of this sort ordmarily can be
obtained from club members who themselves
have encountered these problems and suc-
cesstully solved them. Then, too, such data
often can be researched from magazines
which feature CB articles. Other CB club
papers also are an excellent source of ideas.

Though content can include a variety of
topics, in many cases it will be determined by
the requirements of the individual club.
Many CB papers find that brief articles on
basic electronic theory improve their publi-
cation and. in turn, help members know their
equipment better.

The Slim Line. But a certain amount of
discretion on content is in order. No Mrs.
CBer wants to feel that the club she belongs
to has turned into an electronic development
lab. Overnight, perhaps, she discovers the
little paper that once carried such imaginative
news items has become an electronic text-
book.

Nor is the converse better. No man worth
his mettle wants to fight his way through
trivia in search of the thing the paper sup-
posedly exists to disseminate—CB news.

Personal items about members are a regu-
lar feature of most CB publications. Brief
bits on who received promotions, who had
birthdays or who had new additions to the
tamily go a long way in creating a closer re-
lationship between members.

On the other hand, care is needed to pre-
vent the paper from becoming a gossip col-
umn. All of us like to see our names in print,
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though none of us wants his name connected
with some flippant remark. (If we seem to
be belaboring this point, it’s only because this
type of material still is appearing in all too
many CB publications.)

One simple rule to keep in mind about
content is that readers are the only reason
for any CB paper to exist. The readers are
the ones who should benefit from it and their
satisfaction is required to keep the publica-
tion a going concern.

Of course, what readers want well may
vary from club to club. Therefore, it's en-
tirely possible that material suitable for one
paper may be of little or no value to another.
If the members of a particular club are in-
volved primarily in Civil Defense, then the
club paper understandably should carry ar-
ticles slanted ip this direction. Similarly, a
club whose members are interested in rescue
operations could be expected to carry more
articles on rescue procedures in its paper than
another group primarily interested in some
other project.

The Arty Side. In laying out the paper,
the one big thing to remember is to keep it
clean and simple. Photos and artwork have
their place in a CB publication, of course. but
artsy-craftiness does not.

You likely won’t have many photos (de-
pending on how your paper is printed, you
may have none at all). But the illustrations
you do have should possess news, human in-
terest or maybe just plain humor. Otherwise,
they have no place in your publication. Mat-
ter of fact. throwing in illustrations for the
sake of illustrations will create more prob-
lems than it will solve.

In the majority of cases, CB papers are
doing a good job in layout and printing. The
photos below show just a few of the routes
taken by some of the better papers. In most
instances, the type of printing will dictate
whether illustrations or photos are feasible.
Mimeograph gives presentable copy at a rea-
sonable price, but photos pose a problem with
many mimeo machines.

If photos are a must you probably should
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go to a commercial process like letterpress
or offset printing. Naturally, expenses will
run higher, though quality will be much im-
proved. In any case. one of the above should
fit your needs. The only process that seems
ob]ecnonal is Ditto. Reason is simple: papers
using this process are difficult to read when
produced in quantity.

The Current Crop. L.ooking over the CB
papers now being published by CB clubs and
regional organizations reveals a promising
fact: the publications as a whole are good.
The number of papers fulfilling their pur-
pose of being useful to the clubs far exceeds
those that seem to serve no valid purpose.

Several papers are doing a bang-up job
for their members. One. for example, pub-
lished by the Virginia State Citizens Band
Radio Association (VSCBRA), states'its role
this way: “The biggest jump in service to
VSCBRA members came with the establish-
ment of the Groundplane.” And it’s easy to
see why. The paper is well written and has
good coverage of technical subjects. A typical
issue contained articles on standing wave
ratio (SWR) as well as FCC comments about
CBers' television interference (TVI) prob-
lems.

Another paper—the Band Scanner pub-
lished by the Five Watt Whips of Lowell,
Mass. ——recently introduced club members to
a worthwhile topic in an article titled, What’s
the Meaning of Balanced Moduiation? And
this is only one of the fine technical articles
appearing monthly in CB papers. Matter of
fact, technical topics are becoming a regular
feature in most of the CB ink-flood. This, of
course, is a step upward in helping CBers
gain a better understanding of their gear and
what goes on inside. Generally speaking. the
articles are well written and are on subjects
relating directly to CB.

Along the same line is the matter of op-
erating tips. Most papers. at one time oOr an-
other, have carried a 10-code to help cut
down transmission time. There is some varia-
tion in wording, of course, but the meaning

[Continued on page 112]
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THE FOX, THE CHICKEN & THE CORN

A farmer on his way to market with a
fox, a chicken and a basket of corn comes
to ariver. The boat at the shore will carry
only the farmer and one other object. This
presents a problem. If the farmer takes
the corn and leaves the fox and the
chicken, the fox will eat the chicken. If he
takes the fox and leaves the chicken and
the corn, the chicken will eat the corn. He
must plan the crossing so that these com-
binations are not left together on either
side of the river. How does he do it?

oo

T
&
cd

FARMER JONES can solve this age-old
riddle simply by experimenting—except
it might cost him several chickens and a lot
of corn. What he really needs is a computer
to examine all possibilities and come up with
the right combination of moves across the
river. And a computer, in effect, is what we’ve
given him here . . . a computer game for 8§9¢.

By turning the ‘greying old riddle into a
game, you and your friends can have hours
of fun and at the same time get the farmer
and his flock safely across. While you're at
it, you’ll be learning about computer logic
and AND and OR functions, which are so
basic to the world of real computers.

How to Play the Game. The object of
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OLD RiDDIE-

Farmer and chicken switches are up. corm and
fox switches are down. This first move is permis-
sible since fox is left with com he won’t eat.

the game is to get all characters across the
river without lighting the buib. If the bulb
lights, you must start all over again. A switch
represents each character and each switch
position represents a side of the river. When
a switch handle is moved from its down to
its up position (top of the board), it means
that character has crossed the river. At the
beginning of the game, place all switch han-
dles in the down position.

Certain old-time restrictions must be ob-
served. The boat holds no more than two
characters at a time. The fox must not be left
with the chicken, and the chicken must not
be left with the corn. And another thing, a
fox, chicken or basket of corn cannot row a
a boat. Whenever the boat crosses the farmer
must be aboard.

To start the game—we’ll tell you now—

Electronics Illustrated
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~ NEW GAME

the farmer takes over the chicken, returns
and takes over the fox. In terms of switch
positions, taking over the chicken means that
S1 and S2 get pushed up while S3 and S4
remain down. Having the farmer return
means you set S| down. Taking over the fox
means that switches Sl and S4 get set to
up and switch S3 remains down. Remember,
each switch must be closed. An object is
either on one side of the river or the other
—not drifting in the middle.

The game is over when all switches are
up and the bulb has not lit in the process of
getting them there.

Not as sophisticated as a full-size com-
puter, the game demonstrates, in a small way,
AND and OR concepts. Consider the AND
function. In the game we have a chicken
AND a fox; a pair that should never be left
unguarded. Whenever this combination. oc-
curs, the bulb lights. Trace the wiring of the

@ -
< = 1
FLASHLIGHT BULB

1.5-v BATTERY

:“L-(-)-: - .CA'——L/\_.-%-(): r

S1 s2 s$3 se
FARMER CHICKEN CORN FOX

Three knife switches at left are DPDT: switch
at right is SPDT (Lafayette SW-24 and SW-23, re-
spectively). Use penlite cell and No. 222 bulb.
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By
LEN BUCKWALTER, KBA4480

switches for this combination and you will
see that the chicken AND fox form a com-
plete circuit between battery and bulb. In
effect, switches in series constitute an AND
circuit. Thus, the game will say “no” when
an undesirable AND condition exists.

The word OR refers to a parallel hookup
of switches. Use two parallel-connected
switches to turn on one electrical device and
you’ll see the similarity. Either switch will
close the circuit. There are combinations in
the game which typify the OR function. One
example is the farmer may be left alone with
the chicken OR (fox AND corn). Put the
switches in the appropriate position and the
bulb will not light.

Construction. The game can be built on
a thin piece of wood measuring about 5x11
inches. Before mounting any parts perma-
nently, lay them in place on the board to de-
termine where holes are to be drilled for
screws and wires. Then paint the river,
farmer, chicken, basket of corn and fox as
shown in our photo. The four knife switches,
which have threaded holes, are fastened to
the board with 6-32 screws. After mounting
the switches, drill small holes in the board
near the lugs for connecting wires. The bulb
is held in its hole with plastic wood and a
red plastic bottle cap is glued over it.

If you never are able to solve the riddle,
send a stamped, self-addressed envelope to
Farmer Jones, c/o El. and the old boy will
tell you how he did it. -§
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CENE SHAP-

ING . .. A year
ago EI was wonder-
ing in a DX article
about what would
happen if a U.S. sta-
tion capable of
reaching foreign
audiences started airing extreme views on
race relations, politics or religion. One of the
subjects discussed then was Carl Mclntire’s
broadcasts over WINB, Red Lion, Pa., a
short-wave outlet teamed with BCB station
WGCB. The Mclntire programs feature at-
tacks on such targets as the U.S. State De-
partment, the Voice of America and Radio
Free Europe. It’s possible they have provided
Washington with a few headaches. .

But, compared with another organization
which recently began using WINB’s inter-
national facilities, Mclntire is quite moderate.
World Prophetic Ministry, Inc., sponsors a
half-hour broadcast every Sunday afternoon
at 1530 EST on 11795 kc. In the course of
these programs, letters are solicited from all
over the world. End result is that an inter-
national mailing hst is built up for the Pro-
phetic News Letter and other literature
turned out by WPM.

The Prophetic Letter—many of whose
readers, one would assume, come from the
short-wave audience—gets pretty rough at
times. For exampie, the April 1964 issue
included an attack on the Vatican Radio.
Titled, The Voice That Cannot Be Silenced?,

LISTENER

C. M. STANBURY II

WINB describes it.
self as a “commer-
cial, international
short-wave radio
station” whose pur-
pose it is “to pro-
mote the God of the
Bible and Country.”
Station operates
both on 17720 and
11785 kc and pri-
marily ‘relays pro-
grams of parent BCB
outlet, WGCB on
1440 kc. Studios
in our photo are
those of WGCB.
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the story accused Vatican R. of “religiously
brainwashing multiplied millions.” The arti-
cle went on to describe the Catholic Church
in rough-and-tumble terms not often seen in
print.

World Prophetic Ministry also is opposed
to the UN resolution against genocide. Ap-
parently it feels that under the resolution
“the Bible will be eventually condemned and
done away with in these United States.”
Matter of fact, WPM seemingly looks on the
anti-genocide declaration- in somewhat the
same terms as it sees postal zip numbers—
as part of some satanic plot.

While Mclntire has claimed federal
harassment for some time, the FCC appar-
ently sees no reason to stomp on what he
calls his Twentieth Century Reformation
Hour.

If WPM does continue successfully along
the lines it now follows we soon may expect
an anything-goes condition on American
short wave, a state of affairs which certainly
will mean plenty of excitement for SWL'’s.
However, it also might lead to some interest-
ing questions as regards public interest and
our 1933 Communications Act, the law
which created the FCC itself.

The Far East Angle. Let’s look at a com-
plication stemming from the foregoing. If a
broadcast-band station carries one dubious
program, will SW outlets necessarily flood
the air with similar transmissions? For ex-
ample, another station in the WPM- net is

[Continued on page 125])
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LAFAYETTE

RADIO ELECTRONICS
1965 Catalog No. 650

Over 500 Pages—Featuring
Everything in Electronics for
HOME o INDUSTRY ® LABORATORY

BUY ON TIME—Use Lafayette’s famous Easy-Pay Credit plan
. up to 24 Months to Pay

C

from the
""World’s Hi-Fi & Electronics Center”’

Stereo Hi-Fi—all famous brands plus Lafayette’s own
top-rated components:

Citizens Band--transceivers, Walkie-Talkies and
accessories

Tape Recorders s Ham Gear

Test Equipment

Radios, TV's, and Accessories

P.A. Equipment; intercoms

Cameras; Optical Goods

Marine Equipment; Auto Accessories

Musical Instruments; Tools; Books

and MUCH MORE

MAIL THE ATTACHED CARD OR THE COUPON BELOW FOR YOUR FREE 1965 CATALOG

LAFAYETTE 12-TRANSISTOR NEW! LAFAYETTE ALL-TRANSISTOR NEW! LAFAYETTE 6-TRANSISTOR
.B. WALKIE-TALKIE Model HE-100 C.B. “WALKIE-TALKIE” Model HA-70 C.B. WALKIE-TALKIE Model HA-85

0% | 0% o5 =
\ - 2-for-38.75 ‘
e Transmits and »
Ilie“%mles up to ) l’

2-for- 78.88

o Variable Squelch
Reduces Back- 2-for- 21.00
ground Noise

. -
pﬁgﬁ?mmcm Great Fun for Kids
Speaker for too! At a Price Every- e Crystal-Controlied
Better Modulation one Can Afford ! Transmit and
and Increased Range Ideal for Picknicking, t Receive

e Optional Plug-in 117 Fishing, Hunting, Camp- i o 6 Transistors plus 2
Volt AC Power Pack ing, etc. Diodes ]

o With Leather Case, Complete with Tele- Complete with Leather
Earphone, Telescoping scoping Antenna, Trans- Carrying Case,
Antenna, Batteries, mit Crystal, Battery, Earphone, Telescoping
Crystals for Channel Plastic Carrying Case Antenna, Batteries, Pair
10 e Imported e Imported of Crystals e Imported
ba_fla%egte RgdLlol Eslelc"gm(t:s PE s s e es oD G5 S5 S5 S5 GO GO GO OO ED En E» en s & |

ai raer an . |I. Sales Center a &

111 Jericho Turnpike, Syosset, L. 1., New York ] [L)afatyettle Radmp E(I]ec;ron%s A AR FREE 1965 Lafayetle g
New York, N. Y. Newark, N. J. seP . Et '{4"'1 N Y .11%1 % .. .enclosed; send me # . l
100 Sixth Ave. 24 Central Ave. yosset, L.1., N. 1. (Prices do not include shipping
Jamaica, N. Y, Paramus, N. J. [ | charges). ]
165-08 Liberty Ave. 182 Route 17
Brooklyn, N. Y. Plaintield, N. J. §
2265 Bedford Ave. 139 W. 2 St. l Name ... ... . oo S—_— S — . i
Bronx N. Y. Boston, Mass. l
542 E. Fordham Rd. 584 Commonwealth Ave. Address .. .. e oy .
Scarsdale, N. Y. Natick, Mass. City State Zip
691 Central (Park) Ave. 1400 Worcester St. L e e e e e | ] e T -l
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NEW! LAFAYETTE 23-CHANNEL CRYSTAL-
CONTROLLED DUAL CONVERSION 5-WATT

Efficient, dependable 2-way communications in any
fixed or mobile application is assured with this
rugged, new 5-watt CB transceiver. A military-
type frequency synthesizing circuit makes it pos-
sible to transmit and receive over the full range of
23 channels with crystal-controlled accuracy—no
extra crystals to buy and install! Advanced Range-
Boost circuit can be used to increase sideband power
during transmission—lets you get through when
noisy conditions make reception of your signal
difficult!

Highly efficient circuit design

CB TRANSCEIVER

WITH
ADVANCED "RANGE-BOOST"”
CIRCUIT

Model HB-400

uses 13 tubes (including two
nuvistors) and 8 diodes to pro-
vide top performance under a
wide range of operating con-
ditions. Dual-conversion re-
ceiver offers high .3 uv sensi-
tivity and low noise, plus ex-
cellent adjacent channel rejec-
tion. Includes every needed fea-
ture for optimum reception—
crystal-controlled “fine tuning”
capability on alk channels of
+2.5 Ke (Delta Tuning), high-
efficiency variable noise limi-
ter, variable squelch, and
Automatic Volume Control.
Also included is an illumi-
nated meter which indicates
relative RF power output or
received signal ‘strength in
“S” units, and plug-in facil-
ities for the Lafayette PRIVA-
COM selector call unit.
Operates in a fixed or mobile location with equal
ease . . . has built-in power supply for either 117V
AC or 12V DC. Specially designed “Vari-Tilt”
mounting bracket simplifies mobile installation—
permits fast removal of the transceiver too! And,
there’s nothing else to buy-—you get all crystals
and a built-in vibrator for 12V DC, plus 2 power
cables. Measures a compact 12"Wx5”Hx10”"D (in-
cluding controls and plugs at rear).

Model HB-400.

99-3001WX I 6950

¥ Meets All FCC Requirements
» Precision-Engineered and Ruggedly Built For Reliable 2-Way Radio

Communications

M Frequency Synthesized Circuit Provides 23 Crystal-Con-
trolled Transmit & Receive Channels—No Extra Cr‘sfals to
Buy! M Continvous One-Control Channel Tuning Full 5-
Watt Input B Pysh-To-Talk Microphone & Electronic Switch-
ing M Dual Conversion Receiver With 3/10 uy Sensitivity
B pelta Tuning Offers "“Fine Tuning” of *2.5Kc on Receive
B Variable Squelch, Variable Noise Limiter, AGC BByilt-in
117V AC & 12V DC Power Supply ®“VariTilt” Mounting
Bracket for Easy Mobile Installation WPlug-in Facilities For
Lafayette Selective Call Unit

ADVANCED “"RANGE-BOOST" CIRCUIT

Increases Your Effective Range—Lefs You Get Through When Others Faill

CONVENTIONAL

Want to effectively increase your range?
You can—with Range-Boost! A simple

turn of a switch on the HB-400 in-  Ayerage Ppercent-
age of Modulation

creases the average percentage of mod-
ulation and lets your voice cut through
QRM and noise to reach further . . .
gives you more “talk-power” when you
need it—without overmodulating!

Is Lower

Average Percent-
age of Modulation
is  Higher—Side-
band Power is In-
creased
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NEW! LAFAYETTE ALL-TRANSISTOR DUAL
CONVERSION 5 WATT CB TRANSCEIVER

FEATURING
AUTHENTIC MECHANICAL
FILTER

Model HB-500

Small, Compact . . . Measures Only 114" Wx8');"Dx3"H.

Low Current Drain ... . 350 ma on Receive, 850 ma on Transmit.

W 12 Crystal Transmit Positions plus 12 Crystal Receive Posi-
tions M 23 Channel Tunable Receiver with Precise Vernier
Tuning M Dual Canversion Super-heterodyne Receiver M15
Transistors, 3 Diodes, 1 Zener Diode plus 1 Thermistar M Zener
Diode Voltage Regulated Receive Oscillator for Superior
Frequency Stability m Dependable Sealed Relay Switching
8 Automatic Noise Limiter W Variable Squelch m For 12
Volt DC Mobile Operation (Negative or Positive Ground) or
for 117V AC Operation when used with Matching Solid State
AC Power Supply {Optional) B Meets All FCC Regulations
Part 95

If you're looking for a high-performance CB trans-
ceiver in a small, compact size, you'll want the
HB-500! Using advanced solid-state circuitry, this
transceiver offers full 5-watt performance, yet is
small enough to fit conveniently into the most com-
pact car. And, battery drain is so low as to be
negligible—the transceiver draws no more than
.35 amps on receive, .85 amps on transmit. As a
result, you need neither heavy-duty battery nor
generator—an important ad-
vantage in mobile applications!
The transmitter features full
crystal control on any 12 of
the 23 CB channels. Dual con-
version receiver with better
than .5 uv sensitivity offers 12
crystal-controlled channels,
plus full 23 channel tuning
capability. A 455 Kc mechani-
cal filter provides ultra-sharp
receiver selectivity—virtually
eliminates adjacent channel
interference! Other features
include an efficient Automatic
Noise Limiter, variable Squelch
for silencing the receiver on
standby, spotting switch for
exact frequency location on
tunable receiver, “S” meter
and illuminated channel dials.
This rugged transceiver offers
instantaneous, cool - running
operation and features printed
scircuit, all-transistor design. Equipped with mobile
mounting bracket, push-to-talk dynamic microphone,
crystals for operation on channel 12. Operates on
12V DC (neg. or pos. ground) or on 117V AC with
optional solid-state power supply. Imported.

Model HB-500.

I 3 9 5 0 99-3027WX

HIGHLY SELECTIVE MECHANICAL Model HB-501 Solid State AC

Power Supply

FILTER

With CB channels only 10 Kc apart,
selectivity is important! In the HB-500,
ultra-sharp selectivity is achieved by
means of a true mechanical bandpass
filter in the 455 Kc IF section. At 10
Ke on either side of the center fre-
quency, the filter provides 60 db of
attenuation — an extremely high re-
jection ratio that assures complete
adjacent channel rejection!

wWwWw americanradiohistorv com

Matching solid state AC power supply
for HB-500 for fixed station operation
(at home, business office). Transceiver
rests on power supply to form attractive
integrated unit. Size 11Xx6'%x3'%,".
Imported.

99-3028 ... Net 16.95
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THE FUTURE IS FILLED WITH JOBS

IS YOURS ONE OF THEM ?

Many of today’s “good jobs” may not even exist in the near
future. There will be plenty of jobs—but they’ll be differ-
ent. They'll demand different skills. New skills.

You can usually tell if your job is on the way out—when
a machine or new method will soon replace it. Don't wait
to do something about it.

You won't get tomorrow’s jobs with yesterday’s skills

What can you do? You can re-train—now. Learn the new
skills and abilities you'll need to qualify for the opportuni-
ties of the future.

Re-training isn't the easiest way out. But it's the only
way to be sure you'll earn a living—and a better one at that
—tomorrow. Find out more about it this week at the local
office of your state employment service.

‘\NNO 00(4 N'ﬁ‘ntb’“‘s
Train now for tomorrow's jobs < - S

Y2
% & o &£
B gee® Zarg 5>

Mw‘.*

PUBLISHED AS A PUBLIC SERVICE BY FAWCETT PUBLICATIONS
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Y
New Way To

Nurses just may be the sweetest souls around any hospital

but as pulse-takers they're well nigh lowest on the list.

By SANFORD MAIZEL

TI‘HINK OF the human body as a machine
and the heart becomes the all-important
motor that keeps things running. See the
body in your mind’s eye as some kind of elec-
tronic apparatus and the heart is its power
supply.

But motor, power supply or whatever you
call it, the heart is perhaps the single most
important component in the body’s scheme
of things. Let it fail for long and the marvel-
ous mechanism that is the human body fails
with it. Worse yet, no amount of fuming or
fixing can undo the damage. Clearly, the
motor isn’t replaceable readily. And the
power supply, if repairable at all, has to go
right on functioning even while it’s on the
service bench.

Since the heart is so supreme in its role,
one well might wonder just what means med-
ica} science has devised to gauge its behavior.
Fortunately, there are quite a few—some lit-
tle more than gadgets of a very elementary
sort, others computers so able they can keep

November, 1964

track of the heart’s every beat and murmur.

But the interesting angle here is that all
these devices are electronic. This gives
strength to the parallel between power sup-
ply and heart, of course. But it also poses a
question. How can electronic gear keep tabs
on tickers that are nothing more than big
muscles—and anything but electronic in the
way they work?

Answer is that the heart is a muscle, sure
enough. And in the fact that it is a muscle
lies the explanation as to why electronics can
record its every action in such grand meas-
ure.

Medical science long has known that the
body’s nervous system has a pronounced elec-
tronic twist. The brain is hub of the nervous
network and most any biology student knows
what you can do with a battery and a frog’s
leg or two. Not so common knowledge is the
fact that the muscles themselves produce
electrical impulses every time they’re flexed.
Impulses there are and, most significant of all,
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TABS ON
TICKERS

the bigger the muscie the bigger the jolt.

Impulses from the heart muscle first were
detected in 1858 and by 1903 a Dutchman
named Einthoven had put together a gal-
vanometer sensitive enough to plot the heart’s
electrical activity. So strong are the heart’s
impulses that they can be taken off the body
most anywhere, even from the arms or legs.
Hook up a device which enables you to chart
the currents flowing in the heart and you have
Einthoven’s contribution to the cause—the
electrocardiogram, or EKG.

But the old electrocardiograph is getting a
new look these days, thanks to growing min-
iaturization in the electronics industry itself.
Time was when it took a Charles Atlas of
sorts to lug an EKG machine around, but a
new portable by Computer Instruments
Corp. weighs in at a mere 10 lbs. Completely
solid-state, the unit contains some 24 tran-
sistors and six zener diodes. And though it’s
smaller than the instrument bag most doctors
tote, the machine uses standard-size paper
and presents all standard traces.

Wonder that it is, the transistorized EKG
is low man on the totem pole when it comes
to modern ways of keeping tabs on tickers.
For one thing, EKGs are useful only when
viewed in light of a patient’s previous rec-
ords and established norms. A time-consum-
ing chore no doctor relishes, this task has
been passed to a computer in a system de-
vised by the National Bureau of Standards.

In this setup (see our drawing), informa-
tion from the EKG is recorded on magnetic
tape, compared with the patient’s previous
records and cross-related to general heart
pathology. These data then are fed into a pro-
grammed digital computer which provides
the physician with a punchcard analysis in
less time than it takes to tell.

Another new and simpler electronic de-
vice is a bedside cardiac monitoring system
about the size of a portable tape recorder.
Made by the Sanborn Co., this unit (see our
photo) actually is three instruments in one
—a monitor, an electrocardiograph and a
pacemaker. Colored panels on the face of
the instrument give visual warning of any ir-
regularities in the heart’s actions. A separate
panel lights, depending on whether the heart
rate has become too rapid or too slow, no
pulse is being detected or actual cardiac ar-
rest has occurred. 7@

ANALOG TAPE RECORDER

HEART-BEAT
SIGNALS

PATIENT'S
MEDICAL HISTORY

ANALOG-TO-DIGITAL
CONVERTER s

DIGITAL TAPE RECORDER

-2 |

—

HIGH-SPEED DIGITAL
COMPUTER

PUNCHED
CARD

S A==

A computer gets into the ticker-tabbing act in this system developed by the National Bureau of Standards.
Computer compares EKG with patient’s previous records and delivers a punch-card analysis in minutes.
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ALTED HAMS . ..
»J) Maritime mobiles
are a dime a dozen but
here’s betting you can’t
beat one we uncovered
(if that’s the word) a
few weeks back. This
ship has three separate,
complete ham shacks on
board. Explanation:
skipper, second mate
and radio operator are
all hams.

Here’s the full story.
The 15-meter band went crazy the other
afternoon and we could hear only one soli-
tary signal. It belonged to W4WYI/M, radio
operator of the Marine Skipper, then located
somewhere deep in the Gulf of Mexico.

The facts W4WYI/M passed along go
something like this. The ship’s captain is
W3WVF, with an HT-37 and a Drake 2-A
in his cabin. The mate, meanwhile,is K2OOR,
and he sports a KWM-1. WAWY1/M himself
boasts the Collins S-line. The three of them
use individual antennas—mostly wires to the
rigging or verticals clamped to the side of the
bridge. And they work out everywhere . . .
on non-overlapping schedules, of course!

C Is for Politeness . . . though it does all
right for capacitors, too. The C we’re talking
about here is the old wire-line telegraph C,
sent as dit dit (space) dit. Many newcomers
on CW are puzzled by it, mostly because it
doesn’t appear on any lists of operating sig-

BY ROBERT
HERTZBERG
W20JJ
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nals. It means, “Is this frequency clear? Is it
OK for me to transmit?” If no request in the
form of AS (“wait”) or QRX (“stand by”)
is heard, the operator proceeds to send—
usually a CQ.

Staying on The Beam . . . We were com-
pletely baffled a while back when our hither-
to well-behaved beam changed its pattern by
about 120 degrees overnight. And, wonder
of wonders, it was our next-door neighbor’s
garbage pail that gave us a clue to the trou-
ble.

Noting that it contained some strips of
aluminum, we inquired and learned that he
had added to the insulation in his attic, using
rock-wool batts backed with aluminum foil.
This material obviously is a perfect reflector
for our beam’s elements, which almost over-
lap his roof.

With a little experimenting, we were able
to make the antenna again agree with a com-
pass and the remote-control unit in our
shack. Just the same, we don’t mind’ telling
you that this one had us stumped for a while.

Which SB? . . . Just to set the record
straight, this business of using upper side-
band on 10, 15 and 20 meters and lower side-
band on 40 and 80 is purely arbitrary. Matter
of fact, there’s no reason under the sun why
you can’t switch from one mode to the other
whenever you feel like it.

On 20, which certainly is the most crowded
of all ham bands, we often go from USB to

[Continued on page 113]

Though it's hard to be-
lieve, every member of
Chicago’s Price family
is a ham—from Pop on
down. OM Don (left
rear) is K9PDT; wife
Diane (center) is K9TRP:
daughter Donita (seated)
is K9TVN; Alan, the
smallest boy, is
WNIIAN:; the other two
boys are Jim, K9TVP,
and Gerry, K9TVO. On
strict schedules, they
all share a well-
equipped station. con-
sisting of a Hallicrafters
SX-117 receiver, HT-32
transmitter and Viking
Thunderbolt amplifier.
Don and his daughter
team up in their work,
too: both are employed
by the Hallicrafters Co.
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By LEN BUCKWALTER, K10DH “CONVERT

Any TV Set
to Color for 75 Cents,” the poster said, and
we stopped short. The sign, as it happened,
was in the window of a junk-'n-surplus radio
store of the kind found in the downtown
section of many a large city. And. sure
enough, an old black-and-white set in the
window was flashing a TV show in tull color
~—blue sky, green grass and red foreground.
Everything looked pretty as a pot of posies
until our hero loomed large on the screen.
He, too, was in fuil color: biue face, green
shirt and red jeans.

As you've no doubt guessed, the 75-cent
conversion was a piece of tinted celluloid
taped over the screen. Fraud? Maybe so, but
the incident does help launch our discussion
of how color-TV works. Reason: the designer
of that six-bit setup had selected the three
colors—red, green and biue—that form the
heart of today’s color-TV systems.

Primary Colors. If you want to pick a
pleasing pigment from the massive color
charts put out by big paint companies. here’s
luck. The human eye can discern about
40,000 different colors. Even so, the vast
visible spectrum can be decoded into three
primary colors. It happens, however, that
there are several sets of primaries. In school
most of us learned that the three primary
colors are red, blue and yellow. Those are
the primaries for painting. Color TV uses
another set, the fundamental primaries,
which are red. blue and green. Mixed in
different proportions, these three colors will
produce any other hue, including white.

Figure | shows how the combining of
primaries works. with all light coming from
three sources, one for red, one for green.
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one for blue. Mixing occurs where the circles
overlap. For example, red and green produce
yellow; red and blue create magenta (a
purplish red); while blue with green equal
cyan (a lightish blue). Where all three pri-
mary colors overlap (center), white appears
And though we’ve shown only four additional
colors, varying mixture with mixture triggers
a near-endless number of hues.

Color Camera. To put our three-color
setup to work, let’s say the Mardi Gras is on
TV. As the color camera sweeps the scene,
it doesn’t see gaudy, rainbow-splashed ob-
jects and people. Instead, it thriftily scans
each point in the scene solely for its red.
green and blue content. Some clown, for
example, holds a yellow umbrelta. The cam-
era, though color-blind to yellow, does re-
spond to the red and green light that encode
yetlow

How it’s done is shown in Fig. 2, a simpli-

Fig. 1. Primary colors: red. green and blue.

Electronics I'llustrated
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fied diagram of the color camera. Yellow
light from the umbrella enters the camera
and is split into its red/ green components by
filters (actually special dichroic mirrors).
The two shafts of light convert to electrical
signals as they hit the light-sensitive pickup
tubes.

What about the umbrella handle? If that
handle is pure blue, it won’t penetrate the
red and green filters, though it will register
on the blue camera tube. In this fashion, any
scene is divided into three electrical signals
corresponding to red, green and blue hidden
in all the colors of the original scene. And the
strength of each electrical signal corresponds
to the amount of red, green or blue in the
televised object.

Incidentally, it’s important to note that
these color signals actually represent one
small point of tight in the original scene. This
is due to scanning action in the camera tubes.
Though the camera tubes see the complete
scene, their electrical images build up in
much the same manner as the word images
you're reading on this page—from left to
right and from top to bottom.

Electron beams sweep inside the tubes and
sample one point of light at a time. For dis-
cussion’s sake, however, it’s more convenient
to talk about the red/blue/ green mixture of
a single point. In operation, the beams scan
the image 60 times each second, fast enough
for the human eye to see a complete scene at
the receiving end.

Transmitting Color. Creating the three-
part color signal wasn’t a major stumbling
block, even in TV’s early days. The concept

of primary colors probably dates back to the
caveman who first mixed root juices to liven
up his limestone walis. And the idea of con-
verting color to electrical signals, as we have
seen, is accomplished handily by fiiters and
photo-sensitive tubes.

But what did tax the ingenuity of color-
TV’s developers in the 1950’s was how to
transmit three color channels without violat-
ing tough technical restrictions. For one, the
color program must be compatible; in other
words, it must be receivable on black-and-
white sets. Second, there must be narrow
bandwidth so that any additional signals for
transmitting color information won't spill
outside the channel width already assigned
to TV stations—6 mc. Finally, there must be
reverse cormpatibility, which means that
owners of color-TV sets also should have the
option of viewing black-and-white programs.

To see how color is made compatible, it’s
necessary to examine a black-and-white
pickup. Figure 3, top, shows a conventional
monochromatic TV camera. Light from the
umbrella enters the camera and converts to
an electrical signal. There is no color sensi-
tivity, only a flow of current representing
lights and darks .as the camera scans the
scene.

Since it represents more or less white light,
this current flow is termed a brightness signal.
But as we have seen already, a color camera
can create the identical brightness signal.
Red. green and blue mix in the Adder, which
assembles the brightness signal by recombin-
ing the primary colors. This conversion of
the colors to a brightness signal satisties the

COLOR TV CAMERA

FILTERS PILKUP TUBES  ELECTRICAL

SCENE _SICNALS
RED""O"’ RED
l \‘ “"! Gk:[%@h}%‘* GREEw
—BLUK B‘"‘“’“’” W BLUE

Fig. 2. Basic components of color-TV camera.

BRIGHTNESS
SIGNAL

4+BLut
0 o BRIGHTNESS]
TU77 StoNAL

Fig. 3. Adder combines three color signals.
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requirements of black-and-white TV receivers.

Next major step is transmitting red, green
and blue as unmixed signals. Though easily
stated, this problem handed development
engineers one of'their hairiest chestnuts. Re-
member that all TV channels are assigned a
slot 6-mc wide (channel 10, for example,
extends from 192 to 198 mc). And even a
lowly black-and-white program rams an in-
credible amount of information into this
span: a brightness signal (about 4 mc wide),
five pulse types to lock receiver to transmitter
and a sound signal to boot. Where, then,
could color signals fit without spilling beyond
6 mc and flooding adjacent channels with
interference?

Close examination of the brightness signal
reveals curious openings, as you'll note from
our sketch of a brightness signal in Fig. 4.
At the left are electrical currents of low fre-
quency which correspond to large objects in
the scene. As frequencies get higher, toward
the right, smaller picture detail is represented.
But it soon was discovered that picture in-
formation, regardless of frequency, doesn’t
spread smoothly; it clusters in evenly spaced
packets.

To understand this a bit better, consider
the old barbershop quartet. Though its mem-
bers sang in harmony, creating an apparently
smooth blend of sound, each voice had its
own frequency and spacing. In similar fash-
ion, large and small picture elements are
strung out with definite gaps. Those spaces
provide the needed openings for color.

Inserting red, green and blue signals into
the holes can’t be. done directly. To keep
color in its own slots, it’s first placed on.an
electrical framework that meshes with the
openings. This is the color subcarrier. As
shown in Fig. 4, it exists on 3.58 mc. Reason
for this frequency: color information super-
imposed on 3.58 mc interleaves perfectly
with the available openings. But there’s still
room for improvement. Before seeing how
the color signal is placed on 3.58 mc, let’s
examine certain steps that make the inter-
leaving process practical.
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SUB CARRIER
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Color Cutting. The human eye possesses
a peculiar quality; it sees less color as an
object grows smaller. Furthermore, close
combinations like red/brown and blue/ green
easily are confused when they appear in small
detail. And really tiny picture elements—
pinhead-size objects—are seen by the eye as
shades of gray, no matter what their original
color might be.

These limitations of the eye permit slash-
ing the color signal to well-near half the
original quantity. It’s done by filtering color
frequencies which carry small detail. Only
color in medium-size and large objects need
be applied to the 3.58-mc subcarrier. Small
detail in the color picture will be rendered
by the brightness signal.

Another giant step toward narrowing the
color signal concerns the color green. It never
reaches the subcarrier. You'll recall that the
brightness signal consists of red, green and
blue signals added together. But if the re-
ceiver knows the value of red and blue, it
readily can subtract them from brightness to
determine the green content. You might say
this aspect of color-TV is much like Ohm’s
Law—if you know current and voltage, you
have enough information to determine
resistance.

Thus, the subcarrier used need be im-
pressed only with red and blue information.
Green travels along in the brightness signal.
These techniques, which rid the color signal
of unnecessary information, reduce required
bandwidth and significantly aid the interleav-
ing process.

How the red and blue content of the origi-

Electronics Illustrated
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AMOUNT OF COLOR:

AMPLITUDE MODULATION
[—» BRIGHTNESS(R,86) »

3.5-MC (OLOR
SUBCARRIER
-

CAMERA | BLUE—

—RED—
MODULATOR

nal color is superimposed on the subcarrier
is illustrated in Fig. 5. Notice that as the hue
shifts between red and blue, the angie of the
wave changes. This is phase modulation. The
amount of color, on the other hand, shows up
as variations in strength of the wave, or
amplitude modulation. It is these variations
of 3.58 mc, called sidebands, that actually
interleave with the brightness signal.

All camera signals, including brightness
and red/ blue subcarrier variations, are modu-
lated on the TV channel frequency and
broadcast over the air. The subcarrier itself,
on 3.58 mc, now is discarded. Reason: it has
served its purpose, i.e., thrusting color into
the openings as variations of 3.58 mc. Ad-
vantage of this process is that it conserves
energy and also prevents possible subcarrier
interference to the TV sound channel.

Receiving Color. A simplified diagram of
a color receiver is shown in Fig. 6. Let’s
consider each block, starting at the top, left.
This section, actually a black-and-white TV
receiver, performs all the functions of a con-
ventional TV set. It selects the desired chan-
nel, then removes the radio-frequency carrier
that conveyed signals over the air to the
receiving antenna. Emerging from the set
itself is the brightness signal. And in a black-
and-white set, this flow of current, varying
according to the lights and darks in the origi-
nal scene, is ample to create a monochrome
picture.

But here the similarity with black-and-
white ends; everything else shown here is
part of some additional circuit for detecting
and reproducing color. Note that the 3.58-mc
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3s58MC
OSCILLATOR

HUE OF COLOR:
PHASE MODULATION
(WAVE ANGLE CHANGES)

sidebands (containing red/ blue information)
feed the Demodulator. This.stage precisely
reverses what happened in the transmitter;
red and blue signals are converted from side-
bands into currents which resemble those
from the red and blue pickup tubes in the
color camera. (To achieve this, the receiver
generates 3.58 mc and compares it with in-
coming color sidebands.) The result to this
point consists of red, blue and brightness.
The green present in our picture is un-
scrambled in the Matrix. The process reverses
what occurred in the transmitter Adder; red
and blue subtract from brightness to recover
the green signal. Signals, now identical to
those from the studio cameras, are applied
to the picture tube.
But what if the color set is picking up a
black-and-white program? In this case, only
[Continued on page 116]
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Fig. 6. Block diagram of color-TV receiver.

73

WWW ameticanradiohistorv com


www.americanradiohistory.com

A Panamanian ship
manned by an Irish crew
is giving the English
something new—
daytime radio,

American style.

QUT TEN IRISHMEN on an
old 702-ton car ferry, anchor
it outside British ternitorial
waters and you've got another
buoy to guide ships through the
English Channel. But place an
American-style AM radio station
on board that ship and you've
come up with a preposterous
pickle that’ll bullyrag the British
almost _batty. And almost batty
they are, what with the good ship
Caroline  rock-"n-rollin’ away
only tive miles ofishore.

The Caroline has proven a
biight for the British simply be-
cause British-style broadcasting
is a good bit different trom the
American kind. Though the gov-
ernment 1s.in ultimate control of
all broadcasting in the U.S, it
has never gone far toward foot-
ing the bill. That's something
advertisers do and the result is
that American-style AM pro-
grams theoretically cost the lis-
tener nary a penny.

The British, in contrast, don’t
have any advertisers on AM
adio. The government foots the
bill—or. more precisely, the pub-
lic does. by means of a tax levied
on every radio set in operation.
But comes the day when a station
goes on the air with commercially
sponsored programs and some-
hing’s bound to happen.

In actual fact, R. Caroline’s
formula of popular music and
commercials has gone over big
with the culture-drowned Eng-
lish. Reports run that the Limeys
are deserting the stutfed-shirt
BBC by the hundreds of thou-
sands. Over here. Caroline makes
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Anchored In international waters about five miles off the Engiish coast.
R. Caroline broadcasts from a 168-ft. mast. That's Jan Gunnarson, the 25-year-
old radio technician. at left: Simon Dee. 28-year-old disc jockey. is at the right.

a top-flight challenge for North American DXers, provided the Roval
Navy doesn’t send a torpedo her way

Interestingly enough, R. Caroline is only one of two such ventures
conceived almost simultaneously; R. Atlanta. Caroline’s only rival
actually was a $750,000 pilot project. But it fell far behind its Irish
competition, which opened up at the end of March on 1510 kc. How
ever, this channel produced interference to boats in the Straits of Dover
and the Thames Estuary. plus assorted howls from Belgium'’s national
radio (also a user of 1510). Result was that Caroline switched to
1519 kc. At this writing. she’s on the air from 6 am. to 10 p.m.
British summer time (0000 to 1600 EST). And, during the day at
least. she rolls into Britain like a Mexican powerhouse

Though Britain is unlikelv to seize either Caroline or Atlanta (aboard
Mi Amigo. a converted freighter). she mayv pass laws prohibiting
British firms from advertising over unlicensed radio stations. Needless
to sav, neither R. Caroline nor R. Atlanta have licenses. Other laws
could prevent Britons from financing (this would get R. Atlanta) or
servicing these vessels

With the sunspot count at a minimum. North American DXers
stand a good chance of bagging this pirate ship at midnight EST until
the end of October. After that date. England returns to standard time
(GMT) so you should trv one hour later. And. since the British Post
Office happens to be the regulatory agency in charge of British broad
casting. reports shouldn’t be addressed to R. Caroline by name. Instead
send them to her managing director. Ronan O’Rabhilly, 54-62 Regent
St.. London. W1 Don Carier s
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A UDIO AND ACOUSTICS. By G. A.

Briggs. Herman Publishing Service,
Inc., Stamford, Conn. 167 pages. $2.95

Though thisis G. A. Briggs’s eleventh book
on audio and related subjects, it isn’t his best.
There’s a bit too much of his famed (and
un-British) sense of humor. And you might
say the hon mors come in too quick succes-
sion.

Reservations aside, this is a valuable addi-
tion to the audiophile’s Briggs shelf. In gen-
eral, the various chapters (on subjects like the
human ear, room acoustics, reverberation
and concert halls) aren’t meant to supply the
last word. The real purpose of the book is to
provide fill-in material on subjects that
Briggs and other authors have had to gloss
over in more formal treatments. And when
the subjects don't serve as introductions for
anecdotes, the result is just the kind of cover-
age that will fill in the blank spots in many
an audio buff’s knowledge of audio and hi-fi.

EMICONDUCTOR  ELECTRONICS.
By Tugomir Surina and Clyde N. Her-
rick. Holt, Rinehart and Winston, New York.
429 pages. $8
Probably the most interesting thing about
this book is that it’s the product of an un-
usual collaboration. Tugomir Surina is di-
rector of the Institute for Electronics and
Automation in Zagreb, Yugoslavia; co-author
Clyde N. Herrick is an instructor in elec-
tronics at San Jose City College in California.
However these two men were brought to-
gether on this assignment, and whoever is
responsible for what’s within the book, the
result is a remarkably complete and up-to-
date coverage of semiconductor theory.

The book apparently was conceived as a
text for a half-year theory course and, there-
fore, presupposes a reasonably solid math
background. Even so, this is a volume that
ought to wind up as an important part of
any reference shelf on modern electronics.
In fact, this unusual collaboration has to be
called unusually successful by most any
standard.

RACTICAL HAM RADIO PROJECTS.

By Charles Caringella. Howard W. Sams
& Bobbs-Merrill, New York & Indianapolis.
128 pages. $2.50

Charles Caringella, known to his fellow
hams as W6NJV, seems well aware that econ-
omy isn’t the only objective in ham home-
brew equipment. For one thing, the dozen
projects he outlines in this book are of the
kind that will reinforce any ham’s satisfac-
tion in do-it-yourselfing. But the ham who
takes to this book will do more than glean
gear for his own construction bench. That
gear also will be a bit different (and often
a bit better and more flexible) than its com-
mercial equivalents.

The projects are practical, of course, but
they also are imaginative and fun to build.
And it’s this latter combination that puts this
book in a place that other volumes only try
for. A good job all round.

LECTRICAL MOTOR CONTROLS
L4 AND CIRCUITS. By J. David Fuchs
and Stephen W. Garstang. Howard W . Sams
& Bobbs-Merrill, New York & Indianapolis.

288 pages. $4.95
Time was when motor control referred
[Continued on page 115]

Moving-coil speakers have come a long way in
the last decade or so, though all bear striking
resemblance to those elderly first models. This il-
lustration. taken from the book Audio and Acous-
tics discussed above, shows the original Rice-
Kellogg moving-coil loudspeaker. Unit had a 6-in.
cone which was fitted with a rubber surround.
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Regulated

VARI-VOLTER

By WALT HENRY

Who needs batteries when a DC supply gives you up to 30 V at 500 ma?

ETTING home-brew projects to work

properly often is a cut-and-try propo-
sition when it comes to DC power. Sure,
batteries are the first thing that comes to
mind; they’re unbeatable when there’s no
other source of power around. But when it
comes to experimental work they sometimes
create more problems than they solve.

Not every piece of transistor equipment
can operate on a 9-volt transistor-radio
battery. As often as not you may find 3 volts
will do the job. On the other hand, you may
discover a project needs 24 volts at a whop-
ping 200 ma. The assortment of flashlight and
9-volt batteries you'’d have to have on hand
for that sort of power could set you back
quite a few dollars. Besides, you'd end up
with a nightmarish lash-up of series-parallel
connections. And it just doesn’t make good
sense to use batteries when there’s AC power
sitting around begging to be converted and
put to work.

This high current (Hi-1) DC power supply
is the answer. Just turn its front-panel
knob to any setting up to 30 volts and you
have clean DC power all the way up to 500
ma. (That’s twenty 1.5-volt alkaline-ener:
gizer batteries in series.) The Vari-Volter
can furnish 200 ma at low voltages and a full
500 ma from about 18 to 30 volts. AC ripple
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is Jess than 2 millivolts up to 400 ma and
about 5 millivolts at 500 ma. A curve show-
ing the output voltage versus the foad current
is shown in Fig. 3. Note that up to 400 ma
the output voltage does not drop.

The supply is regulated, which means
when you set the output to, say, 25 volts, it
will stay there whether it’s called upon to
deliver 4 or 400 ma. When you pull 500 ma,
there is a small drop in output voltage. The
supply can withstand overloads up to 750 ma,
at which time a built-in fuse will blow.

There’s a dual-range mitliammeter on the
front panel to tell you how much current is
being drawn. The Vari-Volter will set you
back about $25 but this is less than what
you’d pay for a large assortment of batteries
that would be dead in a year.

Construction

The most compact way to build the Vari-
Volter is to mount all the small parts on a
7V¥4x3-inch piece of perforated board as
shown in the pictorial and photo on the next
page. You then mount the board vertically
(with angle brackets at the bottom corners)
in the center of the U-section of a 8x6x3V2-
inch Minibox. The author’s circuit board is
made of glass epoxy and 2-56xY4-inch ma-
chine screws are used for tie points. How-

77

www americanradiohistorv com


www.americanradiohistory.com

ever, standard perforated phenolic board and
flea clips will work just as well.
Interconnecting wires from parts on the
board to the components on the front and
rear panel should come from the rear of the
board and should be tied together to keep
construction neat. And make the wires long

FROM
T1 (GRN)

enough so that the board can be removed
from the cabinet without disconnecting leads.
This will simplify troubleshooting, should it
ever be necessary.

Though parts layout isn’t critical, certain
points should be remembered in order to keep
the AC ripple level low. For best perform-
ance the negative lead from Cl and the
ground ends of resistors R6 and R11 should
all be connected to the negative output termi-
nal. The circuit board ground buss must be

Fig. 2— Author
mounted parts on

7% x3-inch piece of
epoxy board and
used 2—56xY4-inch
screws for solder
terminals. Alterna-
tively. perforated
phenolic board and
flea clips will do the
job just as conveni-
ently. Solder inter-
connecting wires to
components on

board before mount-

ing it in the cabinet,

T0
TO R,
R3,R7 SRS5+

AN
'\\\‘\
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Fig. 1—Mount parts
shown at right in the U-
section of a 8x6x3V2-
inch Minibox before in-

stalling the circuit board
(dotted lines). For cool-
ing purposes Ql must
be mounted on the back
panel. Be sure to use the
mounting kit specified
in the parts list to elec-
trically insulate Ql’s
case (collector) from the
cabinet. Lug at the right
of Q1 (C) must not touch
cabinet. R12 shown was
wound by author but a
commercially available
resistor has been speci-
fied in the Parts List.

Electronics Illustrated
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VOLTAGE

connected to the negative output terminal
(J2-—) with heavy wire. There must not be
electrical connection to the cabinet.

Transistor Q! must be mounted on the
rear cabinet panel (which acts as a heat sink)
for purposes of heat dissipation. Use the mica
insulator mounting kit specified in the Parts
List to insulate QI’s case electrically from
the cabinet.

Although Q1 is rated at 90 watts, the heat
sink required to dissipate this much power

n
(@]

S

\».

~ OPERATE IN THIS ©
~REGION FOR SHORT =
PERIODS ONLY =

0
0 100 200 300 400 500
CURRENT (ma)

Fig. 3—Curves show supply’s requlation. Note
that output voltage doesn’t fall until load
current reaches 400 ma. Shaded area shows
current/ voltage combinations that are not safe.
For example. don‘t puil 300 ma at 10 volts.
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would be quite large. 1f Q1 is firmly mounted
on the cabinet, the safe continuous power dis-
sipation for moderate-temperature operation
is about S watts. This is more than adequate
for the Vari-Volter. The addition of a com-
mercial heat sink, such as the Motorola MS-
10, will keep Q1 a little cooler.

Calibration

Remove transistors Q2, Q3 and Q4 and
turn on AC power. The output voitage at J|
and J2 should be close to zero. If it is not,
Q1 may be excessively leaky or shorted. The
DC voltage from the emitter of Q1 to ground
should be about 40 volts. Measure the voltage
across zener diode D1. Though not critical,
the voltage should be within 3 volts of 20
volts.

Set voltage control R6 to zero volts (full
counterclockwise) and connect a voltmeter
to the output terminals. Insert Q2, Q3 and
Q4 one at a time and note if the output
voltage rises after each transistor is plugged
in. If the voltage rises perceptibly, that tran-
sistor may be leaky or shorted.

With all the transistors installed, slowly
rotate R6 clockwise. The output voltage
should rise to a maximum of about 30 volts.
If it is within 2 or 3 volts of 30, try a slightly
different value resistor for R13.

To check regulation, set R6 to 30 volts
and load the Vari-Volter to 500 ma. (You
can do this with a 75-ohm, 20-watt variable
resistor, or with a series-parailel lash-up of
pilot lamps.) The voltage change between
no load and full load of 500 ma should not
be more than 3 volts. If the change is greater,
one or more transistors may have a low
beta. Also, if the power transformer’s sec-
ondary does not have a rating of at least 1
amp regulation will not be good.

The accuracy of the panel meter should be
checked by connecting a milliammeter in
series with it. If M1 does not indicate ac-
curately on the 500 ma range, it may be
necessary to change the value of shunt re-
sistor R12 a bit. If M1 reads too high, try
shunting R12 with resistors from 10 to 100
ohms. If M1 reads too low, try adding re-
sistors from .5 to 5 ohms in series with it.

The voitage-calibration markings on the
front panel surrounding voltage control R6
are Letraset dry-transfer type. Complete sets
of this type are available from parts distribu-
tors, such as Allied, Lafayette and Newark.

If the Vari-Volter is to be operated con-
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VARI-VOLTER

PARTS LIST

C1—1,500 mf, 50 V electrolytic capacitor

C2, C3—25 mf, 25 V electrolytic capacitor

C4—150 mf, 50 V electrolytic capacitor

D1—IN769 or 1N968 zener diode (20 V,
+10%

Fl—34 A, 3AG fuse and holder

J1, J2—Five-way binding post

M1—0-50 ma DC milliammeter (Emico NF-2C)

NL1-—NE2 neon lamp

Q1—2N1541 transistor

Q2, Q3—2N388 transistor

Q4—2N1309 transistor

Resistors: Y, watt, 10% unless otherwise in-
dicated

R1—150,000 ohms R2—6,800 ohms

R3, R17—1,000 ohms R4-—5,600 chms

R5—2,200 ohms

R6—10,000-ohm linear-taper potentiometer

R7, R8—560 ohms R9—3,900 ohms

R10—39 ohms

R11—1,500 ohms, 2 watts

R12—1.5 ohms, 2 watts (IRC type BWH)

R13, R15—10,000 ochms

R14-—470 ohms R16—27,000 ohms

S1, S2—SPST toggle switch

SR1-SR5—750 ma, 400 PIV silicon diode
(Lafayette SP-266 or equiv.)

T1—Power transformer: primary, 117 V; sec-
ondary, 24 V @ 1 A (Olson Electronics T-290
or equiv.)

Misc.—Transistor sockets, 8x6x3V5-inch Mini-
box, perforated board, flea clips, transistor
mounting kit (Motorola MK-15)

tinuously at low voltages, the current drain
must be kept low to- keep Q1 from overheat-
ing. Unsafe operating conditions are indi-
cated by the shaded area in the curve in Fig.
4. If you need a voltage-current combination
in this area, the supply may be operated there
for a short time only.

The Vari-Volter consists of a bridge
rectifier (SR1-SR4), a series power transistor
(Q1), a high-gain DC amplifier (Q2, Q3,
Q4) and a zener-diode voltage reference
(D1). Q1 acts as a variable resistance in
series with the bridge rectifier and output
terminal J1. Q1’s resistance is determined by
its base current, which causes the supply’s
output voltage to rise or fall. Q1’s base cur-
rent is controlled by the DC feedback ampli-
fier (Q2, Q3, Q4).

The output of a voltage divider formed by
R13, R15 and R17 is applied to the base of
Q4. A reference voltage established by DI
is selected by potentiometer R6 and applied
to the emitter of Q4. Assume that the output
voltage decreases because of increased load-
ing Q4’s emitter-base voltage will increase
and its collector current will increase. This
current is amplified by Q3 and Q2 and in-

creases QI’s base current. This causes the

output voltage to increase to its original
value. The circuit then stabilizes itself. —&

Electronics Illusgrated
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Ham CB |||N=|_|”N|E Modulation Monitor

HERE’S one extremely important prin-

ciple that many amateurs and CBers
often forget. When the transmitter’s input
power is low, the modulation level is ex-
tremely important in determining whether
your message gets through. True, if you are
a ham running a full gallon (1,000 watts)
you'll be heard even if your modulation is
way down in the basement. But if you're a
CBer running a big three watts or a ham
operating a flea-power 6- or 2-meter trans-
mitter, you've got to fill every drop of RF
with audio and keep it filled.

The best way to be certain your modu-
lation peaks run as closely as possible to 100
per cent and your average falls somewhere
over 85 per cent is to keep close watch on
it with a modulation monitor—a device that
indicates directly the percentage of modula-
tion of your signal. Understandably, flea-
power operators ordinarily shy away from
such a device because many monitors steal
an appreciable amount of RF. And you can’t
afford to use a meter that requires a full watt
of power when you’re running only three
or four watts to begin with.

Regardless of whether you're working 80
or 2 meters and no matter how little or how
much (up to | kw input power) your rig
puts out, you can now own a modulation
monitor that allows all your RF to get to the
antenna.

El's Modulation Monitor is tailor-made
for the low-power, all-band operator (CB,
too). Being an in-line instrument, it can be
connected permanently in the transmission
line to give you a continuous indication of
modulation percentage during transmission.

November, 1964

Low power means modulation’s gotta
be high. Put this meter in the line
and without swiping RF it will help
you put out a well-modulated signal
instead of one that's in the mud.

By HERB FRIEDMAN, W2ZLF

The amount of RF it takes cannot even be
measured with an RF power meter. To avoid
calibration problems, the Monitor has been
designed to be self-calibrating; that is, you
don’t need an oscilloscope.

And, like many professional instruments,
the Monitor uses a VU meter that is cali-
brated for both per cent modulation readings
and in db. The db scale is particularly handy
when you have to.check speech clippers, com-
pressors and other accessories classified as
modulation boosters since it gives you an in-
dication of the performance of thesa devices
directly in db. The Monitor also has a head-
phone jack and volume control to allow you
to listen for distortion in your signal.

Construction. All component values are
critical and you should not make substitu-
tions. For example, though the GE-2 tran-
sistor we specify is a general replacement
for a 2N217, don’t use a 2N217. Regardless
of what replacement guides say, don’t try
different transistors.

The connection between J1 and J2 is a
short length of coaxial cable that must be the
same type as your transmission line. Make
certain the shielded braid at both ends of the
lead is soldered firmly to a solder lug at both
J1 and J2. Also make sure you use the entire
braid for the ground connection, not just a
few strands.

R1’s value is determined by your trans-
mitter’s input power. Use a 10,000-ohm re-
sistor if your input power is up to 100 watts.
If greater than 100 watts, R1 should be 33,-
000 ohms.

Take extra care that D1 is installed cor-
rectly. The lead marked with a black band
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Model shown is built in the main section of a 3x5x7-inch
Minibox. Layout of parts at the right side of the box is
tight so be sure you follow our layout as closely as
possible. The coaxial cable used to connect }1 and J2 must
be the same type as the transmission line you now use.

RED/BLU

RED
V= ////\

Iz Nt
2 o BRN

=S
" | I

Layout is relatively uncrowded except
for right side. Do not use a smaller
VU meter as its characteristics may
differ from the type we‘ve specified.
Top lugs on meter are for builtin
pilot lamps and are mnot connected.

B1l, B2—1.4 V mercury battery PARTS LIST R6—82,000 ohms
(Mallory ZM-9 or equiv.) R7—560 ohms

Cl, C2—100 mmf, 25 V or Q1—GE-2 transistor (General R8-—20,000 ohm, audio-taper
higher ceramic disc capacitor Electric) potentiometer

C3—30 mf, 6 V or higher elec- Resistors: Y, watt, 10% unless S1—SPST switch on R3
trolytic capacitor otherwise indicated 82—DPDT toggle switch

D1—1IN34A or 1N54 diode R1—See text Tl—Transistor interstage trans-

J1, J2—80-239 connector R2—1,000 ohms former: 500-ohm center-

J3—Phone jack R3--5,000 ohm, linear-taper tapped primary; 5,000-ohm

M1—vU meter (Lafayette potentiometer with switch center tapped secondary
TM™M-80) R4, R5--3.300 ohms, 5% {Stancor TA-4)

82 Electronics Illustrated
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or a + should be connected to Ri. DI's
leads must be short: therefore. use a heat
sink. such as an alligator clip, when soldering
them.

The Monitor’s accuracy is somewhat de-
pendent on battery voltage. For this reason.
and for long-term reliability, Bl and B2
should be 1.4-volt mercury batteries and
mounted in battery holders. If you solder to
the batteries operation may be intermittent.

Calibration and Use. Connect your trans-
mitter’s output to either JI1 or J2 and con-
nect your transmission line to the other jack.
Set S2 to CAL (calibrate) and set R3 full
counterclockwise so S| is off. Turn on your
transmitter and then rotate R3 just enough
that SI clicks on. Advance R3 until M1 in-
dicates full scale—the +3db mark. Next.
set S2 to MOD (modulation); M1’s pointer
will fall back to zero and will kick upscale
when you speak.

Modulation of 100 per cent will be pro-
duced when the average speech peaks are
between 60 and 80 per cent. If you adjust
your rig so the average peaks hit 100 per
cent. still higher peaks will cause modulation
to exceed 100 per cent and your signal will
he distorted and there’ll be sideband splatter.

While 100 per cent is the ideal modulation
level, many transmitters can't quite make it.
For example. many CB transceivers—to
comply with FCC regulations—have the
modulation limited to 80 to 90 per cent so
the absolute maximum is 100 per cent. Any
attempt to push the modulation level higher
results only in distortion. If shouting into the
mike drives the monitor only to 85 per cent.

I

Q1

this is as high as you can go. Once the sat-
uration level is reached, raising your voice
simply increases distortion. And besides,
someone listening to you won'’t be able to tell
the difference between 85 and 100 per cent
modulation, anyway.

Another problem may be carrier-con-
trolled modulation. Some transmitters are de-
signed so you will not be able to exceed 60
to 8O per cent modulation. If you find that
M1 is sluggish near the bottom of the scale.
your transmitter may have carrier-controlled
modulation. To determine this, check it with
an oscilloscope. If the modulation pattern
appears predominantly negative, your rig has
carrier-controlled modulation. This some-
times can be corrected by overcoupling the
transmitter to the transmission line, which
may raise the modulation to 80 to 90%

Since the Monitor is transistorized it is
somewhat heat sensitive and should not be
placed on top of your transmitter. We sug-
gest that after a few minutes use, the cali-
bration be rechecked just in case it has
drifted.

To use the Monitor as a tune-up meter,
temporarily adjust R3 so M1 indicates mid-
scale. As you increase transmitter loading
the pointer will rise, indicating higher RF
output.

The Monitor is designed to be used with
crystal phones. If the impedance of your
phones is around 2,000 ohms, indications will
not be accurate. To get around this, discon-
nect the phones or set the monitor volume
control to full off before you use the
meter §

GRN T1 BLU

GRN/ RED/ MON

YEL BLU VOL| 3
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When S2 is at CAL. R3 is adjusted | i |

so unmodulated carrier produces

ues of R4, R5: Bl, B2 are such that
meter indicates 100% when S2 is S2

full-scale meter deflection. Val- I T/','
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at MOD and modulation is 100%.
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ON THE Sunday evening of January 31,

1954, a tall, imposing man put on scarf,
overcoat, hat and gloves as if to go out. Go
out he did, but not as any of us would have
wanted.

Throwing open a window in his luxurious
skyscraper apartment, he saw once more the
towers of Manhattan against the wintry sky.
Then Major Edwin Howard Armstrong,
greatest inventor in the history of radio,
jumped to his death.

Today, as then, every radio and TV set
reflects the genius of an American who re-
mains almost a stranger outside his profes-
sion. But, despite the fact that he is little
known and little appreciated, Major Arm-
strong perhaps outstrips even Edison as the
greatest technical genius America ever has
produced.

Edwin H. Armstrong was known to his
many friends, even to his wife, as the Major.
His life was fraught with titanic battles over
legal and financial rights to the contributions
he made to the radio art. It also was under-
scored by his tremendous vitality, indomita-
ble courage and outstanding achievements.

Though he patented 42 of his inventions,
he was known best for five major contribu-
tions:

® The regenerative circuit, developed in

1912, which revolutionized the crystal-
detector-and-earphone stage of radio.

® The superheterodyne receiving circuit,

in 1918, which is used universally in
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receivers because of its high selectivity
and amplification and which knows no
peer today.
® The superregenerative receiving circuit,
invented in 1922, which still is unsur-
passed for its simplicity and sensitivity
on high-frequency short waves.
® FM (frequency modulation) radio, in
1933, which eliminated static and is in
wide use today, both for hi-fi reception
and for television, satellite and military
communications.
® An FM multiplexing system, developed
in 1953, which made possible transmis-
sion and reception of two or more sep-
arate signals over the same channel.
One easily might question how a famous,
though controversial, man of such scientific
stature and unbridled integrity conceivably
could take his own life. Looking backward
to the beginning of Armstrong’s career and
at the way he directed his life, multiple clues
can be found. Peer into the pages of radio
history, distorted though they may be, and
one sees many reasons for this tragedy.
Armstrong was born in 1890. He lived a
genteel life most of his boyhood in a large
home in Yonkers, N.Y., deeply influenced by
the traditions and thinking of the Victorian
age. In classic fashion, he tinkered with a
telegraph key and wireless devices in a large,
comfortably furnished attic room.
At the age of 15 he first exhibited traits
of daredevilness that were to stick with him

Electronics Illustrated
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all his life. He seemed to delight in taking
physical risks. He scaled the sheer rocky cliffs
of the New Jersey Palisades and participated
in other daring feats. Friends said that if he
felt fear it was to a lesser extent than ordi-
nary men. Later in life he was to climb a
100-ft. tower atop a 20-story building—a
tower which the Radio Corporation of Amer-
ica had erected for one of-its first broadcast-
ing stations. He stood on top of a ball at the
tip of the tower, had his photo taken and
then presented the picture to his bride-to-be.

Also at the age of 15 Armstrong had de-
cided definitely what was to be his role in
life. He announced to his parents that he was
going to be an inventor.

At 18 he began the four-year electrical en-
gineering course at Columbia University’s
School of Engineering and Applied Science.
Except for an intense interest in the engineer-
ing concepts of radio, he wasn’t a particularly
outstanding student. But his zeal and devo-
tion to research earned him the title of nui-
sance. One of his professors even went so
far as to suggest that “Armstrong should pack
up his stuff and get out.”

Armstrong was influenced greatly by
Michael 1. Pupin, a Serbian goatherd who
arrived in the United States at the age of 15.

November, 1964

wearing a Turkish fez and carrying 5 cents
in his pocket. This same Pupin became a re-
doubtable inventor and Armstrong knew him
as professor of electro-mechanics at Colum-
bia. Pupin, proud of his former pupil, was to
be one of Armstrong’s staunchest supporters
in the long vears of violent controversy that
were to follow.

By his junior year, Armstrong had taken
the early findings of three great pioneering
inventors—Edison (the incandescent bulb),
John Ambrose Fleming (the two-element
vacuum tube) and Lee de Forest (the au-
dion)—and developed the feedback or re-
generative circuit. He found that by taking a
portion of the current from the plate of a
vacuum tube and feeding it back to the grid,
it again would go through the process of am-
plification. Resuit was a surplus of current
that could be put through the same process
over and over. In fact, if feedback were in-
creased beyond a critical point, the tube
would become a generator of oscillations.

Armstrong wanted to patent his invention
in 1912. His father refused to put up the
money, believing an education was the most
important thing at the time. When an uncle
refused to lend him the money Armstrong
did the next best thing. He had his notes and
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drawings notarized. But even this docu-
mented proof of prior claim to the invention
of regeneration did not save Armstrong from
what was to come. His'revolutionary discov-
ery was to be victim of a painful, 19-year-
long litigation which was to scar him for the
rest of his life.

Armstrong graduated the following year.
He already had demonstrated his invention
to several prominent radio engineers. One,
David Sarnoff, then was chief radio inspector
of the Marconi Wireless Telegraph Company
of America. Soon he would rise to the top
in the corporate complex of the Radio Cor-
poration of America. Sarnoff and the other
attending engineers were impressed by Arm-
strong’s superb skill and thoroughness.

Like many an inventor, Armstrong was
described as pugnacious and sometimes im-
pulsive. He acted on hunches. He spent hours
diagnosing a problem. He was a thinker as
well as a doer. Most important of all, he was
endowed with an unswerving devotion to
principle. And in this last characteristic later
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could be found an explanation for his un-
flinching determination to wrest public rec-
ognition and financial satisfaction from 21
corporations which he felt had infringed up-
on his FM patents. (As of this writing, 19
cases have been concluded on a basis tavora-
ble to the Armstrong estate. Most recent rul-
ing of patent infringement was that against
Motorola, which came this past May 14.)

Even while involved in his own litigation,
costing millions in attorney’s fees, lost time,
periods of utter frustration and despair, Arm-
strong struggled for truth in its every form.
His unbending integrity forced him to write
hundreds of letters in an effort to button
down and document facts just to “keep the
record straight” concerning the history of
radio.

Armstrong invented the superheterodyne
circuit while a captain in the U.S. Signal
Corps during World War {. He was sent over-
seas to Paris and assigned the problem of in-
tercepting German front-line communica-
tions. The superheterodyne was his answer
and the circuit still is unchallenged. Matter
of fact, one would have to look far and
wide to find a receiver that isn’'t a super-
heterodyne.

He returned home, a little more bald, still
exuberant and full of the insatiable curi-
osity that characterized him from early
youth. The truce that existed, because of the
war, between Armstrong and de Forest over
the claim to the regenerative circuit was over.

No engineer ever has de-
vised a circuit to beat
Armstrong’s superhetero-
dyne, mor has anyone
equalled the method of
broadcasting Armstrong
dubbed FM. The Maijor did
much of his work in his
basement lab at Columbia
University, and it was here
that he set up this elabor-
ate looking FM receiver.
The year probably was
1935 and, comsidering the
components of the day,
Armstrong’s wds no mean
undertaking. Later that
year, Armstrong introduced
FM in a demonstration
that left his audience be-
wildered omd unbelieving.

Electronics [llustrated
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With industry cool toward FM, Armstrong set up
his own station. That's the Maijor himself. ad-
justing the antenna from a swinging bosun’s chair.

But the second stage of the 19-year litiga-
tion was about to begin.

Armstrong. sure of his rights, had licensed
several firms to use the patents. The struggle
had cost him a small fortune. To offset at-
torney’s fees, Armstrong reluctantly sold his
remaining patents, including those to the su-
perheterodyne, to Westinghouse for nearly
half a million dollars. Westinghouse then
became the defender.

The battle over who really had invented
the regenerative circuit continued all the way
through the Supreme Court. In 1928 the
court awarded its decision to de Forest on
points of law rather than technology. Arm-
strong was infuriated. Engineering organiza-
tions supported him and insisted that the in-
vention of the regenerative circuit was his.
regardless of what the law might say.

Despite advice from friends, Armstrong’s
sense of pride and integrity could not be as-
suaged. He again undertook a multi-year
court fight to prove he had invented the re-
generative circuit. This time he was girded
for the battle financiallv. He was the largest
stockholder in the Radio Corporation of
Americd

Earlier in the 1920’s Armstrong had de-
veloped the superregenerative circuit. This he
sold to RCA for a substantial sum and 60,-

November, 1964

000 shares of stock. But despite its unsur-
passed simplicity and sensitivity, the super-
regenerative circuit proved to possess serious
shortcomings for the application RCA had in
mind—AM broadcast-band reception. Arm-
strong was.called in as consultant to RCA to
help iron out these problems. For his efforts
he accumulated an additional 30,000 shares
of RCA stock

Sarnoff, the same age as Armstrong, had
become the brilliant administrator. vice-
president and general manager of the cor-
poration. He had formed the famous patent
pool by the time Armstrong had decided to
seek anew the legal recognition of his re-
generative circuit. RCA, because of interests
in the patents of both de Forest and Arm-
strong, withdrew support from Armstrong
Selling a large portion of his RCA shares
prior to the 1929 crash, Armstrong began
his futile fight to “set the record straight.”

it was inevitable that the lives of Arm-
strong and Sarnoff should become inter-
twined from the beginning. Armstrong was
the technical genius of radio. Sarnoff was and
still is its administrative genius. They were
friends—good friends. During his many visits
to see Sarnoff, Armstrong fell in love with
Sarnoff’s secretary, Esther Marion Maclnnis,
They were married on December 1, 1923
In speaking of the marriage, Mrs. Armstrong
has said that, though she never called “How-
ard a genius, nevertheless he was one and 1t
was difficult at times to anticipate his needs
and moods or to keep pace with his extremely
busy life.”

Following military service, Armstrong re-
turned to Columbia and worked with Protes-
sor Pupin without salary or teaching respon-
sibility. Even so, his home was as much a
workshop as the laboratories he headed at
the university. He personally handled all of
his correspondence and wrote his own tech-
nical papers.

Friends and cohorts expected, and did get.
telephone calls from Armstrong at odd hours
of the night when he was pursuing a par-
ticularly knotty research problem. He liked
a lusty drink to help him relax. He wasn't
keen about playing cards. nor did he like
small talk, but he was delighted to discuss
radio with friends anywhere, anytime. And
his own apartment was to become the bastion
of his last strong-willed effort to combat en-
croachments upon his FM patents.

In 1933, after a decade of work and de-
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feat. he completed the circuitry which made
FM possible. Again he called Sarnoff and
demonstrated the apparatus. Subsequently,
he was invited to make a field test and set
up shop in the Empire State Building, fol-
lowing a series of tests in the basement of
Philosophy Hall at Columbia. He began in-
stalling his equipment the following spring—
the year he was to receive his second setback
in the Supreme Court over the regenerative
circuit.

tronically, RCA attorneys were lined up
against him in that case. But cordial relations
still existed between him and Sarnoff and
the RCA engineering staff knew and re-
spected him. Just the same, repeated success-
ful tests at the Empire State Building with
receiving equipment some 80 miles away
didn’t rally RCA policymakers to the new
kind of radio Armstrong called FM. Instead,
Armstrong was asked to move his FM equip-
ment out to make room for experimental
work in television.

Armstrong had permitted RCA to preview
his invention for two years. He made no pub-
lic announcement until April 1935. Less than
two weeks later RCA announced it was put-
ting up $1 million to develop television. No
mention was made of FM. .

Less than a year later the Federal Com-
munications Commission made its annual re-
port to Congress concerning developments in
radio and communications. There again was
no mention of FM as such.

The next vear Armstrong came face to
face with a giant new problem. At a meeting
called by the FCC to elicit information trom
the radio industry to aid it in apportioning
experimental frequency bands above 30 mc,
Armstrong appeared to tell of the needs of
FM. RCA also was there in full force—in-
cluding President Sarnoff. RCA avoided men-
tioning anything about FM throughout the
hearing.

The deliberate wav it was done rent the

28

final fabric of any cordial feelings Armstrong
had for Sarnoff. It also launched him into a
feverish activity to build his own FM station
to prove the value of FM and to gain public
acceptance for the new medium. With his
own funds Armstrong designed and built a
station and broadcasting tower at Alpine,
N.J., near the west bank of the Hudson. July
18 of this year marked the 25th anniversary
of the first regularly scheduled broadcast
from Alpine. Appropriately, it was observed
in ceremonies sponsored by the Columbia’s
School of Engineering and Applied Science,
which is celebrating its 100th anniversary as
well.

[Continued on page 107] .
[ g STy
&

v

\!

w
o

> "‘1 %
N
125

o
N/

i

>

e
7%
~

a
[ &
‘V‘,,,a;
W

Best monument to radio’s greatest inventor is

one he erected himsell—the 400-ft. tower near
Alpine, N.J.. he put up to prove FM’s many merits.
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IVING-COLOR COAX . .. was only one
new product at a parts show we visited
recently. But this wasn’t what took us travel-
ing; we wander off to many a show simply to
talk with CB manufacturers and sneak a pre-
view of what’s destined for dealer shelves.

After three days of browsing through ex-
hibits at this fair, we reached a well-re-
searched conclusion. Our findings: last year’s
tancy-chassis spree—which converted CB’s
black-box rig into a jazzy, slicked-up trans-
ceiver—has levelled off.

Sure, there were lots of knobs and plenty
of chrome in evidence. Just the same, CB
gear appears to be entering its Dutch-uncle
phase (for you swinging youngsters, that's
an old-timey type term meaning strict, harsh,
no frills, etc.) . Emphasis is on guts, not front-
panel geegaws. Result is equipment that’s
rugged and that reveals signs of improved,
often imaginative engineering.

But the CBer’s appetite tor the novel and
flamboyant wasn’t overlooked completely. A
sample rib-tickler was that coaxial cable in
color, produced for real by a manufacturer.

Battery dead and rig not working? Blimp-like
accessory by Antenna Specialists can be hung on
whip to signal help. also doubles as litter bag.

November, 1964

DUTCH UNCLE

Remember the Model-T Ford? It came in
any color—so long as it was black. We al-
ways thought the same applied to coax. And
right we were, until this manufacturer dis-
covered that sales shot up when he jacketed
coax in gleaming white!

Somewhat unsold, we pressed him for the
reason

“White cable lasts longer, reflects the sun’s
rays,” he said. “And it looks better running
down the side of a house.”

Our reaction is best summed up n two
words: ho-hum. But lest those who live in
multi-hued homes shouldn’t see eye-lo-eve.
we’ll mention that the coax is available in no
less than 17 colors.

Coax excepted, solid and sophisticated en-
gineering dominated the CB section of the
show. Biggest circuit news had to do with
crystals and frequency control. More and
more manufacturers (Sonar and Regency,
for example) are producing transceivers with
frequency synthesis. And inflated though the
term may be, its meaning is dirt-simple. In
a nutshell, it means that the outputs of a
few crystals are mixed to produce many op-
erating channels.

Frequency synthesis in the past normally
has meant a 23-channel unit but the new
Regency set has ideas all its own. Called the
Romper, it's an eight-channei rig but, since
one crystal socket is brought out to the front
panel, the user can go to any channel with
one extra crystal. This cuts a few corners, of
course, but it also cuts something else—cost.

Another intriguing frequency idea we
stumbled across was at the James Knight
booth. Departing from frequency-synthesis
(which requires additional stages). JK sees
a disarmingly simple technique to make a
single crystal function on more than one
channel

Secret is that crystals can oscillate in two
modes (series and parallel), and that going
from one mode to another results in a 10-kc
frequency drop. Since CB channels run 10

[Continued on page 119]
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“‘MR. WATSON, come here, | want you,”
said Alexander Graham Bell into a
little black box way back on March 10, 1876.
Mr. Watson dutifully came as requested, we
imagine, for this is what an assistant is sup-
posed to do. And whatever his contributions
to the task then at hand, Mr. Watson did go
down in history. For his was the first name
ever transmitted over wires by a new device
called the telephone.

In time, conversations on Mr. Bell’s tele-
phone took on most of the marks of a chat
between two persons in the same room. But
real conversations involve both hearing and
seeing the person you’re talking to. And,
truth to tell, the telephone has been limping
along on one cylinder most of the long years

Talk/see device developed by Japan's Tokyo Shi-
baura Electric can be attached to any telephone,
sends q still picture over existing telephone lines.
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of its existence. This is not to say that video
is all that important, of course. It isn’t, and
any two-way radio operator can tell you so.
But it can add an important second dimen-
sion, as the TV viewer with a picture-tube-
gone-bad knows only too well.

Though attempts to add sight to telephone
sound go back as far as 1927, it's only in
the last decade or so that talk/see really be-
gan to shape up. And, not surprisingly, it was
the transistor (a Bell Labs development) that
helped make for the big jump in telephone
talk/see feasibility during these past few
years.

Today, talk/see telephones at long last are
with us, though not in the way they were fore-
seen some 20 or 30 years ago. In spite of
modern know-how, it just isn’t practical to
add sight to the sound on every private phone
across the country. But it now is practicable
to connect city to city, which is precisely
what Bell Telephone is doing. Fact is, Bell
already has inaugurated its new Picturephone
service between three U.S. cities — New
York, Chicago and Washington, D.C.

How do you make a talk/see cali? First
you arrange for an appointment. Then, at the
designated time, you go to the special tele-
phone booth equipped for talk/seeing in your
city. Plunk down a goodly number of
sheckles (three minutes, New York to Chi-
cago, will set you back 27 bucks, plus tax),
and you can talk/see a distant relative. Each
Picturephone booth accommodates up to five
persons, so the small fry will have no trouble
squeezing in for a glimpse of a far-away
grandma on a 438 X 534 -in. screen.

“Mr. Watson,” Alex might say if he were
still around, “I see you . .." §-

Electronics Illustrated
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BROADCAST BAND

Stations that you never even dreamed of soon will dazzle you,

because we're in for the greatest BCB DX in radio history!

By ALEX BOWER

HOUGH a good many SWL’s seem un-

aware that broadcast-band DX exists,
things are due to change. The present sunspot
picture (SUNSPOTS ARE COMING!, Sept.
El) has thrown short-wave DXing its foulest
ball in many a year. But the same state of
affairs promises to make this one of the best
broadcast-band DX seasons of all time.

Despite the vast number of BCB stations
currently on the air, quantity rather than
quality (DX-wise) seems to remain king. But
quality certainly doesn’t rule out domestic
(U.S. and Canadian) stations. Obviously,
with a mere 50 watts, CFSE (1425 kc¢) at
Senneterre, Que., is a considerably better
catch than R. Punto Fijo’s YVNN (1110 kc)
with a mighty 10,000 watts.

New Worlds. Nor is BCB listening merely
a DX challenge. The enterprising listener
can encounter new and exciting worlds even
via stations in and around the U.S. For ex-
ample, many readers already will be familiar
with the Mexican border stations. There
presently are five of these English-speaking
two-country operations, ranging in power
from the 250-kw XERF at Acuna down to
the 5-kw XEMOQ at Tijuana.

Among the five, programming ranges the
gambit from John Birchers to Black Mus-
lims. And with presidential election time
rolling round again, these transmitters will
bear especially careful watching.

For those with a sense of humor and a
taste for the way-out, there is the all-night
Long John Show on New York’s WOR
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(710 kc), featuring both interesting and out-
landish personalities. But balanced against
this wide range of listening opportunities, the
modern BCBer faces certain serious obstacles.

For one thing, all-night shows like Long
John’s create QRM which BCB DXers sim-
ply have to learn to live with. In other words,
the era of wide-open frequencies between
1 and 5 in the morning virtually is gone.
Monday mornings hold about the only hope
here, since many stations then leave the air
for maintenance purposes.

Still another matter to consider is that
many broadcast stations plainly can’t be
made into DX by any tugging of the thinking
cap. Worse yet, most of these must be coaxed
patiently into answering reports. And even
with the quantity apfroach, there just isn't
time to keep after them all.

Getting Started. Now that we’ve run down
the action in general, let’s get to specifics on
how you can log DX on the broadcast band.
The novice first will accomplish long-dis-
tance BCB reception via those potent clear-
channel operations like KFI (640 kc) in Los
Angeles and KSL (1160 kc) in Salt Lake
City. Both these stations often are received
in the East after 0100 EST even on the sim-
plest receivers. In addition, there’s WOR,
which we mentioned previously; WCBS (880
ke), also in New York; WMAQ (670 kc), in
Chicago; plus many others. Those Mexican
border stations, with the exception of XEMO,
also fall into this category,

These same frequencies also provide the
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DX BOON for the BROADCAST BAND

beginner with his best source of foreign DX.
Because there will be only one U.S. station
to contend with,a Latin American transmitter
on one of these frequencies often can be
bagged either under or over it. Of course,
it goes without saying that you likely will
need a good outdoor antenna to pull off such
a feat.

Once a DXer realizes that distant BCB
reception, both foreign and domestic, can
be a fact, he presumably will become more
selective. And when it comes to QSL’s, by
all means verify as many countries as pos-
sible. In addition, you might try for all the
states and all the Canadian provinces. This
done, you could hunt for some of those spe-
cial targets we have mentioned.

And speaking of veri’s, you most certainly
should keep EI's DX Club in mind while
you're plastering the shack wall with BCB
QSL’s. Reason is that the Club offers a_hard-
to-qualify-for award which could be right up
your alley. It requires that you have logged
and QSLed at least 15 BCB stations in 15
different countries. Since there are but three
countries on the entire North American con-
tinent, this award is no pushover. Even so,
with the present BCB DX boon, now is the
time to try for it.

With The Pros. Advanced DX ordinarily
requires advanced equipment. It also takes
on so many guises one best might split it
into some seven categories. To begin, there
are those regional full-time stations in North
America with powers usually ranging from
I to 5 kw. (This is where XEMO fits in.)
Secondly, there are those daytime-only sta-
tions which often can be received up to 1,000
miles away about sunrise and sunset. Most
of these stations can be logged on simple
equipment, though a reasonably selective
receiver will remove the co-channel inter-
ference headache.

Third category here consists of split-fre-
quency Latin American outlets. These sta-
tions—HOU at David, Panama (1013 kc),
is one example—operate between the regular
10-kc FCC channel spacing. But to pick up
one of these you’ll need a set with plenty of
Q (selectivity). Surplus military receivers
which cover the broadcast band are excellent
buys in this respect.

Next we have transatlantic stations—those
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in Africa, Europe and the Near East—which,
happily, are among the world’s best verifiers.
And, thanks to that low sunspot count we
already have made note of, TA reception
now is at its peak. Matter of fact, a station
such as RIAS in West Berlin probably is no
more difficult to hear on 989 kc than it is
on short wave, at least in Eastern North
America. Thing is, you must have good
equipment.

Some TA'’s like Bordeaux, France (1205
kc), and the VOA’s Munich outlet (1196 kc)
can be had simply through use of a high-Q
set. But because of Europe’s 9-kc channel
separation (539, 548, 557 etc.), many sta-
tions are separated from U.S. stations by
only a kilocycle or two. To log these, you’ll
need crystal selectivity. Only communica-
tions receivers have this feature and, new,
they’ll cost you a pretty penny. One way
out, of course, is to shop around for a used
model.

Transpacific stations (those in Asia and
Oceania), on the other hand, usually operate
on the same 10-kc channels we have in the
U.S. But to hear them you must catch one
of these frequencies wide-open domesti-
cally—or with a minimum of activity on it.

Our final pair of categories both are domes-
tic. The 1230-, 1240-, 1340-, 1400-, 1450-
and 1490-kc outlets all are classified as
graveyard channels. On each, several dozen
North American stations operate with a maxi-
mum nighttime power of 250 watts. These
frequencies always are laden with QRM and
reception beyond 500 miles is difficult.

In Canada, meanwhile, we find a flock of
flea-power transmitters. Most of these relay
the CBC networks, almost never identify
themselves individually and have powers
somewhere between 20 and 40 watts. With
luck on a Monday morning, you might pick
up CBLC/CBLK (1090 kc) at Chapleau/-
Kirkland Lake, Ont.,; CBRF/CBUD (1080
kc) at Furnie/Castlegar, B.C.; or CBFG
(1420 kc) at Gaspe, Que.

Station CFSE, mentioned earlier, also be-
longs in this group. But, unlike the others,
it's operated by RCAF personnel and does
identify itself regularly.

All set for a great season of BCB DXing?
Our table at right contains the cream of the
crop, so start pulling them in! -§
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El's GUIDE TO BROADCAST-BAND DX

KC CALL STATION LOCATION
605 HJKL R. Nueva Granada Bogota, Colombia
615 YNM Radiodifusora Nacional Managua, Nicaragua
625 TIRICA R. Internacional de Costa Rica San Jose, Costa Rica
640 TewW R. Nacional Guatemala City, Guatemala
647 B.B.C. Daventry, England
650 YVOQ Ondas Portenas Puerto la Cruz, Venezuela
KORL KORL Honolulu, Hawaii
655 YSS R. Nacional San Salvador, Ei Salvador
660 KFAR KFAR Fairbanks, Alaska
665 Emisora Nacional Lisbon, Portugal
670 JOBK N.H.K. Osaka, Japan
674 R.T.F. Marseilles, France
680 WAPA WAPA San Juan, Puerto Rico
683 R.N.E. Sevilla, Spain
720 R. Jamaica Kingston, Jamaica
730 VP4RD R. Trinidad Port of Spain, Trinidad
746 R. Nederland Hilversum, Netherlands
755 V. West Lisbon, Portugal
760 ZFY R. Demerara Georgetown, British Guiana
764 S.B.C. {reports go to Berne) Sottens, Switzerland
770 3LO 3LO Melbourne, Australia
780 4YA 4YA Dunedin, New Zealand
782 CSB9 R. Miramar Miramar, Portugal
795 R. Barbados Black Rock, Barbados
800 1YZ 1YZ Rotorua, New Zealand
818 UARBS Cairo, Egypt
820 HJED La Voz de Rio Cauca/CaRaCol Cali, Colombia
825 YNOL Ondas del Luz Managua, Nicaragua
830 R. Caribbean Castries, St. Lucia,
Windward Islands
834 R. Belize Belize, British Honduras
836 R.T.F. Nancy, France
845 R.AL Rome, ltaly
854 OAX4A R. Nacional Lima, Peru
863 R.T.F. Paris, France
870 WHOA WHOA San Juan, Puerto Rico
KAIM KAIM Honolulu, Hawaii
880 16J R. Nuevo Mundo Guatemala City, Guatemala
895 OBX4Z R. El Sol Lima, Peru
910 YVPF R. Aeropuerto Internacional Caracas, Venezuela
935 | RIM. Agadir, Morocco
989 R.LA.S. West Berlin, Germany
998 R. Andorra Andorra
1007 R. Nederland Hilversum, Netherlands
1013 HOU La Yoz del Baru David, Panama
1020 YVQB R. Cumana/Cadena Rumbos Cumana, Venezuela
TGUX La Yoz Panamericana Guatemala City, Guatemala
1025 TIAC R. Fides San Jose, Costa Rica
1035 4VEH Cap Haitien, Haiti
1075 TIFC Faro del Caribe San Jose, Costa Rica
1088 B.B.C. Droitwich, England
1o YVNN R. Punto Fijo/Cadena Rumbos Punto Fijo, Venezuela
1140 CBI 14 R. Corporacion Santiago, Chile
WITA WITA San Juan, Puerto Rico
V. America (reports to Poro, Philippines
Washington, D.C. 20025)
1165 R. Americas {clandestine}
1185 HRYW La Yoz de Centro America San Pedro Sula, Honduras
1196 V. America/RIAS (see previous Munich, West Germany
listings for address)
1205 R.T.F. Bordeaux, France
1214 B.8.C. Brookmans Park, England
1367 R.T.F. Lille, France
1375 R. St. Pierre St. Pierre & Miquelon Islands
1466 3AM2 R. Monte Carlo Monte Carlo, Monaco
1575 R. Union Santo Domingo, Dominican

Republic

This listing includes the most interesting of those foreign stations regularly heard in the U.S. and Canoda. Upless
otherwise noted, reports simply may be addressed to the station at the location listed. Many Latin American
stations operate on the same frequency, so it will pay you to be sure of your identification before reporting.
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Tune CW or SSB on any radio with EI's

UNIVERSAL BFO

By FRED BLECHMAN, K6UGT

OMES the day when you want to listen

to code or single-sideband signals on the

short-wave bands but you don’t have the right

kind of radio. Maybe you’re on vacation or

visiting someone and your communications

receiver is far away. Or perhaps you just don’t
own one.

What you do have access to is a broad-
cast radio that also covers some SW bands.
Trouble is, it has no beat-frequency oscillator
and without BFO Morse code comes through
as so many thumps and SSB is a bunch of
quacking ducks. What do you do?

Why you just put EI's $3 Universal BFO
near that radio and both CW and sideband
come through with the snap you’d expect out
of a $500 rig. Only limitation of the Universal
BFO is an intermediate frequency of 450 to
460 kc in your receiver. This restriction
should affect few radio owners, however, be-
cause nearly all tube and transistor radios of
the type in question have IF frequencies in
this range.

To put the Universal BFO into operation,
you merely place the accessory within a few
inches of the radio and adjust L.1’s slug (when
listening to a station) until the CW tone suits
you. What you are doing is adjusting the fre-
quency of the BFO so it is within, say 1| kc

/865

of the receiver's IF frequency. The BFO’s
signal radiates into the receiver and beats with
the IF frequency to produce the tone.

Construction

Use a plastic box for our BFO. A metal
cabinet will prevent the signal from radiat-
ing. The wiring is not critical and any rea-
sonable parts arrangement should work.

Don’t try to mount loopstick L1 directly
on the brittle plastic box. Instead, use the
bracket usually supplied with it or make a
right-angle bracket from scrap aluminum.
The switch, output jack and battery holder
can be mounted with screws or glued to the
inside of the box. The pictorial’s caption has
additional construction details.

Operation

Tune in any station on any band of-a radio
with a 450- to 460-kc IF frequency. Bring the
BFO near the radio and adjust L1’s slug until
you hear a loud whistle. The loudness of the
whistle will depend on the position and dis-
tance of the BFO with respect to the radio.
But be careful. If the BFO’s signal is too
strong it will block the radio’s input and pre-
vent other signals from getting through.

On the other hand, if you get no reaction,

oA ———————
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connect the BFO's output at J 1 directly to the
receiver’s antenna terminal.

Once you have found the correct position,
tune the radio until you hear the thumping
sound of CW or the quacking sound of an
SSB signal. CW is easy to tune with L1 but
SSB will take a bit of practice. With patience
you'll be able to convert the quacking into
understandable conversation. While the
BFO’s stability isn’t quite up to that of sets

PARTS LIST

B1—1.5-volt penlite battery (size AAA)

C1, C2, C4—.0015 mf, 500 V ceramic disc ¢a-
pacitor

C3—680 mmf, 500 V ceramic disc capacitor

J1—Phono jack

L1—Tapped antenna coil (Lafayette MS-299)

Q1—2N1307 transistor

R1—68,000-0hm, 14 -watt resistor

R2—10,000-0hm, 14-watt resistor

R3—1,000-0hm, !,-watt resistor

S1—DPST slide switch

with built-in BFO’s, it is adequate for this Misc.—Battery holder, plastic box

application.

Once you get the knack of it you'll be able
to take the BFO along with that all-band
portable to the beach or wherever you trave!
and have the operating convenience of yout
receiver at home.

Cc3

S1
BFO is a Hartley oscillator whose operating fre-
quency can be varied with Ll's slug. If signal

radiated by L1 cannot be heard in receiver, con-
nect a lead from J1 to receiver's artenna post.

S

c2

Take it easy when drilling the holes to mount
the jack, switch, battery holder and the coil's
mounting bracket or the plastic box will crack.

SUNNNERAUNNANRRNNNAN -
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Mount the battery hold-
er, output jack, swiltch
and coil in the plastic
box first. Then install
the other parts on a
1 X 1¥%-inch piece of
perforated board. The
board is supported by
the leads to and from
Bl, S1, J1 and L1. Use
spaghetti on all wires
that cross each other.
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E'VE HEARD of a big department
store that claims to speak 42 different
languages. but rare is the American who can
mouth more than one. Thing is, if you're
exposed to another language enough times
and in the right ways, you likely will end up
speaking it like a native. But learning another
lingo in a nation where English is king can be
pretty rough.
l.atest arrival on the lingo-learning scene
is such a natural it’s just bound to make things
a good bit easier for the would-be foreign-
language speaker. That something is the elec-
tronic language lab which, thanks to mag-
netic tape, comes close to being the best
language instructor yet. Matter of fact, if
there’s ever been a revolution in lingo-
learning, we’re smack in the middle of one
right now. And electronics is the little some-
thing that has made it possible.
How It Began. When you come right down
to it. a language lab amounts to an effort by
educators to get languages out of books and

Electronic language lab
at Comell University
makes lingos easy to
teach, easy to learn.
Machine (lower center
of photo) is equipped
with a special start/
stop/repeat switch
which places it under
complete control of in-
structor. Students shown
here are engaged in
group-practice session.
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into mouths and ears where nature put them
in the first place. And, while this is what good
teachers always have done. credit for the
world’s first language lab could go to a
Britisher.

Some 22 years ago, an English electronics
engineer named F. Paul Thomson put on his
thinking cap, cailed on his past experience
and came up with one of the forerunners of
today’s language lab. Thomson had learned
a good deal about language instruction be-
fore World War II, when he helped teach
German-Jewish refugees to speak Engiish.
Tossing this knowledge into the hat along
with his electronic know-how, he eventually
devised a full-fledged language lab.

Listen And Learn. Electronic language
labs can take about as many forms as there
are languages, but all have certain common
aspects. Big thing about any language lab,
according to one educator in the field, is
that it enables students “to learn foreign
tongues the same way they learned their

Electronics Illustrated
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native English—by hearing, imitating and
speaking.” And it’s because of this need to
hear, imitate and speak that most every
language lab depends on the one medium
that’s made to order for such activities—mag-
netic tape.

To see just how tape helps the lingo learner,
let’s take a look at a language lab recently
installed at the College of New Rochelle, a
girls’ school in a New York suburb. Based
on the listen, repeat and learn maxim, the
lab is comprised of 30 individual student
booths and an instructor’s console.

Because of the way the booths are set up,
the linguists-in-training take a particularly
active part in what’s going on. They can
respond appropriately while hearing lesson
material and instructions over earphones in-
stalled in each booth. Further, by means of
microphones and dual-track record/play-
back equipment also installed in each booth,
they can record lessons on one track and
responses on another.

Once the lessons are complete, the stu-
dents play back their tapes to compare their
pronunciation, grammar and vocabulary
with their instructor’s. And since the stu-
dents’ section of the two-track tape can be
erased and re-recorded at will, students can

1964

November

go over lessons as many times as necessary
to improve vocabulary, perfect accents or
sharpen fluency.

Russian Without Tears. In another instant-
lingo setup—this one at Cornell University—
there’s a veritable battery of electronic lan-
guage-learning equipment. Matter of fact,
it’s just plain impossible for foreign-language
students not to get plenty of conversational
practice in large doses and small classes.

Using discs, tapes and even scopes—to
make the spoken sound visible as well as
audible—the school now is turning out the
foreign-language adept at a highly acceler-
ated rate. Lessons are piped through micro-
phones into a bank of recorders which can
prepare enough oral-study materials for 100
students at a time. And, thanks to magnetic
tape, none of the foreign-language instruc-
tors is faced with the tedium of repeating
words and phrases over and over. The tapes
can be replayed as often as a student wishes.

Perhaps the most valuable electronic ad-
junct to the Cornell lab is an all-band short-
wave receiver. Feed its output into a tape
recorder and advanced students can have
just about any modern language, straight
from the mouths of real experts.

—C. Hansen *fv

Portable language lab (left) includes book-size tape
recorder and headset assembly containing ear-
phones, miniature radio receiver and mike. But
even such modern devices can’t get around one of
the chores of mastering Chinese (above}—learn-
ing to read and write the traditional characters.

99
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REPORT

b-Meler
Gonverter

qOONER or later most hams get the urge
) to move up in the world—up to 6
meters, that is. But since many communica-
tions receivers just can’t fly that high, it
usually takes a converter to pull in the band.
You merely connect the converter to the re-
ceiver’s antenna terminals and tune the 6-
meter band on the receiver itself.

The Ameco CB-6K 6-meter converter fills
the bill perfectly. Not only is it easy to build,
but it performs exceedingly well. Price is
$19.95, while the optional PS-1K matching
power supply kit will run you $10.50. And
for those who prefer the easy way out, fac-
tory-wired versions are also available at
$27.50 and $11.50, respectively.

The CB-6K is a very hot unit. In fact when
it was connected to a Lafayette HA-63 com-
munications receiver (used for test pur-
poses), sensitivity and performance on 6
meters was better than the receiver was
capable of on any of its other bands.

The manufacturer claims a noise figure of
better than 4db. Although we were not able
to make absolute measurements, the per-
formance of the CB-6K bore this out. The
CB-6K uses a 6ES8 cascode RF amplifier.

Underside of CB-6K. Note two vertically-mounted
plates used to shield stages from each other

And cascode amplifiers are highly regarded
for their low noise, high gain and broad
bandwidth. We found the sensitivity varied
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:

less than 1.5db across the entire 6-meter
band. Spurious response and image rejection
are excellent—better than 70db. The RF am-
plifier is followed by a 6U8 which functions
as the mixer and crystal-controlled local
oscillator.

A unique feature of the CB-6K is that it
can be used with virtually any receiver. By
simply plugging in the proper crystal and
selecting the appropriate tap on the output
coil, the converter will work with any receiver
that operates on any frequency from 600 kc
to 35 mc, Crystals are available (choice of
one is supplied with the kit) for the following
outputs: .6-.16 mc, 7-11 mc, 10-14 mc. 28-30
mc and 30.5-34.5 mc.

The CB-6K is a snap to operate. You
simply connect an antenna to its input and
connect its output to the receiver’s antenna
terminals. For example, if you use a 43-mc
crystal, SO mc will come in at 7 mc on the
receiver’s dial, 52 mc will come.in at 9 mc
and 54 mc will come in at 11 mc. The CB-6K
can be powered from the receiver or the
PS-1K power supply into which the CB-6K
plugs directly.

The CB-6K is not difficult to build. If you
haven’t worked with high-frequency equip-
ment, keep in mind that leads must be kept
as short as possible and follow the layout ex-
actly. There are several steps that require that
connections be soldered to the chassis. For
these we recommend a heavy-duty iron.
Nothing will spoil a good noise figure faster
than a bad solder connection. We built the
converter in about 6 hours and the power
supply in about 1 hour.

Alignment is tedious but not impossible.
Be very careful with it, and to be on the safe
side, repeat the procedure a couple of times.
And don’t try any shortcuts to improve align-
ment. Ameco’s procedure is the best way.—@-

Electronics Illustrated
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All- Trans1stor |

MODULATED DIPPER

A portable handful of modulated RF all the way from 3.4 to 108 mc!

By HERB FRIEDMAN, W2ZLF

THOUGH the grid-dip oscillator, a gadget
most people call a GDO, is among a
ham’s most valuable service instruments (see
USING A GDO, Sept. '63 EI), it has two
built-in shortcomings. First, practically all

commercial GDO’s selling for less than $100 .

operate on AC power. This prevents them
from being used in mobile service. Secondly,
most GDO’s don’t have built-in modulation.
Use the GDO as a signal generator and you’ll
see quickly that locating an unmodulated
signal on a receiver can be mighty frustrating.
El's transistorized Modulated Dipper
solves both these problems for less than $25.
The Dipper is neatly portable since it is
powered by a 9-volt battery. The built-in
modulator makes its buzz-saw-like signal easy
to find. Using six plug-in coils, its range is
about 3.4 to 108 mc. The accuracy depends
on how carefully you wind the coils.
Construction. Component placement is
critical and the pictorial must be followed
exactly. Start off by drilling the holes for
tuning capacitor C2 so the shaft is centered
1% inch from the top of the cabinet. The
shaft must not touch the cabinet; therefore,
make certain its shaft hole is large enough

November, 1964

to allow for pray in the mounting-screws.
Next, mount coil socket SOl with pin 3
nearest the front panel (bottom of the main

section of the Minibox shown in the pic-

torial). Keep Q1’s leads short and be sure to
use a heat sink on them when soldering.
Punch M 1’s hole at the bottom of the cabinet
with a 1Y% -inch chassis punch. If you plan to
limit the Dipper’s range to 50 mc, M1 can
be a 100 ma meter. For operation above
50 mc, M1 must be a 50 wa meter.

The modulator is built on a 15X1%-inch
piece of perforated board; flea chps are used
for tie points. Mount T1 by fitting its tabs
through two holes made with a No. 30 drill
and then bend the tabs flat. T1’s yellow and
green leads should be clipped short. If, upon
use, you find the buzz-saw modulation sound
too harsh, replace R3 temporarily with a
250,000-ohm potentiometer. Adjust the pot
(from the maximum-resistance position) for
the desired tone. Do not let Q2’s collector
current exceed 6 ma. Then substitute a fixed
resistor for the pot.

When mounting the modulator assembly
with two L brackets, make certain.it doesn’t
prevent C2 trom being rotated to minimum

101
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Start winding coils L1-LS at top of form
under the ridge and in line with Q
7 ’

pin 3. Coil L6 is a large loop of

wire whose dimensions are (CH
critical. Copy layout at
right to avoid problems.
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Install all parts around C2 and coil socket be- When C2 is adjusted so Q! oscillates at fre-
fore mounting modulator board (center). Wire mod- quency of external tuned circuit, RF is pulled from
ulator before installing in 5% x3x2VYs-inch Minibox. dipper. Voltage at emitter drops and M1 dips.
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MODULATED DIPPER

capacity (plates fully open).

Winding the Coils. The plastic coil forms
are sensitive to heat, so you must use a low-
wattage iron when soldering to the pins. It
you apply too much heat and the plastic starts
to melt, moisten a fingertip and hold the pin
in position until the plastic hardens.

Both ends of each coil except L6 should
be soldered this way: scrape away Y2 inch of
the enamel insulation and tin the exposed
wire. Apply a non-corrosive soldering paste
to the wire and pass it through the coil-form
pin so a quarter-inch of the wire is exposed.
Build up a bubble of solder on the tip of the
iron and dip the exposed wire in the bubble
quickly. The instant you see the solder run
up the wire into the pin, remove the heat.

The wire must be tensilized before the coil
is wound. To do this, unwind slightly more
wire than is needed for the coil and clamp
the frce end in a vise. Then stretch the wire
until it goes slack when the tension is re-
moved. The coil now can be wound without
the wire springing back.

One-eighth of an inch from the top of the
coil form is a ridge which is used to hold
the coil in place. Using a No. 36 drill, make

PARTS LIST

B1—9 V battery

Capacitors: ceramic disc, 50 V or higher

C1, C6—.01 mf

€2—3.9-50 mmf miniature variable capacitor
(Hammarlund APC-50B; do not substitute)

C3—.04 mf C4—.05 mf

C5—5 mmf C7-—33 mmf

D1-—1N34A diode

L1-L6-—Coils, wound on PL1-PL6: see text and
coil-winding table

M1—0-100 wa DC microammeter (see text)

PL1-PL6—Amphenol 24-5H coil form (Allied
Radio 46 H 693)

Q1-—2N384 transistor Q2—2N217 transistor

Resistors: 4, watt, 10% unless otherwise in-
dicated

R1—3,000 ohms, 5% R2—240 ohms, 5%

R3-—100,000 ohms R4—33,000 ohms

R5--3,300 ohms

a hole just below the ridge in line with pin 3.
Put the wire through the hole from the out-
side and solder it to pin 3. Wind the required
number of turns as tightly and as closely as
possible. Drill another hole at the bottom of
the cdil and solder the other end of wire to
pin 4. Coils 5 and 6 have a jumper connected
between pins | and 2. If you cannot obtain
sufficient meter deflection with coil No. 4,
add a jumper to it.

Coil No. 6 is just a loop made from a piece
of No. 16 wire exactly 34} inches long. Grasp
the center of the wire with needle-nose pliers
and bend it into a loop f5-inch wide. Tin and
thoroughly flux the ends of the loop and fit it
inside the coil form so the ends are flush with
the bottom of pins 3 and 4. Dip the pins into
a bubble of solder just long enough to fill
them with solder. If the pins don’t fill on the
first try, build up a small bubble of flux on
the pin ends and try again. When all the coils
are wound, coat them with radio service
cement or Q-Dope.

Calibration. Cut a 2Vs-inch diameter
heavy-paper disc and cement it to the cabinet
around C2’s shaft, Drill a small hole in a
knob just large enough to give a tight fit to
a short piece of wire and cement (epoxy)
the wire in the hole. Place the knob on C2
so the wire points to the 3 o’clock position
when C2 is open fully.

[Continued on page 116]

BT T

R Ll

Coils are shown in order from No. 2 (leit} to No.
6 (right). Coil No. 1 (3.4-6.9 mc) is not shown.

R6—500,000 ohm miniature pot with SPST
switch (Lafavette VC-39 or equiv.) L 5 ,COIE DATA a . i

S1-—SPST switch on R6 Coit Frequency Wire No. of

S2—Subminiature DPDT toggle switch No. Range (mc) Size* Turns
(Lafayette SW-76) or equiv.) I~ & = ~ | agi/

SOl—Amphenol 78-S5S 5-prong socket (Atlied 1 3.4-6.9 #28 4814
Radio 40 H 122) 2 6.7-13.5 #24 22

Tl1—Transistor output transformer: primary, 3 13-27 #24 914
500 ohms; secondaries, 8 ohms and 3,000 4 25-47 #24 41
ohms (Lafayette TR-119; page 305, catalog 5 46-78 #24 | 11,
No. 640) 6 78110 #16 See text |

*Al wire enameled
November, 1964 103
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NO ONE will deny that the Citizens Band
has put two-way radio within the reach
of everyone who needs it. But not everybody
does. For some CBers, one-way radio is suf-
ficient, essential—and economical.

For example, when you’re driving home
you may want to tell your wife what time
you will arrive. You know your range and
that your signal will get there if the channel
is clear. Your wife doesn’t have to come back
and tell you she got the message. And you
save the cost of one 5-watter. The transceiver
in your car is the only one you buy if you
have a receiver at home. You simply come
on, give your call, transmit your message and
go off. Nothing in the FCC’s fules requires
that receipt of the message be acknowledged.

That’s one-way radio, and what you need
at home obviously is an economical receiver,
which can_have many other uses in addition
to the one we've just outlined. For instance,
you may simply want to monitor the Citizens
Band. Or, if you do have 5-watters every-
where, a second receiver will permit you to
monitor one channel while you’re working
on another.

The answer to your need is our simple CB
converter which feeds CB signals through any
standard AM radio. And it doesn’t require
modification of the radio, either. Just con-
nect the converter to the radio’s antenna ter-
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By KEVIN REDMOND, K2HTZ

minals and tune the CB channels around
1,000 kc on the radio’s dial. The converter
includes a separate oscillator to reduce
blocking and to prevent radiation from the
antenna. A small 12-volt battery (Eveready
228 or equivalent) will power the converter
for a long time because of the low current
drain.

Construction

Our converter was built on a 642 x2%% -inch
piece of perforated board on which ceramic
standoff insulators were attached at the cor-
ners. The standoffs can be used to mount the
board in most any enclosure since both ends
are tapped for machine screws. The converter
could be mounted in the main section of a
7x35x3-inch Minibox. The terminal strips and
a power switch then would be mounted in the
ends of the box.

The converter has been laid out so the
antenna terminals are near the mixer stage,
far away from the oscillator, to reduce radia-
tion pickup. The negative DC supply buss
runs along one side of the board and the posi-
tive, or ground, buss runs along the other
side. Both busses are at AC ground since
there is a .1 mf capacitor (C6) connecting
them. This layout permits a neat, square ar-
rangement of all parts and provides for con-
venient grounding anywhere on the board.

Electronics Illustrated
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Be sure to use spaghetti on the leads of all
components that cross each other. Capacitor
C8 can be left out when the converter is used
with portable or AC/DC radios. More about
C8 later.

The lugs on the coil forms for L1 and L2
should line up with the holes in the perforated
board. If they don’t, a little filing will do the
trick. Additional coil-winding details are cov-
ered in the pictorial's captions. Care must
be exercised when bending the lugs on the
coil forms to prevent separating them from
the base of the form.

Adjustment and Operation

It is important that the mixer stage’s (QI)
current be .5 ma. A higher current will cause
QI to saturate. If the current is less than .5
ma, the gain will be reduced. To check this,
measure the voltage drop across R6. It will
be 5 volts if the current is correct.

The oscillator stage’s current should be 3
ma with the crystal removed. This will cause

November, 1964

Coils L1 and L2 {(above) must
be evenly wound so turns don’t
overlap. Coat coils with coil
dope. Try to follow layout
shown in pictorial and photo
as closely as possible to pre-
serve performance character-
istics. Converter could be
built in a 7x5x3-inch Minibox.

a voltage drop of .6 volts across R7. The RF
voltage.injected at the emitter of Q1L is ap-
proximately 200 mv (.2 volt), although sat-
isfactory mixing will take place if the voitage
is from 100 to 300 mv (.l to .3 volts).

After connecting the converter to the radio
(hot end of a loop or ferrite-rod antenna)
through a .| mf capacitor and hooking an
antenna to TS1, adjust C8 (if used), L1 and
L2 for maximum output while listening to a
CB station. The converter need not be re-
tuned once it is peaked. You tune the AM
radio to select different CB channels.

If an AC/DC or portable radio is not
shielded properly it may pick up broadcast
stations at the same time it receives CB sta-
tions from the converter. The loop antenna
on AC/DC and portable radios. therefore,
should be shielded by placing the antenna in
a grounded metal enclosure which can be
made of aluminum foil.

Normally, reception of broadcast stations
will be minimized when the output of the
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Entenna coil L1 and C2
provide selectivity and
match antenna to mixer
Ql. A whip antenna
may be connected di-

~12v

rectly to the 6-turn tap
and a low-impedance
antenna cable should
bz connected to the 1-
turn tap. Output from
oscillator Q2 appears
across RS, Ql's emitter
resistor. Note that there
are three points in the
schematic to which you

—-12V

supply —12 volts DC.

ONE-WAY CB

converter 1S connected to the hot end of a
loop antenna. This is because of the loading
effect of the converter on the loop antenna.

One-way CB is not limited to an installa-
tion in which the 5-watter is in the car and
the receiver is at home. You could just as
well have your 5-watter in a store or office
and the converter connected to your car
radio. With this setup there are a few special
points to keep in mind.

Instead of using a small [2-volt battery
for operating power, the converter now can
be operated from the car’s battery. If the
car has a positive-ground electrical system,
the converter can be connected directly to
the ¢ar radio’s antenna terminal. If the car
has a negative-ground electrical system, con-
nect a .1 mf isolating capacitor between the
converter’s output and the car radio’s an-
tenna input. Capacitor C8, which is not nec-
essary when the converter is used with
portable and AC/DC radios, should now be
added to compensate for the car radio’s
antemna-cable capacitance, which is about
40 mamf.

How does the converter perform? Since
the author used the converter with his car
radic his measurements are based on this
type of operation. The average car radio has
a sensitivity of approximately 2 microvolts
for a I-watt output. (Because of such gain,
the converter’s circuit was greatly simplified.)
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PARTS LIST
Capacitors: All 50 V or higher
C1—.047 mf C2—10 mmf
€3, C5, C6, C9—.1 mf C4—100 mmf
C7—6.8 mmf

C8—9-180 mmf trimmer capacitor

Ll—Antenna coll: 26 turns No. 28 enameled
wire tapped at 1st and 6th turn; wound on
Cambridge Thermionic Corp. coil form No.
2173-4-3 (Newark Electronics Stock No.
40F3629)

L2—Oscillator coil: 26 turns No. 28 enameled
wire tapped at 41, turns; wound on same
type coil form as L1.

Q1l, Q2—2N2089 transistor (Amperex)

Resistors: Y, watt, 10%

R1—33,000 obms

R2, R4—1,000 ohms R3, R6——10,000 ohms

R5—100 ohms R7—220 ohms

TS1—2-lug, screw-type terminal strip

TS2—3-lug, screw-type terminal strip

XTAL—26 mc third-overtone crystal
Crystals or International Crystal)

All the above parts plus coil wire, perforated

board and standoffs are available from PR

labs.. So. Hillside Avenue, Nesconset, N. Y., for
$12.50 postpaid.

(Texas

With a |-microvolt input signal (modulated
30 per cent) at the base of mixer-transistor
Ql, the car radio will deliver the identical
I watt of audio power.

For even better CB reception, the con-
verter can be combined with the CB booster
described in the March 1963 El (see CB
SIGNAL BOOSTER, page 32). The low-
impedance output tap of the booster should
be connected to the low-impedance tap (first
turn) on L1 in the converter. This combina-
tion with an ordinary broadcast receiver is
equivalent to a really hot CB receiver. §-

Electronics Illustrated
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Major Armstrong

Continued from page 88

Armstrong ran into trouble and competi-
tion from TV in obtaining an FCC license to
build his station. There also was a problem
with the frequency band allotment over
which he could broadcast. But even as he was
enjoying the opportunity to build his station,
he continued making improvements in the
FM system. Twelve additional patents were
issued.

Meanwhile, others had become interested
and FM broadcasting was on the upswing.
Armstrong’s first broadcast had evaporated
the backstairs claims that FM never would
work. Subsequent hearings before the FCC,
prompted by RCA’s demand for television
bands, provided additional bands for FM.

Armstrong had won. His stamina, courage
and resources had placed his invention before
the public. And he had done so despite the
lineup of RCA, American Telephone & Tele-
graph and others who obviously wanted to
protect their interests in AM broadcasting.
But World War Il was in the offing and once
again Armstrong was to face radical changes
in the course of his life.

World War II put all FM stations off the
air. Armstrong’s energies were devoted to
war work, some of it still secret. The dream
he had for FM was held in abeyance.

Following the war he learned quickly that
the battle lines had been re-formed. Once
again he was faced with the personal task of
supporting and championing the infant FM
industry. Some radio-equipment manufac-
turers were licensed under the Armstrong
patents. Others, including RCA, ignored his
patents but manufactured equipment using
his system anyway.

Worst of all, FCC membership had
changed somewhat. Political interests moved
into the stream of events. And the frequency
bands the FCC previously had allotted for
FM were changed, making obsolete every sta-
tion and every receiver then in existence.

Armstrong criss-crossed the country, giv-
ing talks about FM to arouse civic and fra-
ternal organizations in its support. He even
ran full-page ads in newspapers when radio
manufacturers produced inferior FM equip-
ment. His resources were being expended just
as fast or faster than they were coming in.
But he refused to heed the adviceof his friends

November, 1964

and attorneys to end the struggle by com-
promising. This was not part of his nature.

RCA apparently was having some misgiv-
ings about continuing the battle. The cor-
poration made several offers to settle the FM
patent business once and for all. One offer
was for a million dollars. Armstrong stuck
to his guns. He refused on grounds that his
interests were in royalties, not lump-sum pay-
ments.

In 1948 the last legal battle began. During
the day-long, five-ycar period of pre-trial
testimony, Armstrong was to sit in the wit-
ness stand for hours on end, answering ques-
tions put to him by batteries of attorneys.
The long period of bantering and bickering
preyed on his physical endurance. It took its
toll in both his health and spiritual well-
being. The effort to hold up under such gruel-
ing experiences would have destroyed an or-
dinary man much sooner.

Marion Armstrong said that during the
trial he would come home exhausted. He
would retire for a few hours of sleep, then
get up at 4 a.m. to read the transcript of the
preceding day’s testimony. And he would
leave early enough in the morning to be
briefed by his attorneys before continuing
with his testimony.

“This went on for days on end,” she has
said, “‘utterly destroying him.”

His wife, like so many of his friends,
wanted him to *‘give in, take life easier and
retire to the Connecticut home” he had pur-
chased. Armstrong’s determination to stick
to his principles wouldn’t permit him this lux-
ury. He was a fighter and his wish to set “the
record straight” was paramount. Besides,
Sarnoff had stated on the witness stand that
RCA had done more for FM than anyone
else. For Armstrong, this represented an in-
vitation to battle to the end.

By 1953 his financial resources were in se-
rious straits. He had been ill for two
months. Friends and relatives claimed he was
near a breakdown.

No one ever will know what passed
through the mind of Major Armstrong on the
night of January 31, 1954.

They found his body the next morning on
the third-floor extension of the apartment
building in which he had lived. He was fully
dressed in overcoat, hat, gloves and scarf.
Major Armstrong’s agonies were over. It was
the end of what his biographer has called
“one of the great Americam tragedies.”—§
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Announcz’ng The

IR ANID
OPENING

svwal-SHoP

HAM, CB, SWL,
HI-FI & STEREO

Bangains Galonre!

If you have some surplus electronic gear
you’d like to swap, tell us about it in a
letter to El's Swap Shop. See rules above.
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Hi-Fi Today

Continued from page 34

in kit versions. And they’re also releasing a
line of cabinet kits (for speakers and equip-
ment) in pre-finished versions. The new kits
are inexpensive, relatively easy to build and
beautiful to behold. So shoulder your screw-
driver and get to work.

Some brief words about other products:

® From United Audio, two less-expensive
variations on the amazing Dual 1009 auto-
matic turntable. For $25 and $20 less than
their forebear, the Models 1010 and 1011
offer the same foolproof changing mecha-
nism and virtually the same gentle record-
handling (they track and trip at 1% grams)
as the 1009. I don’t know whether their rum-
ble is as low as the 1009’s (which beats even
some transcription turntables). However, the
basic mechanism and construction look simi-
lar.

® From KLH, the Model Sixteen transistor
amplifier. KLH claims the Sixteen, at $219,
has a sound that’s indistinguishable in most
respects from that of the most expensive am-
plifiers on the market. After a month of lis-
tening, I have to agree. Equally important,
L have to confirm that this is a foolproof
transistor amplifier. Short or open the speak-
er terminals, and you've done nothing to lose
sleep over. The amplifier just refuses to be
damaged by any of the usual (or unusual)
transistor perils.

2 From Scott, a Nuvistor/transistor tuner,
the 312, with beautiful performance. At a
distance of 130 miles, I've pulled in New
York stations I'd forgotten existed. And re-
ception has been free of ignition interfer-
ence (I live a couple of hundred feet off a
highway) and other disturbances that no
amount of antenna trickery could eliminate.
The price is $259—not cheap, but also not
too much for what the 312 offers.

I've managed to run out of space, though
P've plenty left to say about what’s new on
the hi-fi scene. For now, I'll just add (and
this is not an adman’s hyperbole) that this
looks like the best year for audiophiles in a
long, long time. &

Electronics Illustrated
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Novo Two Kangaroo

Continued from page 51

These properties make it unnecessary to brace
the cabinet. For a more attractive enclosure,
use veneered Novoply.

Construction. First thing to do is connect
the secondary of a 6.3-volt filament trans-
former to the weofer and let it hum away for
about 12 hours. While the woofer is being
worked-in, proceed with the enclosure. The
sides, top and bottom are butted together
with finishing nails and glue. If veneered
Novoply is used, miter the joints and glue
and clamp them together.

After the glue has dried, install the 3 x
% -inch cleats with 13-inch long annular
nails and glue. The front cleats should be set
back one inch from the front edge, while the
rear cleats should be set back 7 ths of an inch
from the rear edge. Cover the rear cleats with
felt weatherstripping.

Cover the face of the front panel with
water-diluted Elmer’s glue, then place the
glued surface over the grille cloth (on a flat
table). Pull the grille cloth around the edges
and staple it along one long and one short
edge first. While stapling the other two edges,
pull the cloth tight, keeping the weave as
straight as possible.

Tighten the speaker bolts evenly and only
finger-tight or you may bend the speaker
frames. Connect leads to the terminals of the
midrange/tweeter, put a layer of Mortite
around the edge of its cover, and mount the
cover with 1 x l-inch angle brackets and
Y% -inch flat-head wood screws. Install the
front panel’s mounting screws through the
cleats from the rear.

Crossover choke L1 is wound on a 1Y2-
inch length of 1-inch diameter wood dowel
with 2% in. square masonite end-pieces. It’s
held together with a three-inch 14-20
aluminum or brass (not iron) bolt. Wind the
choke (about 1 1b. No. 18 enameled wire) to
within Y4 -inch of the outside edges of the end
pieces. Bolt the coil and glue C1 to the back
panel. One of C1’s + leads goes to lug 3 on
R1, lug | on R} is common and lug 2 goes
to the 8-inch speaker. Cl is a dual 50 mf
capacitor, whose sections are used as two
backs to form a non-polarized capacitor.

Install the back panel with 1% -inch No. 8
flat-head wood screws and the Kangaroo is
ready to go. Happy jumping! -§-
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Dr. Doppler's Strange Effect

Continued from page 30

who is “never able to get their set working
right.”

Traffic Control. Though various forms of
Doppler radar work at a number of jobs,
the one that hits us right here is the radar
speed detector. But there's another vehicle-
aimed Doppler Effect instrument that
shouldn’t hurt anyone’s feelings. It’s an over-
head car detector that can be cantilevered out
from a pole or hung across a highway on a
wire.

Covering from one to three lanes, the de-
tector can be used for traffic-light control to
favor the busiest roads with their fair share
of the green light. In addition, the device
can supply figures for traffic studies. As each
car passes under the radar beam it makes two
Doppler blips that rack up one car for the
record.

In The Air. Early airplane pilots had a
sure method of navigation: they just followed
railroad tracks, rivers or roads to where they
wanted to go. But for high, all-weather flying
and ocean-hopping, something a mite better
was needed.

Airways eventually broke out in a rash of
different kinds of radio beacons, ranges and
other devices. But none told the man at the
stick what he reatly wanted to know. This,
of course, was what he once could learn from
looking over the side—the direction he’s
flying and how far he has flown.

Today, Doppler navigation systems do this
job, with the advantage that landmarks aren’t
needed any more. Fact is, such Doppler navi-
gators work over trackless ocean as well as
over land.

With a few refinements, these systems op-
erate in somewhat the manner of the radar
speed trap, but in reverse. The radar equip-
ment is on the moving vehicle (the plane)
and the target is the stationary ground or
water, ahead and astern.

Under The Sea. The navigator of a ship,
or even a small boat, has almost the same
problem as the airplane pilot. Guided by
compass and speedometer, he heads for
where he would like to go. But where he
really goes depends upon wind and current.
Underwater Doppler navigation ties his posi-
tion down to the bottom and permits accurate
steering in zero visibility without need for ex-
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ternal navigational aids.

Underwater Doppler navigation works by
the frequency-shift of underwater ultrasonic
beams bouncing back to the boat from the
sea bottom. As in aircraft radar, the echoes
are compared in a computer. Fore-and-aft
Doppler-shift frequencies are resolved into
pulses (through digital circuitry) that actuate
a counter for every six feet of forward mo-
tion, adding up miles like a car’s odometer.
Analog circuitry converts sideways shift in
frequency to a voltage that registers drift an-
gle on a meter.

Though it’s a far stretch from a speed trap
on the highway to an underwater navigation
aid, these devices are but a handful of the
growing Doppler crowd. Further, all these
items are a far cry from what Johann Dop-
pler had in mind 120-odd years agc. But they
also are good reason why anyone who wants
challenge in electronics would do well to look
further into Dr. Doppler’s strange Effect. -§-

CB's Flood' of Ink

Continved from page 57

of any 10-code symbol is basically the same
across the country. Needless to say, this code
has contributed much in the way of increas-
ing the use of the band.

The Cenla published by the Cenla CB
Radio Club down in Alexandria-Pineville,
La., seems to have done something that few
other papers have tried. That something was
an article listing the monitoring channels of
other clubs in the area. This seems a fine idea,
for it’s an excellent way to avoid needless
use of emergency channels. In addition,
it’s helpful to know which channels in a par-
ticular area will be open in case of emer-
gency.

Another Look. Clubs that have fallen by
the wayside well might make a comeback by
taking a good hard look at their papers.
They would do well to ask themselves: “Do
we need a club paper? Are we helping the
club with our present publication?”

The answers well may indicate what is
wrong and where improvement is in order.
One of the best sources of comparison is
other CB papers. Most clubs will exchange
papers on a paper-for-paper basis. From
these it’s a simple matter to judge for yourself
what is good and what is not-so-good in the
CB paper business.—Rufus Cartwright -2
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Continued from page 69

LSB. Result is that we can continue QSO’s
that otherwise would be hopeless. Granted,
this is no 100% cure for QRM, though it
does work in many cases. Only effort involved
is turning the sideband selector switches on
the receiver and transmitter.

Red-Face Department . . . An irate woman
in New Orleans complained so often and so
noisily about amateur interference with her
TV and radio reception that the FCC finally
sent an engineer around to investigate. But
was a ham at fault? Not this time. Wanna
guess what was? A sputtering thermostat in
the lady’s own refrigerator, no less!

Any Age Goes . . . No. | question asked
by prospective hams and by parents anxious
to get their teen-age children interested in
electronics is, “How old must you be to ob-
tain a license?” Answer is the same as it’s
been for more than 50 years (and the same
as we've said before in this corner): there’s
no age limit of any kind. &

$2.00 Transistor Tester

Continued from page 48

at one of S4’s positions and not at the other.
If P1 lights when S4 is set to NPN, the anode
is connected to the collector clip and the cath-
ode is connected to the emitter clip. If the
diode has been connected the other way, Pl
will light when S4 is set to PNP.

If the bulb does not light at either setting
of S4 the diode is open. If P1 lights (full bril-
liance) when S4 is set to either PNP or NPN,
the diode is shorted. If P1 lights brightly at
one setting of S4 and dimly at the other, the
diode is leaky and useless.

Transistors which are open or have low
gain still may have a perfectly good and use-
ful diode junction. A transistor’s PN junc-
tions are either collector-base or emitter-
base. If the transistor is a PNP type, the base
lead is the cathode and both the collector and
emitter leads are anodes. In NPN, it’s the
opposite. The good junction can be deter-
mined with the tester in the way you check a
diode. Power-transistor junctions can be used
as rectifier diodes in power supplies. -§-
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[ Electronic Gadgets for Your Car. Practical projects for
building a tachometer, transistorized battery checker
and charger, handbrake protector, and other auto-
motive electronic devices. Easy to build from read-

i ily available parts. Order CAR-Y, only ... ... . . $2.95
i
3
5,

[[] Tape Recorders—How They Work. New 2nd edition.
Fully explains principles of magnetic recording,
various types of recorders, mechanisms and compo-
nents, testing procedures. Best reference book on
the subject. Order TRW-2, 0only . . . ... ... .... $3.95

[ Two-Way Mobile Radio Handhook. Completely revised
and enlarged. Latest coverage of 2-way radio equip-
ment; explains basic system theory and operation;
describes receivers; transmitters; control systems;
power; servicing. Practical, complete information
on 2-way radio. Order MRS-2, only . . ........ $3.95

TV Receiver Tube Usage Guide. Lists tubes, fuses and
semiconductor diodes used in hundreds of popular
‘T'V receivers (including color models) made by over
25 manufacturers. Shows instantly what replace-
ments may be needed. Order TUR-1, only.....$1.95
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the construction of fascinating projects that are not
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or as science-class project guide.
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Introduction to Microelectronics & Integrated Circuits. A
clear explanation of this most important develop-
ment. Tells you what microelectronics is, how these
amazing miniature integrated circuits are designed,
how they work, how and where they are used.
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Handbook of Algebraic & Trigonometric Functions. Com-
prehensive reference includes basic formulas for
geometry, algebra, trigonometry, and calculus; spe-
cial sections present mathematical tables and con-
versions. Invaluable for students, technicians, and
engineers. Hardbound. Order ALG-1, only . . . $4.95
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TAKE a capacitor and resistor, add a drop
of solder to connect them in series and
what have you got? An R-C (or time-
constant) circuit, which is used in almost all
electronic equipment.

One function of the R-C circuit is to estab-
lish the time it takes a voltage to build up
or diminish to a specific vatue. But it does
other jobs, too, like coupling one amplifier
stage to another, selecting pulses in a TV set
and shaping waveforms and pulses. By
building our photo timer, metronome, light
flasher or a tone generator for code practice
(see art) it’s easy to
determine how the
circuit works.

When everything
iIs connected except
the earphone and
capacitor C2, neon
bulb NL1 flashes on
and off. Here’s why.
First thing that hap-
pens is battery Bl
starts to charge CI,
(if ClI were con-
nected directly to B1,
it would charge in a
fraction of a sec-
ond.) Since Rl and
R2 are in the path of
current flow, they
limit the number of
electrons that can reach Cl’s plates each
second. This means it will take longer for
the voltage across Cl to come up to Bl’s
voltage.

The time depends on the values of R1, R2
and Cl. Increase or decrease the value of
any one and charging time changes propor-
tionately. Multiply the resistance, in ohms, of
R1 and R2 by the capacitance, in farads, of
Cl and you get what’s called the time-
constant (in seconds) of the circuit. And
time-constant is simply the name that has
been given to the time that it takes for the
voltage across a capacitor to equal 63 per
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C

cent of the supply voltage. Once Cl is fully
charged it cannot take on any more electrons
and current flow stops.

But that isn’t the end of the story since
we saw NL1 flash. What happens is that NL]I
acts as a switch that discharges C1. It does
it this way: when the voltage across CI
reaches about 65 volts, NL1 lights. NL1 now
becomes a short across C1 and discharges it.
Cl’s voltage drops when it is discharged,
and it takes NL1’s voltage along with it since
they’re in parallel. NL1 looks like an open
switch now so C1 starts to charge again until

NLI1 fires. And so it

goes, NLI flashing
on and off until BI
poops out.

For slow speeds,
use a 10-megohm
potentiometer for R1
and a 2-mf, 150-V
capacitor for C! (or
two 1-mf, 150-V ca-
pacitors in parallel).
Resistor R limits
the maximum voit-
age that can be
applied to NL1. De-
pending on R2’s set-
ting, NL1 will flash
from about once
each second to once
every 13 seconds.
For a light flasher, use one 1-mf capacitor.
The speed will now be about three flashes
per second to approximately one flash every
6 seconds.

At much higher speeds (.001-mf, 150-V
capacitor for C1) the timer becomes an audio
oscillator which you can key for code prac-
tice. To hear the tone, connect an earphone
(1,000 ohms impedance or higher) through
a .001-mf capacitor (C2) as shown. The
earphone is also used for a metronome (| mf
for C1). You'll hear a click each time NLI
fires.

—H. B. Morris %

Electronics Illustrated
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Good Reading

Continued from page 76

either to an on/off switch or a man’s abilty
to use his arms and legs. But the arrival of
automation has changed all that. Nowadays,
pressing a single control button can make a
few thousand diodes flip-flop into action and
an entire factory roar into production.

Someone has to understand how all of this
happens, of course—if only to know what
to do when the motors don’t start to turn.
And this book, turned out by two motor-
control experts at the Allen-Bradley Co.,,
offers some of the answers. As such, it should
be invaluable to electricians, contractors,
maintenance men and anyone else whose job
it is to keep the motors turning.

NDERSTANDING DIGITAL COM-
PUTERS. By Ronald M. Benrey. John

F. Rider, New York. 166 pages. $3.75
If you haven’t tackled computer theory by
now, you should. For whatever your feelings
about thinking machines, it’s all but impossi-
ble to be a truly informed member of mod-
ern society without some knowledge of how
they work. Though it keeps things simple,
Mr. Benrey’s book is a good, well-organized
introduction to the subject of digital com-
puters. And whether or not you decide to
go on to analog theory after reading it, you
should at least take advantage of this inter-

esting primer.

DA VID SARNOFF. By John Tebbel. En-
cyclopaedia Brittanica Press, Chicago
& New York. 191 pages. $2.95

This book, part of the Brittanica’s Great
Lives series, obviously is aimed at young peo-
ple. Its tone is one of awe and even breath-
lessness. The hero can do no wrong. His life
is an unbroken line onward and upward.

Be this as it may, David Sarnoff is worth
writing and reading about. After all, he is
the man responsible for much of the accel-
erated progress of electronics in this century.

And make note of . . . ..

THE RADIO AMATEUR'S HAND-
BOOK, 1964 (41st) Edition. American Radio
Relay League. 592 pages. 33.50

ELECTRONIC ENGINEERS & TECH-
NICIANS REFERENCE HANDBOOK.
Sams. 224 pages. $4.95 &
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In any CB application . ..
you’ll outperform ‘em all with a

MESSENGER,

r‘ .

Your own 2-way radio for

Business or Personal use!

i o
Hatinaiy

Oy

The nation’s most
popular Citizens Radio
equipment line!
Rated BEST by

Distributor

Salesmen in
National Survey!

[ Cat. No. 242-127

“PERSONAL MESSENGERS’—Com-
pact,
watt units! Rugged and reliable—11
transistors, 4 diodes. Twice the sensi-
tivity and 40%, more range than similar
units with conventional circuitry—more
output than similar units with same
rated inputs!

Cat. No. 242-101. .100 Milliwatts, .. .$109.50 Net
Cat. No. 242-102. .1%; Watts. . .. ... $129.50 Net

hand-held 100 milliwatt or 115

“MESSENGER’’; “MESSENGER TWO"’

For mobile, base station. High
efficiency makes full use of maxi-
mum allowable legal power. Excel-
lent receiver sensitivity and sclec-
tivity. Automatic “*squelch’ control.
5 crystal controlled channels on
the “‘Messenger” and 10 crystal
controlled channels plus tunable
receiver on the ‘“‘Messenger Two’’.

“MESSENGER’ — $114.95 Net

115 VAC/6 VDC
.. .115 VAC/12 VDC

Cat. No. 242-128..

' “MESSENGER TWO™ —$169.95 Net

Cat. No. 242-162.. .. ... 115 VAC/6 VDC
Cat. No. 242-163... . .. 115 VAC/12vDC

“MESSENGER 111" —Everything
you want in a CB transceiver—a
husky signal, extreme sensitivity,
razor-sharp selectivity—and com-
plete flexibility for base station,
mobile, public address, or battery
powered portable use! Double con-
version receiver—set-and-forget
“Volume™ and ‘““Squelch’ controls
—11 channel coverage—‘‘Tone
Alert” Selective Calling System
available as accessory.

Cat. No. 242-150

12 Volts DC Messenger 11l .. $189.95 Net
Cat. No. 250-823

117 volt AC Power Supply....$ 29.95 Net

WRITE TODAY for full color brochure, or see your

www americanradiohistorv com

Dealer/Distributor and ask for a demonstration!

E. F. JOHNSON COMPANY

® 2242 TENTH AVE. S.W.« WASECA, MINNESOTA
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; ABCs of Color TV

Continued from page 73

a brightness signal is received. The Matrix
responds by splitting the brightness signal
into three parts and applying them to the
picture tube. How the color screen can pro-
duce this as black and white should be
apparent in a moment.

Color Picture Tube. In the most common
type of picture tube, the screen consists of
more than a half-million phosphor dots (each
about the size of a pinhead), which glow
when struck with a beam of electrons. De-
pending on chemical makeup, the dots give
off red. green or blue light. The dots form
small triangular groups known as trios (for
a total of 195,000 groups) distributed over
the face of the screen.

Small size and close spacing of these dots
cause the eye to perceive a mixture of red.
green and blue light. This arrangement,
therefore, provides the required primary
color medium for producing all hues. And
the dot trios can be considered the receiver’s
counterpart of the three-tube color camera
televising the program.

Beams of electrons needed fo excite thé
dots into glowing originate in the three elec-
tron guns situated in the neck of the tube.
As each beam moves toward the screen, it
is directed to its assigned color dot—red,
green or blue. What color the eye will see
from a dot trio depends on the arriving color
signals. Feeding each gun, color signals con-
trol electron-beam strength and thus the
amount of primary color generated at each
dot.

To return to our yeliow umbrella example,
red and green color signals cause red and
green guns to cast strong beams at red and
green phosphor dots. They glow and the
mixture appears to the eye as the desired
yellow hue. This condition continues as the
electron beams scan (in step with the cam-
era) over the umbrella area of the scene. As
the blue handle region is scanned, red and
green guns are shut off, while blue becomes
active. For countless other colors. varying
signals regulate the guns so they produce the
right amount of primary color at each dot
trio.

Black and White. The ability of the color
receiver to produce a black-and-white picture
again relates to primary colors. As noted in
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the color wheel of Fig. 1, a mixture of red.
green and blue produces white. But these
colors can’t be mixed in equal proportions.
since the human eye is more sensitive to cer-
tain colors than others. Studies have shown
that to see white, the primary colors must
mix in a 30% red, 59% green and 11% blue
ratio. If the dot trios are made to glow in
this relationship, the viewer will see the screen
filled with white light.

The Matrix in Fig. 6 provides these values
any time a black-and-white program is re-
ceived. The brightness signal is split among
the three picture-tube guns: 30% to the red,
59% to the green and 11% to the blue. Now
let’s say the scene is gray. Here, the bright-
ness signal is weaker, but the Matr:x still
splits it into that 30-59-11 relationshi;,. The
color dots respond by emitting less white
light which is, after all, gray. In this fashion,
a complete scale trom white to gray to black
may appear on the color screen in step with
the brightness signal.

Modulated Dipper

Continued from page 103

Mark off three scales on the top and bot-
tom of the disc. Turn on the Dipper and turn
on modulation. Set an accurately calibrated
receiver to a desired frequency and adjust C2
until you hear the buzzing sound from the
receiver. Turn off the modulation and adjust
C2 for maximum S-meter indication, then
mark the Dipper’s dial. If your receiver
doesn’t have an S-meter, adjust C2 for clean-
est tone.

Keep in mind that the Dipper is a simple
oscillator—it is not meant for precision read-
ings to the nearest 10 kc. Dependable cali-
bration can be obtained with 500 kc or | mc
markings. Do not try to use the Dipper as a
frequency standard; the calibration won’t
hold that close.

Using the GDO. There are so many ways
of using the Dipper that we suggest you refer
to the previously mentioned article in El and
to the Radio Amateur’s Handbook.

Plug in the coil for the frequency you need
and turn on power, but leave the modulation
off. Advance R6 for a convenient indication
on M. Place the coil near the parallel-tuned
circuit and slowly rotate C2 until M1 dips.
The dial frequency at the dip is the fre-
quency of the tuned circuit. &

Electronics Illustrated
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Touching Bases

HE way we talk sometimes in this corner,

you might get the idea that a magazine
aditor keeps himself chained to his desk 18
hours a day while he squints beneath his
green eyeshade and stabs passing verbs and
adjectives.

Matter of fact, our opinion is that editors
as a breed do hunch over desks too much of
the time. You can tell the clan by its pasty-
white complexion in the midst of a long,
sunny summer. But we do try to get out and
about once in a while, seeing business friends
and finding out what’s going on inside the
firms and people in our field of electronics.
This happens to be the subject at hand—a trip
around a few bases, a more-or-less typical
jaunt for talking and looking.

It started at 4 o'clock one morning, when
we rolled out to catch an earty-hour 707 jet
from Newark to Detroit. We were met at the
Detroit airport by Doug Galbraith, one of
El’s representatives in the Motor City, and
then began a cross-state car ride, with Doug
at the wheel. which took us to the shore of
Lake Michigan and a city called Benton
Harbor.

By then it was almost lunch time and we
were about to pay our first call. on Earl
Broihier and Neil Turner at the Heath Com-
pany. the kit people. Lunch at the local hos-
telry. a tour of the plant and we came to the
real point of our visit. What was going on at
Heath? What were they planning?

First new item we found coming up was a
service instrument, an FM multiplex gen-
erator kit tabbed at $99 and having some nine
functions. Next came discussion of the com-
pany’s upcoming (at that time) extension of
its de luxe sideband line for hams—a trans-

|Continued on pdage 118]
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SOLDERING TIPS
FOR HI-FI KIT BUILDERS

HEAT WIRES NOT THE SOLDER

Wires or leads will then become hot enough
to melt the solder and it will fiow into the
joint. Never apply heat directly to the solder.

USE PROFESSIONAL EQUIPMENT

Virtually all radic and TV servicemen use
Weller Dua! Heat Soldering Guns. A Weller
Expert Soldering Kit includes everything you
need for strong, noise-tree connections.

A Weller Dual Heat Gun is indispensable in
electronic soldering. Heat and spotlight
come on instantly when trigger is pulled.
2 trigger positions let you switch instantly
to low 100-watt or high 140-watt heat. Low
heat prevents damage to components and
prolongs tip life. High heat is ready when
you need it..

Kit includes gun in plastic utility case, 3
tips, tip wrench, flux brush, soldering aid
and solder. Model 8200PK $8.95. Weller
Electric Corp., Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY
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El At Large

Continued from page 117

mitter and linear amp to be added to the al-
ready-out receiver. Last was a preview of a
new low-cost FM tuner and a peek around
a corner at what looked like a big new elec-
tronic organ.

On the road again, we drove a few miles
south to Buchanan, Mich., a smallish city
(pop. 5,244) where you wouldn’t ordinarily
expect to find a large industry. Buchanan has
two, a lift-truck company and Electro-Voice,
Inc., the speaker & microphone manufac-
turer. There we had a pleasant chat about
ham radio, microphones, hi-fi and some other
subjects with Larry LeKashman, Jon Kelly
and Al Kahn (who was a ham way back
when) but there was one piece of news we
picked up in Buchanan that eclipsed every-
thing else.

E-V for some time has been making a
speaker system called the Patrician. It’s huge
and has, amongst other goodies, a 30-in.
woofer. The Patrician sells for $875. And
here hangs the tale. E-V, we learned, was
busy making up the Patrician as a kit, to sell
for $580. Hands down, it certainly wiil be
one of the biggest kits on the market—and
most expensive.

A few more miles, with a stop for short
refreshment, and we caught an old-fashioned
prop plane across the tip of Lake Michigan
from South Bend to Chicago. So ended a day.

Next morning in the Windy City it was
a visit to Lou Dezetel and Allied Radio’s
Knight Electronics plant in suburban May-
wood. We found the Knight-Kit crew at work
in a field quite a few electronics companies
are veering toward—photography. The em-
bryo product at hand was a little exposure
meter, meant to sell for around $15. The kit
had all of a dozen parts, offered two ranges
and would take about 30 minutes to put to-
gether in its plastic case.

The KG-70 all-transistor AM stereo-FM
tuner kit, we discovered, was turning into a
new number, the KG-765, with improved de-
sign. Also coming along was a new CB trans-
ceiver with a Nuvistor front end, and a new
54-watt transistor stereo amplifier.

Next stop. closer toward the Loop, was at
Hallicrafters, where Travis Marshall reeled
off half a dozen new products then in the de-
sign stage or ready for introduction. Among
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them were low-cost AM/CW ham transmit-
ters for 6 and 2 meters, made to sell for
about $180 each; an all-transistor CB
S-watter for a like price (battery pack for
portable operation to be added later) and a
I-watt CB walkie-talkie that would come in
at around 100 clams.

Over at Shure Brothers, where they spe-
cialize in microphones and cartridges, Howie
Harwood enthused (the next day) about a
new stereo cartridge they’d worked up to fol-
low their M44 and V-15 models, which
caused quite a stir not long ago. The new
one, the M55, said Harwood, combines the
best qualities of its predecessors and should
go for $35 to $40. Then he sprang the big
surprise with what he called “our first com-
plete audio system, a packaged component
hi-fi unit.”

Shure, known as an accessory maker, was
taking a giant step into a new world—com-
ponents. The system (since introduced on
the market) was unlike anything we’d ever
seen. There are two versions, each consisting
of a set of speaker systems and a third pack-
age holding a record changer and integrated
amp. One outfit comes in walnut, the other
as a set of luggage. Just snap it together and
off you go. Unusual and attractive—yes.
Cheap—no. The grips will hang you up for
$400 and the walnut takes 50 potatoes more.

Last call was on Grommes, an outfit that
makes a lot of things but specializes in hi-fi
components. A ten-minute chat with head-
man Bill Grommes is just the thing to brace
you for the rest of the day. He’s a sort of
evangelist when it comes to his business and
his products. He obviously enjoys talking
about them and his enthusiasm is contagious.

His subject this day was a new line of hi-fi
components he’s coming out with.

“I don’t know what we’re going to call it
yet,” he said. “But right now we refer to it
as the Rolls-Royce line.”

With a working handle like that, you can
be pretty sure what the new line will be. Good
specs, attractive design (matched-grain wal-
nut and gold)—and expensive.

That was the end of our gadding-about.

So, as the sun sank slowly in the west, we
went over the hill to the East in one of Boe-
ing’s new three-jet 727’s. A little over an hour
later we were back at Kennedy Airport and
on the way home, tired to the bone. But the
chain had been broken, for a little while, at
least —R.G.B. §

Electronics Illustrated
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Continued from page 89

kc apart, making a crystal do double-duty
becomes a matter of some simple coil switch-
ing. Matter of fact, full 23-channel coverage
can be worked out with 12 crystals and a little
extra circuitry.

Just before leaving the James Knight
booth, we noticed that display crystals were
plated in gold, apparently as a dress-up for
the show.

“Can we get some of these for our rig?”
we jokingly asked Jack Craven.

“Don’t laugh,” he replied. “People see
them and place orders! We’ll supply them at
$5 a pair.”

Then came the inevitable punch line. Those
gold-plated rocks, Jack explained, really are
“for the CBer who has everything.”

In its booth, Mark was showing its one-
of-kind SSB rig. Two improvements already
have been made in the unit since last re-
ported in this column. Milt Mann of Mark
described a much-improved noise limiter and
a squelch circuit of the VOX type.

“How’s the new rig working out?” we
asked.

Milt’s reply: “We get up to 50 miles mo-
bile.”

The man from Mark also cleared up some
points about conventional rigs attempting to
receive carrier-less SSB signals. CBers, it
seems, are using all sorts of oddball methods
to detect sideband in regular rigs. Carriers
have been reinserted by transmitters in ga-
rage-door openers, by turning on another CB
set, even by using the carrier of a non-SB
station operating on the same Channel.

[Continued on page 123]

LK-48B 80-Watt Stereo
Amplifier Kit $129.95

LT-110B FM Stereo
Multiplex Yuner $139.95

Solve Electronics
Problems Fast
With Special
New Slide Rule

Professional, high quality instru-
ment . . . specifically designed
for electronic engineers and tech-
nicians . . . made to our rigid
specs by Pickett & Eckel. Has
special scales for solving react-
ance and resonance frequency
problems. Accurately and quickly
locates decimal points. Carries
widely used formulas and conver-
sion factors not found on any other
slide rule. Comes complete with
top-grain leather carrying case, il-
lustrated instruction manual, 90
day consultation service — all
for just $14.95. Carries lifetime
guarantee against defects in mate-
rial and workmanship.

SEND COUPON TODAY
]

TO: CLEVELAND INSTITUTE
OF ELECTRONICS

1776 E. 17th St., Dept. EI-101, Cleveland, Ohio 44114
Please send me your electronics slide rule. |

| am enclosing $14.95. (If not fully satisfied
after 10 day trial, CIE will refund payment.) |
[] Please send additional descriptive literature. }

=, 3

s

$ot s

B

O

I Name _ I
(Please Print)

I Address.__ l

| |

| city State _Zip |

L =

AT A NEW
LOW PPIGE

130-11

Rush me free Scott's free :
24 page Custom Stereo Guide. g
]
Name. :
Address 4
City. Zone _ State__ l’
—L
| SCOTT |
]
H.H. Scott, Inc., 111 Powdermill Road, [
Maynard, Mass. L]
gl LY Y

Export: Scott International, 111 Powdermill Road, Maynard, Mass. Canada. Atlas Radio Corp., 50 Wingold Ave., Toronto. Cable HiFI
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SCHEMATICS

A

_.A
e S
RN EEL

IN A DAY when the speaker in a little transistor portable is likely to be
bigger than all the other components put together, you might get the idea
that everything electronic has to be small to be good. But there’s one area where
the bigger the better still holds. Man-size schematics have it over ordinarv
squigglies any day of the week.

Making super-size schematics is a fairly simple job. Needed equipment con-
sists of a piece of white cardboard (to be used as a backdrop), an adjustable
camera, inexpensive close-up lens attachments (such as Kodak’s 34 Portra
accessories) and a set of photofloods. Tape the cardboard backdrop to any flat
surface and fasten the schematic directly to the backdrop (if vou've taken it
from a magazine, i’s best to back it with black paper to keep iines and lJet-
tering from showing through). Next, set up the photofioods about 4 feet trom
the schematic and 3 to 4 feect from one another. Place your camera on a
tripod and station the tripod so the camera covers the area vou want to include
in your photo

With a 3+ Portra attachment on a 35mm camera. for instance. vou can
photograph an area 4'2 by 63 in. Put two 3+ lenses piggyback on the cam-
era and you can cover an area 2% x 3 15/16 in. Follow the instructions fur-
nished with the lenses and remember that a little target-shifting could be neces-
sary to compensate for parallax if you use a viewfinder or twin-lens camera
This done. check your camera settings with a light meter or against the
instructions supplied with the film and shoot. Have the film developed and
printed, crop the best print with a ball-point pen and send it out to be en
larged. The result will cost you a few pennies but vou'll have a schematic that
any man can dope out without a magnifying glass §

Electronics Illustrated
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THIS TINY SPACE-BATTERY RECHARGEABLE FLASH
HAS TWIN BEAMS, WEIGHS JUST 2 OZ., IS THE

World's Smallest, Most Powerlul Flashiignl

STRONGER THAN LARGE  REGULAR 2-CELL LIGHT

B This mighty midget is right out of science fic- ~ -
tion, fits in the palm of your hand, can be worn
on your wrist, fasterted to a hat, carried n
pocket or purse. Gives 5 hours of continuous
fight, then the permanent battery can be re-
charged right from your house current.
(Never buy batteries again.) 2 powerful
beams can be used together or sepa-
rately, disperse light in 4 directions.
Powered by a2 space-age cadmium dyna-
cell. Flash and recharger unit, com-
plete $6.95. Mail your order in now!

HAMILTON HOUSE
Dept. 1L -11, Cos Cob, Conn.

[] Enclosed is $6.95 plus 45¢ for postage. insurance, and han-
dling in check, money order or cash. No C.0.D.’s. Rush
me one FLASHLIGHT AND RECHARGER SET.

[} Check here to order two Flashlight and Recharger sets.
SAVE! Enclose just $14.35 complete. We pay shipping
charges on one set.

SREAREAENAXERSDAGAETEDANDERD

NAME =
ADDRESS =
CITy STATE ZIP CODE
SN NEEEEEAENOBEED
" Money Back in Ten Doys If Not
Completely Satistied!
November, 1964 121
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_____OVER AND OUT '|
BY ' - _

“Yeh, I'd like to hear it,
too, Al. Only I can’t aftord any
records.”

“Naturally it's a little heavier than most 20-watt
amplifiers, There's six pounds of solder in it

3
“Not bad for two watts, eh?” \
“It's the only way she’d let me keep it here.” -

122 Flectronics Illustrated
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Continued from page 119

But these techniques aren’t needed if the
regular set has a beat-frequency oscillator.
And a BFO is exactly what’s on the new Utica
T&C I1I. Though the rig delivers conven-
tional AM, it anticipates the need for side-
band reception by including a BFO.

The T&C 111 also sports a downright prac-
tical feature—a public-address (PA) provi-
sion. This little extra is useful enough and it’s
appearing on more new transceivers (the
Johnson Messenger 111 and the General Ra-
diotelephone MC-6 are two). By adding a
bullhorn or other speaker, the CBer can make
the rig double as PA amplifier. Controlling a
crowd is one application that comes to mind.

Cadre exhibited something new in selective
calling. Angle is that their system goes one
better than earlier one- and two-tone units.
Push the Cadre call lever and three coding
signals are transmitted in sequence. The
number of possible tone combinations there-
by is increased, which should prevent fals-
ing in crowded areas.

Transistors still dominate the portable
field, of course, but power is creeping up-
ward. Last year saw rise of the 1-watt walkie-
talkie, and power now has been upped to 2
watts. Webster displayed a 2-watt walkie-
talkie of small size that boasts a range of up
to three miles.

A raft of new antennas designed for the
marine CBer appeared at the show. Many
are designed around the half-wave vertical—
a type that solves installation problems for
the sea-going CBer, especially on small, non-
metal boats. These antennas need no ground
plates under the boat and work well over
fiberglass hulis. Other antenna trends we un-
covered: mobile antenna whips are leaning
more toward fiberglass construction. And
base-station antennas are boasting more dura-
ble construction to endure wind and weather.

Our final stop was at the booth of a steel-
tower manufacturer. Towers are illegal for
CB, you say? This tower maker claims some
10 per cent of his sales are to CBers. The rest
of the story: those power-bent CB operators

QUANTITY TUBE BUYERS

GET RAD-TEL'S QUALITY
YOUR BRAND NEW TQUBES
CHOICE

1 YEAR GUARANTEE / 1 DAY SERVICE

1K3-113 “15% OFF*

“Mfrs. sug. list price

MONEY BACK GUARANTEE
Tubes branded and boxed Rad-Te!

WITH THE

PURCHASE

Price
OF EVERY 10
TUBES !

Type Price | Type Price | Type
6AVE

W Send MAIL

ORDER TUBE
CIRCULAR™"
12BL6
WITH 600 TYPES 128Y7
125k7 .
12sa7 81
! .06 25806 1.17
TERMS: 25% deposit on all . .52 | 25L6 .57
orders, balance COD. Orders 35C5
under $5 add $1 handling
charge plus postage. Orders

53
over $5 plus postage. 61

RAD-TEL TUBE COMPANY

Dept. El, 55 Chambers Street, Newark, N. J. 07105

FOR SPEEDY SERVICE

1102171 647 98 24 0664
T M BROWN

5936 23rd PARKWAY
WASHINGTON, D. C. 20031

WE'RE LOST WITHOUT THIS LABEL

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

labe
CHANGE OF ADDRESS here

If you're moving, please let us know
six weeks betore changing your ad
dress. Better still, attach the maga
zine address label to this form, and
print your new address here

name
mount a TV antenna arop the tower, the CB
antenna below it. And, come to think of it, | geer T
there isn’'t anything wrong with a CB/TV
tower . . . so long as you follow the letter of | ¢y~ T a5l
the law. & ELECTRONICS ILLUSTRATED Sub. Dept.. Greenwich, Conn. 06830
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ILLUSTRATED, 67 West 44th St

Name of state (New Jersey), name of city (New York)
abbreviations as 35MM, 810, D.C., A.C.

is -buying audience for only 50¢ per word . .
: » minimum (0 words. Closing dates are the 20th of 4t
i.e. copy for the March issue must be in our office by November 20th. Mail to ELECTRONICS

New York 36, N. Y. Word count: Zone number free.

et A

.' Your advertisement can reach this mail
jCheck or M.O. please) . .

. payable in advance
h preceding month

Figure one word:

i sets of characters as in key (14-D); also

e o o FOR SALE

e o » BUILD IT YOURSELF

EXCELLENT BUYS on Tubes and equip-

ment all listed in the ""Green Sheet.'
Send .25¢ for your copy today. Cash paid
for unused tubes. Write. Barry Electronics
Corp., 512 Broadway, Dept. El, NYC 12,
NY.

INVESTIGATORS, WRITE for free bro-

chure on latest subminiature electronic
listening devices. Dept.-5X, Ace
Electronics, 11500 NW 7th Ave., Miami
50, Florida.

SENSATIONAL NEW transistor treasure

finders locate buried gold, silver, coins.
Kits, assembled models from $19.95. Free
catalog. Relco-Al9, Box 10563, Houston
18, Texas.

CANADIANS—GIANT Surplus  Bargain
Packed Catalogs. Electronics, Hi-Fi
Shortwave Amateur Citizens Radio. Rush
$1.00 (Refunded). ETCO, Dapt. El, Box
741, Montreal.
GOVERNMENT  SURPLUS. How and
Where to Buy in Your Area. Send $1.00.
E.l. Surplus Information, Headquarters
Bldg., Washington 6, D. C.
TV CAMERAS, transmitters, converters,
efc. Lowest factory prices. Catalog 10¢.
Vanguard, 190-48—99th Ave., Hollis, N. Y.
11423.
CONVYERT ANY ftelevision to sensitive,
big-screen oscilloscope. Only minor
changes required. No electronic experi-
ence necessary. lllustrated plans, $2.00.
Relco-A19, Box 10563, Houston 18, Texas.

BANSHEE TS-30 Transistor Ignition Sys-

tems And Coils. Dealers Wanted. Free
Money Maker Brochure. Slep Electronics,
Drawer |78El, Ellenton, Florida.

KILL TELEVISION Commercials. Com-
plete build yourself kit $2. Zak Nampa,
Alberta, Canada.

PROFESSIONAL ELECTRONIC Projects—

Organs, Timers, Computers, etc. —$I
up. Catalog Free. Parks, Box 1645, Seat-
tle, Wash. 98)25

e » o TAPE RECORDERS

LEARN WHILE Asleep with your re-
corder, phonograph or amazing new
"Electronic Educator’' endless tape re-
corder. Details free. Sleep-Learning
Research Association, Box 24-El, Olym-
pia, Washington.

TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Catalog. Dressner,
L‘523 Jericho Tpke., New Hyde Park-4,
m Y

RENT STEREO Tapes—over 2500 different

—all  major labels—free brochure.
Stereo-Parti, 1616-AY Terrace Way, Santa
Rosa, California.

SARKES TARZIAN'S Galaxie tensilized
Mylar: 1800°/1.69, 2400°/2.79, 3400'/3.89.
Postpaid. Free all-components, tape cat-
alog. Pofe, 1716-EL Northfield, Muncie,
Indiana.
WINDSOR TAPE Club members Hear Be-
fore They Buy. Free "samplers’ of new
releases. Save on tape purchases—all
major labels. Free brochure — Windsor
Tape Club, Dept. B, Windsor, Calif.

e o o RADIO & TV

e o o BUSINESS OPPORTUNITIES

HIGH WEEKLY Earnings! Address—mail

letters featuring real merchandise. Get
$10 with every order—keep $8 profit. Sup-
plies furnished. Free particulars. Modern
Merchandising, Box 357, Oceanside, New
York.

FREE REPORT: 409 Unu;ual. Successful
[}usinesses." Box 122-ELB, Wheeling, |lli-
nois.

MAKE $100.00 FAST sewing, assembling
our products. Materials supplied! FMN,
DeFuniak Springs 15, Florida.

VENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits, 32-page catalog free!
Parkway Machine Corp., 715El Ensor St.,
Baltimore 2, Md.

e o 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.

¢ o o« EDUCATION & INSTRUCTION

HIGHLY-EFFECTIVE HOME-STUDY re-

view for FCC Commercial phone
exams. Free Literature! Cook's School of
Electronics, P. O. Box 3608, Cleveland,
Ohio 44119

TY TUNERS rebuilt and aligned per manu-

facturers specification. Only $9.50. Any
make UHF or VHF. We ship COD. Ninety
day written gquarantee. Ship complete
with tubes or write for free mailing kit
and dealer brochure. JW Electronics,
Box 51K, Bloomington, Indiana.
DIAGRAMS, SERVICE Material, Radio,

Television, $1.00. Supreme Publications,
1740 Balsam, Highland Park, lllinois
60035

7" TV TEST Tube—$6.99. Tubes—bé146—
$2.95; 6211(12AU7 equiv.} 39¢, 3 for $I.
Germanium diodes, tested, equiv. 1N34,
IN&0 etc., 30 for $1. Tophat silicon rec-
tifiers, 750 MA—1000 piv 75¢. Transistors,
tubes, resistors, condensers, etc., bargain
priced. Free catalog. Arcturus Electronics,
Dept. EIL, 502-22nd St., Union City, N. J.
07087. o _ »
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., 469-L Jericho
Turnpike, Mineola, N, Y,
DIAGRAMS FOR repairing radios $1.00.
Television $2.50. Give. make model.
Diagram Service, Box 1151El. Manchester,
Conn. 06042.

FREE ELECTRONICS Catalog. Tremen-
dous Bargains. Electrolabs, Department
C-S59AE, Hewlett, New York ||557.

15 DISTANCE ONE-TUBE Plans — 25¢;

One-tube Handbook — 50¢. Includes
Transistor  experiments, catalo g.
Laboratories, 1131-K Valota, Redwood
City, California.

75 SCHEMATICS, PROJECTS: Radios To
Binary. §1.00. Tattershall, Hamilton,
Mo.

RADIO & T.V. Tubes—33¢. Free List.
Cornell, 4213-15 University, San Diego,
Calif. 92105,

» o o INVENTIONS & INVENTORS

INVENTORS! WE will develop, sell your

idea or invention, patented or unpat-
ented. Our national manufacturer-clients
are urgently seeking new items for high-
est outright cash sale or royalties. Finan-
cial assistance available. |0 years proven
performance. For Free information write
Dept. 59, Wall Street Invention
Brokerage, 79 Wall Street, New York 5,
N. Y.

e o o DETECTIVES

DETECTIVES—EXPERIENCE Unnecessary.
Detective Opportunities. Write,
Wagner, 8-125 West 86th, New York 24.

e o o ROCKETS

ROCKETS: IDEAL for miniature transmit-
ter tests. New illustrated catalog 25¢.
Single and multistage kits, cones, en-
gines, launchers, trackers, technical in-
formation, etc. Fast service. Estes
Industries, Penrose |3, Colorado.

e o o« PERSONAL

BORROW $1,233 AIRMAIL! Repay $54 for

twenty-nine months. State licensed.
Postal Finance, Dept. 88-T, Kansas City |.
Kansas.

e o o MISCELLANEOUS

RAY GUN-—Want to build a Llaser?

Shoots a coherent beam of light, burns
anything in its path. Complete blueprints
and directions, $9.95. Dept. El, Exacto
Supply Co., 109", West 5th, Pittsburg,
Kansas.

e o » PRINTING, MULTIGRAPHING,

FREE SAMPLES QSL, CB, SWL Cards,

Memo Pads and other unusual person-
alized items. Lowest Prices. Fast Service.
Brewster Printers, Dept. SW-10, 415 N.
8th, St. Louis, Mo.

e o o MUSIC

ACCORDIONS, GUITARS, Band Instru-

ments! Save !4. Famcus makes, free
home trial. Easy terms. Trades. Free dis-
count catalogs. Mention instrument.
International Music Mart, Dept. EL-114,
5535 Belmont, Chicago 4l.
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The Listener

Continued from page 60

KSAB (1020 kc) on Okinawa, owned by the
Far Eastern Broadcasting Company. While
FEBC’s Okinawa operation is BCB only, it
has a major short-wave facility in Manila
(Call of the Orient). In addition, it owns
veteran San Francisco SW station KGEI
(The Voice of Friendship).

At present, FEBC carries nothing more
controversial on SW than editorials critical
of Argentina’s government and supporting
Brazil's military regime. The question that
comes to mind is whether the WINB type of
programming now transmitted by the Oki-
nawa broadcast-band station might not,
because of the connection between outlets,
end up one of these days on the distance-
spanning short-wave outlets.

Since that Okinawa BCB station almaost
never is heard in North America, listeners
will have to keep tabs via short wave. KGE],
of course, presents no reception problems
and their 1730-1900 multi-language trans-
mission (English. Spanish, Portuguese and

LARGE, SELECT STOCK!

and Jife te

Wwe zuarantee FREE replacement for one year of any tube purchased
from us which talls to function efficiently under any or all operating

conditions. Prompt refunds on any defective merchandise

Advertised tubes not necessarily new, but may be electrlcally per-

fect tactory seconds or used tubes—each clearly so marke

3827 K7
sC4 6K8
6L.7
6N7

7

654
658GT
6SA7
Jan Surplus Tubes

¢ ea.

HUNDRED
for.. "ssto

ANY TUBE LISTED

6J7 6V6
6MEGT 16W4GT

DEPENDABLE, FAST SERVICE'

® Every tube tested in our own laboratory for mutual conductance

s 2x4
PER
1

Russian) on 15240 kc will be of most interest.
Meanwhile, given the right conditions, the
Manila station is heard at 0330 EST on
11855 (DZH8) and 9715 (DZI8); 0800 on
15300 (DZHY9) and 11920 (DZF2); and at
1030 again via DZH8/DZIS8.

Something To Think About. Of all the
stations we’ve discussed, only KSAB can be
considered really hot DX. WGCR’s merit as
a logging depends entirely upon your loca-
tion, while DZI8, DZH8, DZF2 and DZH9
constitute only minor chatlenges. KGEI and
WINB aren’t DX at all. Yet all eight calls
are of vital interest to every “distant radio
listener,” for they provide him with inside
information on the currents (sometimes
hidden) which shape today’s world.

If we define DRL as DXing plus SWLing,
then DX/SWL equals something more seri-
ous than a mere hobby. 1t’s also something
more important than a collection of QSL
cards or a list of call letters in a log book.
And maybe this extra DRL factor explains
that zeal with which some DXers and SWL’s
pursue their hobby. The DRL factor is some-
thing to think about. and we'd like to hear
your thoughts on it. &

SPECIAL PURPOSE
and INDUSTRIAL
TUBES
AT SPECIAL SAVINGS!

Type Tyoe Price
0A2 872A
0A3 884
0A4 885
oB2 954
0OB3 955

957
2050
2051
5643
5654
5686
5687
5703
5725
5726
5751
5763
5814A

SINCE 1957

1.95
1.15
8.00
35.00
18.95
.50
32.00
1.00

MICRO

5879
5881
6146
6159

8HtA New 3.95
815 2.50
8298 7.00
832 3.00
832A 5.50 | 6201
866A 2.95 | 6900

EXTRA SPECIALS:
6/12 volt VIB 89¢
6/12 volt New VIB §1.49
50 watt 251 Sprague Resistors 30¢

Not Connected With Any
Other Mail Order Tube Co

ALL TUBES SENT POST.
AGE PAiID. Piease send
35¢ handling tor orders
under $5. Send 25%
dep. on C.0.D. orders.
Send approx.  postage
on Canadian -and for-
eign orders.

\ s wriTE 0epT. IEEBFOR OUR FREE
P.0. Box 55 Rark Sta. COMPLETE LIST OF TUBES &
Paterson 3, N. J.

ELECTRON TUBE CO. SPECIAL PURPOSE TUBES

November, 1964
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You probably thought
top quality electronic

test Instruments
were too eXPenSIVG...duIn t you?

Well, they’re not when you

build them with money-saving RCA kits

You've known right along that you can save money on electronic
test instruments by building from kits.

But you may have shied away from kits because you thought
they involved complicated calibration' or adjustment problems.
Forget it!

RCA kits are inexpensive, of course, but they’re also easy to
build. Build them right and they’ll give you the best performance
you can buy in their price range.

What's better about RCA test instrument kits?

Ease of assembly is one thing. Parts are clearly identified. Each
assembly diagram appears on the same page as the step-by-step
instructions for that section of assembly. There’s no need to refer
back constantly to other pages, which consumes time and in-
creases the chance of error.

Ease of alignment is another thing. Each kit contains complete
instructions for accurate calibration or alignment of the instru-
ment. Where necessary, precision calibrating resistors are pro-
vided for this purpose.

What does it mean? It means that with RCA kits you can get a
professional V-O-M or VTVM for as little as $29.95*. Or you can
get a good oscilloscope (one of the most useful-but normally
one of the most expensive—test instruments) for only $79.50*

Specialized instruments such as an AC VTVM or an RF Signal
Generator, are also available as kits for far less than they would
cost otherwise. In every case, RCA kits, when completed, are
identical with RCA factory assembled instruments.

o
4 N e e

Each sub-assembly is described in a section with ill ! 1
to that sub-assembly available at a glance. No cross referencing necessary.

LOOK WHAT’S AVAILABLE TO YOU IN KIT FORM:

RCA YOLTOHMYST®. The most RCA SENIOR VOLTOHMYST.
popular YTVM on the market. A professional VIVM.
WV-77E(K). Kit price: $29.95% WV-98C(K). Kit price: $57.95*

RCA VOLY-OHM-MILLIAMMETER.  RCA 3:-INCH OSCILLOSCDPE. Com-
One of most useful instruments.  pact, lightwei
WV-38A(K). Kit price: $29.95°

AT

RCA HIGH-SENSITIVITY AC YTVM.
fht, portable. Doubles as audlo pre-ampllifier.
WO-33A(K). Kit price: $79.95* WV-76A(K). Kit price: $57.95*

See them ali—and get full techni-
cal specificatlons for each~at your
focal Authorized RCA Test Equlp-
ment Distributor. Or wrlte for in-
formation to: Commercial Engi-
neering, Sectlonk.14w, RCA ELEC-
TRONIC COMPONENTS AND DE-
VICES, HARRISON, N. J.

RCA RF SIGNAL G[NERATOR For  RCA YV BIAS SUPPLY. For RF, IF  RCA TRANSISTOR-RADIO DYNAM- RCA ¥-0-M DVNAMIC DEMON-

udio and TV servici alignment in TV sets. 1C DEMON:
NR S0A(K). Kit prlce 339 95*

STRATOR. For schools.  STRATOR. A workin
WG-3078(K). Kit price: $11.85* WE-93A(K}. Kit price: $38.95*

V-O-M *User price (optional)
WE-85A(K) Kit price: $37 85+

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON,N.J.

The Most Trusted Name in Electronics

126

Electronics Illustrated
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R () Electronics

FROM RADIO TO ROCKET ELECTRONICS

Front Pages have been full of stories about “Men in Orbit” and
“‘Outer Space Race.” With headlines about Vanguards, count-downs,
launching pads, the miracles of ELECTRONICS IN SPACE are exciting
the Free World.

But there is BIG NEWS on the “Help Wanted” pages too! The Space
Age has touched off another wave of opportunity for trained men in
Electronics jobs ranging all the way from Radie and Television to
Communications, Radar, Broadcasting, Automation, Industrial Electronics,
Missile Work, etc. Yes, “Electronics” today spells OPPORTUNITY IN
CAPITAL LETTERS.

“What does that mean to me?” you ask. Just check yourself. Are you
17-557 Are you handy with simple tools? Can you follow step-by-step
instructions? Are you ambitious enough to invest a few hours of your spare

time each week?

If your answer is “Yes,” then when you are trained Electronics may be your
path to better living, money, excitement, more security, future. Here's more
good news: you don’t need to leave home or quit your present job—to prepare

for many of Ehe opportunities Electronics offers. DeVry’s SPARE TIME program
is an answer!

CONTINUOUS EMPLOYMENT and COUNSELING SERVICE

DeVry’s 33 years in Electronics training has won us wide and respected contact

with many key placement people in the industry. Thus, when you become a

DeVry graduate you are, from then on, entitled to our highly effective Counseling
and Employment Service.

9 If you are subject to military service, we have valuable

DRAFT AGE? information for you.

To help you EARN GOOD MONEY later in
industry, DeVry’s modern training pro-
vides a thorough grounding in basics
. . . then develops your skifl. Thus,
there is no need for advanced educa-
tion or previous technical experience

at the start. Whether you prepare in
your spare time at home or in our
well-equipped Lahoratories, DeVry
helps you become a well-trained
technician, ready for a real career
in Electronlcs.

BUILD
AND KEEP
VALUABLE
EQUIPMENT!

TURN PAGE FOR MORE FACTS...

You build the S5-inch
storl::amlllifned commelrcial
Wapistorized, portabl DeVRY TECHNICAL INSTITUTE
meter above, This test . g™ 4141 Belmont Ave., Chicago, lllinois 60641, Dept. EI-ll-U
equipment is similar in y

every way to the latest
design used on today's

Please give me your two free booklets, ‘“‘Pocket Guide to Real
Earnings’ and ‘’Electronics in Space Travel’”; also include details

jobs — with function L on how to prepare for a career in Electronics. | am interested in
grouped controfs and 57~ the following opportur ity fields (check one or more):
TeterRsalesueglonRerg [OJ Space & Missile Electronics 0 Communications

to the panel markings. o

And you keep this valuable [J Television and Rad o O Computers

equipment; you'll use it (] Microwaves 0 Broadcasting .

both in your training and [0 Radar ) O Industrial Electronics

on the job. {J Automation Electronics 0 Electronic Control

Name. Age.
Address. Apt
City. Zone_______State

3 Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontarlo
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Get Your Training From DeVry!
PREPARE FOR A VARIETY OF GOOD JOBS

Hundreds and hundreds of companies in the vast Electronics industry are
on the lookout for trained technicians. They seek men to help build, test,
install and service a wide variety of Electronic devices. To men with skill in
Electronics, these firms offer GOOD-PAYING JOB OPPORTUNITIES, such as
those shown below . . . and others.

What's mere, the trained man can start his OWN BUSINESS in Electronics,
when he has all the advantages of preparing the DeVry way.

Why not see for yourself how YOU may get ready with DeVry’s help to enter
and prosper in Electronics . . . one of history’s fastest-moving fields! Maii
the coupon now.

WHAT SOME DeVRY TECH GRADUATES ARE DOING

Edward Haha, Ilinois, was a laborer. Now he is an Electronic Senior Engineer with the
Martin Comoany, a large producer of missiles,

pale L. Gawthorpe, Ilfinols, left a clerk’s job to take the DeVry program. He Is now
enjoying his work with automatic pilet equipment at Sperry Phoenix Company.

Charles Morishita, Oregon, worked as a farmer before taking DeVry's training, Now he
builds and tests equipment at Lockheed’s Space and Missile Division. .
Gerald R, Borner, Washington, has found his DeVry training a valuable ald on his job
as Radar Technician In Boeing Airplane Company’s Aero Space Divislon.

A FEW OF THE MANY JOB OPPORTUNITIES!

}
W T Wt
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eli[c 3
" CONPUTER

COMMUNICATIONS SPECIALIST

s -

T -

RARL VIEW! This Ipside view ESS
of 3 ballistic missike Is seldon )
seen bv a civlian. Ite a sighe
th?att greatly impressed Mr
ate .

Postage Stamp
Necessary

# Mailed in the

B United States 48

-

ELETTRINICS — THR 4ZART 6
JHE MISSILE! "he wiriag In mis:
sile cevices soon comes clear tc
a Ce¥ry Tech man because he
leatns basic circuits by use of
the *“Electro-Lab”, a training
methed that helps speed up
learning,

BUSINESS REPLY MAIL
First Class Permit No. 4148, Chicago, Ill.

DeVry Tech

4141 Belmont Avenue
Chicago, lllinois 60641

DON’T DELAY

MAIL TODAY'!
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