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Add a ‘Sure Light’ to Your CB Rig

A Transistor TV Pattern Generator
Sure-Fire Key-Click Filter for Hams

Build EVs Powerful Super-Portable
EXTRA! Want to Be a Counterspy?
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Where You Train Is
As Important As Your
Demsmn To Train

Electronics is a growing and
expanding industry. That’s
why so many ambitious men
are deciding to train for ca-
@ reers in this exciting field.
They recognize the opportu-
nities to advance and pros-
per. But, where a man trains
and how the school of his
choice teaches Electronics

. how it encourages him to reach his goals and realize his
aml)ltlons . 1s most important to his success.

This is a fast changing world. A school offering Electronics
courses must keep pace. That’s why NRI—with nearly 50 years
of specialized experience—now offers eight choices of training
within the one field of Electronics. Select the course of most
interest to you and receive the kind of home-study training that
prepares you for a specialized career. NRI’s large staff of
specialists is always on the job keeping course material up-to-
date. .. helping you earn your way while training . . . assisting
you with job placement when ready. In short, whatever hranch
of Electronics you select, NRI is qualified through
knowledge and experience to help you grow.
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SPECIAL TRAINING
=EQUIPMENT INCLUDED

NRI “‘learn by practice”
method is the time-proved §
way to learn easier, faster, §ii}
better. Most NRI courses in- (3
clude—at no extra cost—spe-
cial training equipment to give
shop and laboratory experi-
ence in your own home. All
equipment is yours to keep.

Projects you build, experi-
ments you perform, make
NRI lessons come to life. Complex subjects become interest-
ing, easy to grasp. Your first projects are measuring voltage
and current in circuits you huild yourself. You use a Vacuum
Tube Voltmeter which you construct. Later on, you progress
into more involved experiments. If you like working with your
hands, you’ll enjoy learning Electronics with NRI.

THE PROVEN WAY TO BETTER PAY

Best of all, NRI provides training right in your own home and
in your spare time. No time wasted getting to school. You fit
study hours to your own schedule. You go as fast or as slow
as you like. Check the training of most interest to you; cut out
and mail the postage-free card now. Read about Electronics
opportunities, NRI courses, the NRI trial plan, convenient

terms.

America’s Oldest and Llargest Radio-TV
Electronics Home-Study School

Pick the ELEC RONICS

1
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CAREER' oL "Want

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic
equipment used today in business, industry, defense.
Covers Electronic controls and measurement, compu-
ters, servos, telemetry, multiplexing, many other sub-
jects.

RADIO-TELEVISION SERVICING

Learn to service and maintain AM-FM Radios. TV sets,
Stereo Hi-fi, PA systems, ete. A profitable, interesting
field for part-time or full-time business of your own.

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking ca-
reers operating and maintaining transmitting equip-
ment in Radio-TV Broadcasting or mobile, marine,
aviation communications. Prepares you for FCC Li-
cense.

FCC LICENSE

Prepares you quickly for First Class License exams.
very communications station must have one or more
FCC.licensed operators. Also valuable for Service Tech-
nicians. You train at home.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile
equipment and associated base stations like those used
by fire and police, taxi companies, etc. Prepares you for
First Class FCC License exams.

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders,
depth indicators, radar are all covered in this course.
You prepare for your First Class Radiotelephone Li-
cense with Radar Endorsement.

AVIATION COMMUNICATIONS

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

MATH FOR ELECTRONICS

From basic arithmetic review to graphs and electronic
formulas in one complete “short course” package of
five carefully prepared texts. Quick, complete and low
in cost.

‘MAI[ POSTAGE-FREE CARD NOW
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GIANT-SIZED Pages
RADIO The Largest Catalog
in Our 42-Year History

It's New — It's Big — It's Better Than Ever
It's From the “World's Hi-Fi & Electronics Shopping Center”

The exciting, all-new 1963 Lafayette Catalog ... Citizens Band, Tape Recorders, Stereo Hi-Fi,
features thousands of items for the audiophile, Ham and Amateur Equipment, and much more.

experimenter, technician, hobbyist, serviceman  Ng Money Down on Lafayette’s Budget Plan

ONLY LAFAYETTE OFFERS THESE OUTSTANDING EXTRAS:
SATISFACTION GUARANTEED OR MONEY REFUNDED LOWEST PRICES EXCLUSIVE

LAFAYETTE KITS  LARGEST STOCK SELECTION  BUY THE EASY-WAY WITH EASY-PAY...

LAFAYETTE 4-TRACK NEW LAFAVETTE LAFAYETTE PROFESSIONAL- TYPE
STEREOPHONIC RECORD AND PLAY 13 TRANSISTOR 4-TRACK STEREO RECORDER
TAPE DECK CITIZENS BAND

oy "WALKIE-TALKIE”
RK-140WX HE-100L
99.50 39.95
<
yess case 2 1:1378.88 169.95

@ Bullt-in Transistorized Stereo Record 7 - S ® A Complete Recording Studio In One
/Play Preamps ® Plays 4 and 2-Track | ©® 13 Transistors, Diode and Thermistor | ¢ .01 ¢ Records 4-Track Stereo and
Stereo and Mono ® Records 4-Track | ® Crystal Controlled Receiver and | pong @ Plays 4 and 2 Track Stereo
Stereo and Mono from FM, AM, FM Transmit @ Positive Push-to-Talk 0p- and 4 Tr. Mono e Sound-On:Sound

MULTIPLEX or Microphones @ Records | eration e Individual Speaker and Mi- | g pya| VU Meters e Complete with 2
Sound-on-Sound crophone e Extra Long Range Dynamic Mikes
MAIL ORDER & LONG ISLAND SALES CENTER D ED WD R Ob @b S R E- E e w= = e
111 Jericho Turnpike, Syosset, L. I, N. Y. LAFAYETTE RADIO ELECTRONICS, Dept. EIG-3
E . P.0. Box 10, Syosset, L. L, N Y. ] Send me the
rdd i jos - enclosed for Stock No. 'F’raegee 13:,2,3,2&
e = 4 -~ hipping charges collect. Catalog
OTHER LOCATIONS 1
Jamaica, N. Y. Newark, N. J. ] Name —1
New York, N. Y. Plainfield, N. J.
Bronx, N. Y. Paramus, N. J. l Address__ l
Scarsda|e, N. Y. Boston, Mass.
Natick, Mass. | city_ Zone State |
- - um G G D G I B B % O BN BE D BB W am am =
July, 1963 1
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Fawcett Publications, inc.
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You Have Aptitude for Electronics
.. Why Not Make It Your Career?

Get the Training You Need at COYNE frouNDED
then Step into High Salary Position in
the Branch of Electronics You Like Best!

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

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

AIRLINES NEED MEN

Who pays this kind of money to begin-
ners? g'l:)u’d be surprised at how many fine
openingsthere are for Coyne trained men—
in small towns and big cities everywhere
all year ’round. For example, the airlines
are always on the lookout for men who can

jobs as radio mechanics, aircraft elec-
tricians and electronic systems techni-
cians, to mention only a few. From a good
starting salary, a trained man can quickly

boest his income to $8,000 a year. And
that is by no means the limit.

2 S

THE MISSILE INDUS

Another field where employers are clam-
oring for trained men is the missile indus-
try—an industry wing so fast as to be
almost unbelievable. Here there is a con-
stantly increasing need for trained men.
Every day these companies are hiring elec-
tronictechnicians, la tory technicians,
elactronic assembly inspectors and field
service engineers. A field service engineer
with minimum experience can easily de-
mand and get $8,000 a year —plus extra
compensation in the form of living ex-
penses and incentive pay.

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

TV and RADIO Manufacturers

Perhape the biggest opportunities of all
are to be found with the e electronic
manufacturers. With these giants, job op-
portunities are practically without limit.

July, 1963

L s
And the same thing can be said of salaries.
Theee radio and manufacturers are ex-
panding into new fields and are growing
at an unheard of rate. Any man with abil-
ity and ambition can grow with them, earn
promotion after promotion. With these
Kromotions come frequent pay raises as

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

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

These are not dreams. They are realities.
Butdon’t try to break into Electronics““on
yourown.”’ You cansave yearsof struggle
and disappointment by first getting the
necessary training at the great shop-labo-

it
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CHICAGO —THE NATION’S
ELECTRONICS CENTER

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

And think of the training you will get!
Coyne is the oldest, largest and most
completely equipped Resident School
of its kind. And it is right in the heart
of America’s electronics center! Best of
all, you can start your training with only
a small down payment. Then take care
of the balance after you graduate!

FREE CATALOG

You’ve just read a bare outline of what
Coyne offers to men who want to get
into electronics.
You'll find the %
complete, fasci- //
nating story in
ourbig 48-page f
book which will
be mailed free {
of charge when
you return the \\7.
coupon below or
send your name in
on a postcard today.

Coyne Electrical hool

Chartersd as an Educaticnal institution not for Prefit

ratories of the Coyne School in Chicago. pept. B3-A  Chicago7, Hlinois
— W OUT AND MAIL NOW! = = =

COYNE ELECTRICAL SCHOOL, Dept. B3-A |

1501 W. Congress Parkway, Chicago 7, Ili. |

electronics.

Address__._ .

wWWW americanradiohistorv com

................ Zone.. . State. ...

| 7 I ——

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

RR No. or
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Your RADIO PROPAGANDA
HANDBOOK (May '63 EI) was darned
well done but I think you went off the
track about Marlene Dietrich’s vocals
and the war effort. I thought it was her
legs that inspired our boys. How about
showing them?

George Keller
St. Louis, Mo.

@® Correction

I liked your CB MARKETPLACE
directory (March ’63 EI), especially the
price you gave on Lafayette’s TM-58
SWR bridge and RF power meter—
$7.95. Shouldn't that have been $27.95?

Harold Finch
Paterson, N. J.
You are right, Harold. We goofed.

® Pro & Con

Please accept a CBer’s thanks and
praise for the special Citizens Band
issue (March 63 EI). The theory ar-
ticles cleared up quite a few questions
and the projects were great.

George Dresser
Peekskill, N. Y.

My regrets to your staff on that all-CB
issue. Maybe it's the ham in me, but I
think you wasted a heck of a lot of paper.

Chuck Marty
Troy, Ohio
Mr. Dresser, meet Mr. Marty.

4
T X
.

87 West 44th St., New York 34, N. Y.

® Hooked

Man, what a lot of trouble one maga-
zine can cause. You aroused my interest
with HOW TO WIN A DX AWARD in
the Jan. '62 issue and then it all started.
I tore out and purchased a short-wave
set. I needed a tape recorder and a set
of foreign dictionaries to make out the
DX broadcasts. Two dozen technical
books and a typewriter were musts. An-
tennas started springing up all over the
place and I soon learned that if you want
good DX you don’t sleep—hence, the
bags under my eyes. The post office is
making money on me for the first time
in years and I believe my wife is about
ready to pack up and leave. Time to
quit? I'm having a ball!

D. N. Williamson
Dayton, Ohio

® 4 Girl

I noticed your new column, EI AT
LARGE, in the May issue, the one about
women in electronics being given equal
treatment. It was heart-warming to me.
Cheers for that distaff-minded company.
I confess (but only to you) to being a
secret reader of EI and an electronic en-
thusiast. But I'm afraid my girl friends
wouldn’t understand.

Joan A.
Pittsburgh, Pa.
Get smart, Joanie. Try it on the boys.
[Continued on page 6]

Electronics Illustrated
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FOR REAL JOB SECURITY
—GET AN L.C.S. DIPLOMA

“You can stop worrying, Jane.
My job’s secure now! And here’s
the insurance policy to prove it—
my I.C.S. diploma!”

This feeling of security is
probably typical of every 1.C.S.
grailuate. Because — as the job
sitnation gets tighter, the man
with 1.C.S. training has the
advantage.

Why? Your I.C.S. diploma tells
your present employer three im-
portant things: (1) You want to
make the most of your present job.

Clip coupon here—and take your first big step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS

(2). You have the training you
need for advancement. (3) You
look for better ways of doing things
on your own.

What you do about your fu-
ture is up to you. Do mnothing
and stay at your present job at
the same old pay. Or earn an
I.C.S. diploma in your spare
time for security, promotions,
more pay! Your first step is to
mark the course that interests
you in the coupon below, and
mail jt to us.

Three Free Booklets

We’ll send you three interesting
booklets: (1) “How to Succeed”
is a career guide of helpful tips
that point out many small things
in your personality and behavior
that can make the difference be-
tween success and failure; (2) A
booklet telling you about the op-
portunities in the field of your
choice; (3) Sample I.C.S. lesson.

1.C.S., Scranton 15, Penna.

Small investment now
means big gains later

Many an L.C.S. student has re-
ported a substantial increase in
pay after only a few months of
training. By studying at home in
your spare time and applying what
you learn on the job, you pay your-
self many times an hour more than
you're now making.

The security of your present
job—or the success in finding the
new job you’ve always wanted—
is in your hands. Move ahead
with L.C.S. training while others
stay behind on the routine, small-
pay jobs. Remember, your first
step to security and success is to
mail this coupon. Take a few
minutes and do it now. Putting
it off will put you further behind
in the race for higher pay and
real job security.

Accredited Member

I

Box HO0J23E, Scrantoa 15, Penna.

ARCHITECTURE and

BUILDING TRADES

[ Air Conditioning
Architecture

[ Transmission
Specialist
AVIATION
Aero Engineering
gkircraﬂ Drafting
Aircraft Mechanic
BUSINESS

Arch. Dvawm%
{7 Building Contracting
and Estimatin

{In Hawail: P. 0. Box 418, Honolulu.
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: {1) How to Succeed; (2} opportunity booklet
zbout the field I've checked below; (3) Sample 1.C.S. Lesson.

{J Lab. Technician

{] Nuclear Energy
Plastics
Pulp, Paper

CIVIL ENGINEERING

g Civil Engineering
Construction Engrg.

[ Industriat
Telemeleih%
Instrument Techalclan

g Practical Electrician
Practical Lineman

ELECTRONICS
Automation

Highway Engineering %Basi: Electronics

Reading Structural Electronic Computers

in Canada: |.C.S. Canadian, Ltd., Montreal.)

National Home Study Council

[ Practical English 8 ;»!'ﬂmundu
£ Fikh School General | L3 1ymist
B a0, STEAM and

High Schoul Math

1 Righ School
Secretarial
High School Vocational
College Preparatory

MECHANICAL and SHOP

DIESEL POWER
Boiler inspector
Power Plant
Engineering

[ Stationary Diesel

Carpentry & Mi fllwulll Accounting
% :guatls‘:‘l’lannlnz gt AcAcounhng Blueprints G Engineering
Palnting P:z"id,;f,?ﬁ';::;fon Sanitary Engineering Dalle;::rg‘nzl'c:of:ncdnnlnan O Gas and Electric [0 Steam Engineering
b Plumbing Executive Training Structural Engineering Soun Weldi : ring BYPERVISION
AAT ¢ DESION, @P rhating "i‘m:g't & Mapping musma't Hectronlcs ::g:gg;:, Engeering 3 Foremanstio—_Suprv'n
ommercial Ar ersonn rasonics ersonnel —La el'ns
Fashion llhustrating Relations [J Architectural ENGINEERING "‘“’“"‘"g".h" TV-RADIO
Interior Decorating [ Programming for { Electrical and (Professional) B Machine “"; " Radio and TV Servicin,
] Magazine illustrating Digital Computers Electronic ey Machine Shop Practice Bnad:g Tele Nonel 2
0 Show Card & Sign Purchasing Agent Mechanical Chemical L1 Mechanical 4 E
Painting Real Estate Sheet Metat e Engineering e
] Sketching and Painting [ Satesmanship ELECTRICAL Elec [ Reading Shop ey
AUTOMOTIVE Sales Mgmt. O Etec. Appliance Mechanical Blueprints Practical Radio-
s Body Rebuilding @&nan Business Mgmt. Servieing ENGLISH and WRITING 'Tloo: Deksugn Engineering
Auto Eloclnc Traffic Mgmt. Electrical Engineering [ Better Business Sg?egatlr:‘gineerln( MISCELLANEOUS
Techni CHEMICAL Elec. Eng. Technician Writing 8 Rallmd
Automob"e Mechanic Analytical Chemistry Elec. Mofor Repairman [ Introductory SECRETARIAL Tex
Enzlne Gas & Diesel) Chem. Engineering Industrial Electronic Technical Wrlting [ Clerk-Typist 0"‘!1 (please specify)
Engme une-Up Generai Chemistry Technician [ short Story writing [J Professional Secretary .~~~
Name Age. Sex.
Home Address
City. Zone_______State
0 tion_
Employed by. Working Hours, Special low rates to members of U.S. Armed Forces!
July, 1963
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Send for NEW
FREE CATALOG #962
with oscillator
circuits

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone — .005% tolerance — to
meet all FCC requirements. Hermetically
sealed HC6/U holders. %” pin spacing.
.050 pins. (Add 15c per crystal for .093
pins).
All 23 channels in stock: 26.965, 26.975, 26.985, 27.005
g;(])}g, g;?;g' g;(])gg, 27.05;, 27.065, 27.075, 27.085, 27.105:
219, 27.125, 27.135,.27.155, 27.165, 27.175, 27,185, 27.
27.215, 27.225. 27.255. ! =720
Matched crystal sets for ALL CB units (Specify equipment
make and model numbers) $5.90 per set

CRYSTALS IN HC6/U HOLDERS

$2 95

EACH

SEALED 486 pin spacing — 050 diameter — 005%
OVERTONE tolerance
15 to 30 MC $3.85 ea.
30 to 45 MC $4.10 ea.
45 to 60 MC $4.50 ea.
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED .005% tolerance : $5.00 ea.
From 2000 KC to 10,000 KC, any
frequency. .005% tolerance $3.50 ea.

Specify frequency. .05 pins spaced %,” (Add
15¢ for .093 pins). $2.95 ea.

QUARTZ CRYSTALS
FOR EVERY SERVICE

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

FT-243 holders MC-7 holders
Pin spacing 4" Pin spacing %"
Pin diameter .093 Pin diameter .125
CRIA/AR holders FT-171 holders
Pin spacing 1%~ Pin spacing %"”

Pin diameter .125 Banana pins

MADE TO ORDER CRYSTALS . . .

RADIO
CONTROL

Specify holder wanted

1001 KC to 1600 KC: .006% tolerance $4.50 ea.
1601 KC to 2500 KC: .005% tolerance $2.75 ea.
2501 KC to 9000 KC: .005% tolerance $2.50 ea.
9001 KC to 11,000 KC: .005% tolerance $3.00 ea.

Amateur, Novice, Technician Band Crystals
.01% Tolerance . . . $1.50 ea. 80 meters (3701-3749 KC)
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 6 meters
{83:35-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC to
6540 KC (oll except 465 KC and 500 KC) 50c ea.
Pin spacing 12” Pin diameter .093
Matched pairs _ 15 cycles $2.50 per pair
200 KC Crystals, $2.00 ea.; 465 KC Crystals, $1.25 ea.; 500 KC
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in
HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15¢ ea.;
Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and
FT-171 Crystals 25¢ ea.; Ceramic Socket for HC6/U Crystals
20c ea.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3555

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

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

RUSH YOUR ORDER NOW TO

¥ TEXAS CRYSTALSY

Div. of Whitehall Electronits Corp.. Dept. E-73
1000 Crystal Drive. Fort Myers, Florida Phone WE §-2100

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

FEEDBACK

Continued from page 4

® Long Story

I was a little confused by your de-
scription of current flow in HOW TO
USE SILICON RECTIFIERS (Jan. '63
EI). You state that the flow is from
anode to cathode—the same direction in
which the schematic’s arrow points. I
was under the impression that the flow
of current is from negative to positive—
in spite of the arrow.

Albert Pecaites
Cleveland, Ohio

The question you bring up, Al, could
lead to a long, long answer and has, in
point of fact, led to a great deal of con-
fusion. In short, just blame old Ben
Franklin, who announced 200 years ago
that electric current flows from positive
to negative. The current theory held
sway until relatively recent times and
electronic symbols were drawn to con-
form to it. A diode symbol, for instance,
pointed in the direction of Franklinian
current flow. Qur article referred to this
current theory. The electron theory,
telling us that electrons flow from nega-
tive to positive, is now generally ac-
cepted but the old symbols have stuck,

® Cheep, Cheep

Your 79¢ walkie-talkie soup-up (Jan.
'63) works great but your price is too
high. Philmore puts out the same type of
transformer for 60 cents. Just for the
record, I don't work for Philmore or
wear Kkilts.

Royce Showalter
Houston, Tex.
[Continued on page 8]

Electronics Illustrated
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NEW FROM HEATHKIT

| WATT
WALKIE-
TALKIE

3
ONLY $74% !

I‘AT"R s

%%

|

I

| inciudes $20 heavy-duty
| rechargeabie Battery!
|

Order a pair and save! |
Only $139.95

—— s = o o]

Attention CB fans! Here is a tremevdous new value in a portable two-way radio transceiver! . . . the new Heathkit GW-52. Nowhere will
wou find a transceiver of such-out=anding quali!y. with s0o many high performance features at so low a price! Designed for rugged duty
and reliable t y radio icati over extended ranges, the new Heathkit GW-52 features a powertul 10-transistor, 2-diode
sircuit . . . Tong-range transmitter aith 1-watt input . . . sensitive superheterodyne receiver with }; microvolt sensitivity for 10 db signal-
o-noise ratio .. . crystai-controlled transmitter and receiver . . . built-in sguelch and automatic noise limiter tor crisp, clear communica-
jons . ..a heavy-duty 10-cell resaargeable nickel-cadmium battery with 500 milliampere-hour rating that will outiast conventional
Satteries many times over . . . bu t-in battéry condition meter . . . built-in battery charger and many more! “Solid'' communications
nay be established at ranges of Wiree 1o five miles between units and even more when used with Class “'D** CB stations or external
antenna. Batte-ies may be chargez from 117 VAC source with buiit-in charger or from 12 volt car battery. Batery fite is 1500 hours min-
mum (90% recaive, 10% transmit =uty cycle) and life expectancy is as high as 5000 hours (over two years im normal workday use) ...
a tremendous savings in operating costs! Easy circuit board assembly. Complete with t t alumi sase, shoulder and elastic
hand straps, crystals tor one chanmel (specify), rechargeabie battery, power.cords, earphone, FCC license pack and instructions. Order
a pair and save!

Wit GW-52, 4 Iks. no money downg$8 mo...............$74.95 ea, Kit GW-52-2 (paijr) 8 ibs., $$3 mo..... g dereeve s 9138.95

r_‘___________________/'_

HEATH COMPANY
subsidiary of Daystrom

FREE 1953 HEATHKIT CATALOG * SEE BENEMEHARBOKES AR CHICAN
100 pages, over 30 easy-to-
build kits to fit your hobby. to
give you better ejguipment at Name.
50% savings. Semd for your

free copy today. Address.

City. 2one. State.

Please Send My Free Heathkit Catalog

Fuly, 1963
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NEW DOUBLE DUTY
1001 3ET3

Compact, convertiblie sets do more jobs with fewer tools,

save bench space, lighten the service kit. Remarkable
piggyback “torque amplifier”” handle slips over pocket tool
handles to give the grip, reach, and power of standard
drivers. Slim, trim see-thru plastic case fits pocket, has
flat base for use as bench stand.

PS-7 SET

2 nutdrivers (14" and X,"),
2 slot tip screwdrivers

(X" and X,"), 2 Phillips
screwdrivers (#0 and #1),
all 3)4” pocket:size . . .
plus 1” x 3%4” hollow
handle and case.

PS-120 SET

10 color coded, 314”
pocket size nutdrivers
(34" thru 34 . . .
plus 17 x 3% hollow
handle and case.

XCELITE, INC. » 16 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

FEEDBACK

Continued from page 6
® SSB Without BFO

I read your article on tuning SSB
with BFO way last September. It was
good, but I have no BFO and still tune
single sideband. I have two pretty ﬁood
SW receivers with magic eyes. When
both sets are on, the local oscillator of
one closes the eye of the other. So when
I get an SSB signal on one set I tune
the other rig just below the first to sup-
ply the missing carrier. When the eye
closes on the first receiver, I have the
carrier. The signals are very clear.

W. Harris
Brooklyn, N. Y.

That’s a clever idea—one we’ve never

heard before.

I don’t have BFO but I get SSB by
using my Q-multiplier. I set it in the
broad peak position and it acts as a BFO
when the adjustment control is just past
the point of oscillation.

Jeff Newbro
Great Neck, N. Y.
Another clever one.

® Big If

I'm just starting in electronics and
want to know if it is all right to get a CB
license to operate a walkie-talkie, which
I have, for talking with other CB sta-
tions.

G. Esser
Pittsburgh, Pa.

Handi-Talkies and walkie-talkies
must carry a certificate (FCC form
452-C) in order to be used legally in the
CB service.

® DX Awards

When trying for one of your DX
Awards, can we count a country twice
if we get two QSL/’s from it?

Todd Murphy
Bronxville, N. Y.

No. EI's DX Awards are made solely
on the basis of the number of different
countries DXed.-§-

Electronics Illustrated
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PWITH TRANSISTORIZED
METER . . . PLUS NEW “MODULAR
CIRCUITS” TO BUILD

AT HOME!
o

Now Prepare for GOOD
JOB OPPORTUNITIES IN 4
ELECTRONICS Faster —with &%

1. METER _ vvansistorized, Prtable, A60C Muttineter -

2. SCOPE _ 5-inch New Streamliﬁ'ed Commercial-Type Ilscill;nscupe
3. ELECTR O-LAB* — For 3-Dimension Circuit Building = L peea i

To 1elp you get ready F-A-S-T-E-R . . and THOROUGHLY . . . for good-payiag joh opportuni-*=
tiee in the fast growing Electronics sield, DeVry Technical Institute now presents the new-
est.and finest training advantages in its over 30 years of experience. Now . . . AT HOME. . .
in your spare time, you prepare with “industry-type” home laboratory equipment. Te
provide real PRACTICAL EXPERIENCE, you huild a quality Transistorized M2ter and a 5-inch
indastrial-type Oscilloscope . . . work with small, 3-dimensional circuits on DeVry’s new
Design Console . . . use highly instractive home training movies . . . and follow up-to-date
leszons with many time-saving fold-dut diagram sheets.

Little wonder OeVry men qualify fer such fine opportunities in Space-Missile Electronics,
Automation, Computer Work, Radio-TV, Industrial Contrels, and other fie'ds.

ou learn PRACTICAL techniques mportant in today's Space Age industry, because you
buid many compact circuits with the streamlined Electro-Lab, using exc'usive solderiess
“medular connectors.” You perform over 300 construction and test procedures in all! Your
seit-huilt test equipment has function-grouped controls, meter scales calor-keyed to the
panel markings—much like instruments used on today's jobs. What's s important, the
horse faboratory and the test equipment are YOURS TO KEEP!

From RADIO to SPACE- *Trademark &
MISSILE ELECTRONICS

Threugh this remarkabie 3-way method, HeVry's trainiog goes all the way frem
DeWry Tech has heiped thowsands of am-  cadio repair . . . to space-missile elec-
bitions men rrmre for good jobs or their  tronics. That's the raspe of subjects cov-
owe profitable full-time or part-time serv-  ered in its pregrams AT HOME or in its
ice shogs. It is the mewest in a leng well-eqoipped training cemters in Chi-
series of PRACTICAL traiming aids that age and Tereats. You learn wp-to-date
we 1ave pioncered and developed in more  %echmiques, workieg with wew equip-

DEVRY TECHNICAL INSTITUTE 2082 |
4141 Beimont Ave., Chicago 41, IN., Dept. €1-7-T
Please give me your two free bookiets, “Pocket Guide to Real
Earnings’’ and "Electronics in Space Vravel™; also include details
on how to prepare for a career in Electronics. | am interested In
the following opportunity fields (check one or more):

thas three decades of experience. Saund  mest, modera texts, movies—one of to- D e otropice & 3
interesting? Thew see hew DeVry Tech cay's finest combimations of training I«ei'cer‘g;'ao\:'esa"d Raciy g(r,o";gg‘:s't?nr
may heip YOU, Mail the coupen today. equipmest . . . geared for RESULTS! adar ) 3 Industrial Electronics
OYMENT SERyY When you complete the program, e

\ 3
1.0 P ICF DeVry's efficient Employment Service ULy e, e
is ready te help you get started. There 1s ne extra charge— ever—for this aid. Addr Apt

ACCREDITED MEMBER, NATIONAL HOME STUOY COUNCIL

City. Zone__State

{J Check here if you face military service.

Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenus Waest, Toronto 19, Ontario

DeVRY instivire

CHICAGO ® TORONTO
July, 1963 9
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...electronics in the news

OOK OUT ABOVE . . . The gent in our picture, who looks
like he might be walking the plank the hard way, is merely
doing his all for science—or perhaps he’s letting his all run to
his head. His real job is demonstrating a new permanent-mag-
net system by Westinghouse to overcome space weightlessness.
The unique feature of the magnet assembly on each foot is
the way it can be turned on or off. It also can “remember” the
direction of its greatest magnetic pull. The wearer has the
ability to lift his feet for walking. The device combines the
natural magnetic field of permanent magnets with the voltage-
controlled characteristics of electromagnets. The magnetic
“circuit” is composed of a three-layer construction made up of
a ceramic magnet sandwiched between two pieces of soft steel
that funnel the lines of force into the outer areas. Two metal
keepers are mounted at the ends.

The circuit’s on-off feature and its “memory” have to do
with moving concentrated magnetic lines of force from one
pole-to the other. This can be done by moving the keepers
manually or electrically by applying short pulses of current
to coils of wire, weakening the field at one end. The “memory”’
bit means simply that the magnet assembly keeps the strong
field at the end where it was moved last.

X-Ray Eye . . . The ML-589 is a vidicon
TV camera much like all the others, ex-
cept for one feature. It is sensitive to
X rays. Most vidicons can see only visi-
ble light. The MIL-589’s associated
equipment irradiates a target with X
rays and the tube then picks up the
image in the manner of X-ray film. The
tube, made by Raytheon’s Machlett
Labs, will be used mainly in nondestruc-
tive testing of metals. It sees through
Ig-inch steel or ¥4-inch aluminum to re-
veal the innards of electronic compo-
nents (see photo).

Angry-106 . . . is what the Army came up with as a name for its newest baby—
the AN/GRC-106 transistorized, single-sideband Jeep radio. The rig can reach 50
miles cver unfriendly terrain while bouncing along at field speed. Angry weighs
just 100 pounds (half the weight of the
set it replaces), is light enough to be
manpacked—or maybe menpacked—
and its SSB circuitry gives GI’s a ten-
fold increase in range over normal AM
sets. It can withstand rigors of weather
and hard Army travel that its predeces-
sors could not. Handy and compact
(two units mount one atop the other),
the high-frequency rig puts out 400
watts in the 2-30-mc range. General Dy-
namics gets the manufacturing credit
for the radio.

10 Electronics I'llustrated
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What are you aiming at?

~ What are your objectives? Big pay? Job security? Sure. All of these. But, these are
the rewards of hitting the bull's eye. Can you see the real targe:? You've get to
se2 it to hit it. And, your efforts might ricochet if “fired” from the wrong training
program. Get "on target” with Grantham. Get your F.C.C. license and get il on
the first shot. Mail the coupon for details.

Accredited Member of the

Fational Homre Study Council

Grantham Schools

Train through home study or at one of our
four convenient resident locations shown below:

3123 Gitiham Road 021-19th Street, N. W
Kansas City 3, Ms. Washington 6, 0.C.

{Phone: JE 1-6320) (Phone: ST 3-3614)

503 N. Western Ave.
kos Anrgeles 27, Calll.
(Phone: KO 7-7727,

www. americanradiohis
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Interested in Amateur / Shortwave Radio?

NEW RECEIVER GUIDE
from National

Just ouf! National's complete receiver guide.
All the facts and specs you need to choose the
very best in amateur / shortwave equipment.
Describes, in complete detail all of the superb
equipment built by National — including:

NC-190 NC-105 NC-80 NC-140
Double -conversion | New ali-band re- | Perfect choice 1or | grand new! Dou-
receiver with Wa. | Ceiverdesignedex- | the beginning
ue:m',: :;:uuwe Clusively for the shortwave listen- :::'::’:L? a:ln
T e o shortwave listen- | er. This superhet- ol

| er, novice, and Hi- | erodyne gij-bang | Natlenal's famous
Product detecior | Fi fan. S meter | ,ocoiver withgiant | Didl Selector and
and ferrite firer Q multiskier. Ex- electrical band. | Q muitiplier selec-
selectivity, specal | Clusive tuner out- | 0T L tivity, RF Stage
Aveieom o Ta o ic Ru st e e ou. & atd] Stmeter Mt

. your Hi-Fl system. -
Vernier for un- $119.95 NC-105w | sands in use | other receiver
equaled tuning in handsome wai- throughout the compares in value.
ease. $219.95. nut case. $139.95. world. $59.95. $189.95.

NATIONAL Name
RADIO COMPANY, INC. o0 .

A Wholly Ownad Subsidiary
of National Company, Inc. .
Melrose 76, Massachusetts City

GREENLEE CHASSIS PUNCHES

Make accurate, finished holes in 1'% minutes
or less in metal, hard rubber and plastics. No
tedious sawing or filing — a few turns of the
wrench dees the job. All standard sizes . . .
round, square, key, or “D” shapes for sockets,
switches, meters, etc. At your electronic parts
dealer. Literature on request.

GREENLEE TOOL CO. LT

2028 Columbia Ave., Rockford, lllinois

12

ectronics in the news

Some Shack . . . The U.S. Navy’s Kings-
port is the world’s first ship outfitted
specifically to communicate with and
control satellites. That bulge midships

is a 53-foot radome housing a 30-foot
parabolic antenna. Three 500-KW gen-
erators power the ship’s equipment.

Light Gyro . . . Aiming for near-perfect
stability in guidance systems, Sperry is
developing a closed-circuit laser that
may become the gyroscope’s successor.
Because the gyro depends on a machine-
made wheel to sense motion, it is prone
to slight drift. The ring laser uses the
constant velocity of light to sense mo-
tion. Our photo shows a prototype table-
top arrangement of four helium-neon-

gas tubes with mirrors at the corners.
Two light beams speed continuously in
opposite directions around the ring. Any
drift in the ring’s bed produces a fre-
quency shift in the beams.

Electronics Illustrated
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BUILD 20 RADIO
with the New ®$ 269

PROGRESSIVE RADIO "EDU-KIT"

Now Includes * No Knowledge of Radio Necessary
% 12 RECEIVERS * No Additional Parts or Tools Needed
% SQ. WAVE GENERATOR
% SIGNAL TRACER
SCHOOL INQUIRIES INVITED
% SIGNAL INJECTOR " -
% CODE OSCILLATOR % Sold in 78 Countries
HUNDREDS OF DOLLARS FOR A RADIO COURSE
The "!dlel:." t:;l rs | lPllchClL HOME RMADIO COURSE at a

% 3 TRANSMITTERS
* EXCELLENT BACKGROUND FOR TV
% AMPLIFIER *
YOU DON'T HAVE TO SPEND
Radio & Electroni o:h l. ans, making

9. You will learn rad theory, construe-
N‘tlng. TNIS IS A COMPLETE RADI{ COURSE IN lV(lV DETAIL.
using regular uhcma cs; how to wire and solder
work with the standard type of
uun ov.lovm.n( of Printed Clrcuit ch
of radio. You will con:' uct, stud
te

he
tion ‘practice and

l@arn how to build radi
Ll

RF and AF amp o8

amd practice cod using !hn 'rogn

lwublo—.hoo(lng, using the Progressi
Dynamic ludl & Electronics Teste

Training Electronics Technicians Since 1946

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS

ALIGNMENT TOOL

WRENCH SE

VACUNBLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE :D?uluu

AMATEUR LICENSE TRAINING
e PRINTED CIRCUITRY

reCeiv fol
Abmlutely no previous Ilnowlrdﬂt of unla or
product of many years of teaching and engin Kit'
vide you wlm a basie Mucaﬂon n !loctromu and lnd-o. worth ma mes the complete
wlu of 2 Th. al T fone is worth more than the orice of the entire kit

have successfully
Whather you t
ectronics b
tor -ﬂnp nhobby,
ob wllh a futu
orth-whi lr
individua

is tho foremost educational radio kit in the world,
int eld of electronics training. The *Edu.
** Therefore you construct,
a closely integrated pro-
sting background in radio.
t."* You then learn the
function, theory and wir radio. With this first
set you w enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced r 173 m more advanced theory
and technigues. Gradually, in & progressive manner, your own rate, you wiil
find yourself constructing more advanced multi-tube radio c:rcuhs. and doing work like a
Profess onal Radio Techniclan.
Inciuded in the *Edu-Kit*’ course are Muly Receiver, Transmitter, Code Osciilator signal
cireuits. These are not u .s-
constructed by melnl of
the new method of radio construe-
AC or DC house

professional wifing and soldering on_met.
tion known as ‘‘Printed Circuitry.”* The-e :lreu-t- opevlh on your regu!

1S COMPLETE

sary to bulld 20 ¢

Qur Ki contain tube:
dl.le«rie =ondonnn. res
ts, Instruction Manuals, ookup wlu
s and switches, ete.

ved Circuit materials, | inted Circuit eh.
tube and ins Vou also receive a useful se
ional electric soldering iron, and el ed Dynamic Radio and Ele:tv
The *‘Edu-Kit’’ also inciudes Code lnstmctlon- and the Progr

in Muuhou ﬁo F.C C.-type Que-llon; and Answers fo ad i
will also receive ons for servicing with the Prog
sive Signal ln)t:!or, a Migh Fldelity Guide and a Quiz Book. You rece
madlo-TV_ Club, Free Consultation Service, Cortificate of Merit and Discount Privileges.
You receive atf parts, tools, instructions, etc. Everything s yours to keep.

vol
you M.}v. L4

[ PRINTED CIRCUITRY | ORDER DIRECT FROM
At no increase in price, the “Edu-Kit"’
now includes Printed Circuitry. You
build a Printed Circuit Signal Injector,
a unique servicing instrument that can
1’;ch many Rufl
s v

radio construction

now becoming
radio and TV sets.
A Printed Circuit is a special insu.
lated chassis on which has been de-
posited a conducting material which
Qaluei the place of wiring. The v ous I
ts are merely plugged in and soldered
Qo terminals.
Printed Circuitry is the basis ef mod-
ern Automation Electronics.

I Name s

Address ...... fahwidd

for anyone Interested In Electronics.

—= — —UNCONDITIONAL MONEY-BACK GUARANTEE

RESISTOR AND CONDENSER KITS WORTH $7

[ SERVICING LESSONS |

You will learn troudle-shooting and
servicing in & progressive manner. You
will practice repairs on the sets that
you construct, You will Jearm symptoms
and causes of trouble lz\“h?mo:‘ pho’nb::

radios. You ear ow
o ae onal Signal Tracer, the

which wi

Eﬂu-KlL Our Consultation Service

eip you with any technical problems
have

of 2! 'Orllv

to sp
but | found your ad and sent lor

Kit.*

8en Valerio, P, O. ®ox 21. Mlﬂ"l.
Utah: **The Edu-Kits are wonderful. N
t am sending you the questions o
the answers for the ' -v. boon

ry ot Florked "with the
¢|3’4.m.¢ kits; the Signal Tracer works
fine. Also tike to let you know that |
foo) woud of beeonﬂng a mamber of your
Radio-TV Club.”

Robert L. Shu", 1534 Monroe Av
Huntington, W. "Thouoht 1 wo
drop you a few Iu\ ha
ceived my Edu-Kig, lnd was '..ﬂly amazed
that such a barg ean be had at such
a fow pvle-. ' le already sta re-

iri adios and phonographs. My

rf"l\ds wcu really surprised to. see me

ot into the Iwi? of it so quickly. The
gvoubl..hoo(h\g ester that Comes with
the Xit is really swell, and finds !"
trouble, if there is any to be found.

AD—RECEIVE FREE BONUS

) Send *Edu-Kit” postpaid. | enclose full payment of $26.95.

e and TV troubles. | {0 Send *“Edu-Kit” C.0.D. ) will pay $26.95 plus postage.
ry new tech e of J I 03 Rush me FREE descriptive Hterature concerning “Edu-KIt."”

PROGRESSlVE “EDU KlTS" lNC

1186 Broadway, Dept. 548AE, Hewlett, N. Y.

A knowl-
edge of this subject is & necessity today I I

July, 1963
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...electronics in the news

Bedside Console . . . When you hit the
resort road this summer you may find
your favorite hotel
equipped with
bedside data con-
soles. These Hon-
eywell remote-
control units com-
mand the room’s
temperature,
lights and TV.
Panel lights tell
the weather fore-
cast and one
indicates you're
wantedat thedesk.

Tunnel Cathode . . . General Electric is

developing something new in the way of”

vacuum tubes. The special feature of
this tube is its tunnel cathode. In con-
ventional tubes a metal cathode must
get red-hot before electrons begin drift-
ing through the vacuum. In the tunnel
cathode electrons flow from a cool metal
layer through an extremely thin insu-
lator to a counter electrode maintained
at a few volts positive potential. The

counter electrode is so thin that elec-
trons, already headed in the right direc-
tion, pass right on through to the plate.
In the photo, the emitter electrode ap-
pears as the bottom white layer, the
insulator is in center and the counter
electrode is on top. The big arrow rep-
resents electron drift. The tube has low
capacitance and temperature and is in-
sensitive to radiation (as transistors are
not). It's a good candidate for outer-
space electronic gear.

14

Liquid Laser . . . The frontier in laser

development keeps receding like the
tide. Hughes Aircraft scientists have
given it another shove with a laser that
uses organic liquids instead of the usual
solids or gases, though in its rigging is
a ruby rod. In the Hughes laser a beam
of coherent light from the ruby is

pumped through the liquid, which acts
as a kind of tuner or optical channel se-
lector. Out comes laser light at wave-
lengths never before attained. In our
photo, nitrobenzene is poured into the
laser’s tank. The ruby rod is at right.

A Bomb . . . That mean-looking gadget
with an antenna for a nose happens to
be a domesticated and miniaturized
weather pod made by Bendix. It is used
in obtaining meteorological data for re-
search and weather predictions. The
Met-Pod, carried by manned aircraft or

drones up to altitudes of 40,000 feet,
gathers information on air pressure,
temperature, etc. When a drone is the
carrier, the unit can enter the centers
of severe storms. The data are relayed
to ground stations via a UHF telemeter-
ing band. Met-Pod carries its own two-
hour power supply. &

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

License

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

course for your c

areer...

Electronic Communications

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

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

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

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

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

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

Cleveland Institute

STED
ST,
&

°

of Electronics

1776 E. 17th Street, Dept, Ei1-4¢
Cleveland 14, Chio

RTINS
a ,
Suner

s
# 5
gy 5TV

Acctedited Member

July, 1963

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

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Eiectronics i

1776 E. 17th St., Dept. E1-46

Cleveland 14, Ohio

Plesse send FREE Career Informa-

tion prepared to belp me get ahead in

El ics, without furtber obligati
CHECE AREA OF MOST

INTEREST—
] Electronics Tecbnology [0 First Ciass FCC License
[] Industrisi Electronics [ Blectronic Communications i

O Broadeast Engineering. [ l

"_‘”' to Succeed
in Electronics

otber
Your present
Name Age.
{please print)
Address
City. Zone___State.
Approved for Veteran’s Training under Korear GI Bill. EI-46 |
L e = = e e ]
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studying ontenna system in Tri-State's glectronics lab

learn more. . . earn

more

College graduates enjoy higher income . . .

advancement. Become a graduate engineer.
Major corporations visit us regularly to inter-
view and employ seniors. BACHELOR OF
SCIENCE DEGREE IN 27 MONTHS in Elec-
trical (Electronics or Power major), Mechanical,
Aeronautical, Chemical, Civil Engineering. IN
36 MONTHS B.S. Degree in Business Adminis-
tration. One-year Drafting-Design Certificate
Program. Small classes. Well-equipped labs.
Campus. Dorms. New library. Founded 1884.
Moderate costs. Enter Sept., Jan.,, March, June.
Write J. A. McCarthy for Catalog and “Your
Career in Engineering & Commerce” Book.

TRI-STATE COLLEGE

4873 College Avenue ) Angola, lndin_n_c
New Big Profit Home Business

INSTALL BURGLAR
ALARM SYSTEMS

Go After Profits | Start now full or sparetime
Like This~ : Without mechanical ability
& i P s s or eobstly equip(llnent. N;yv
siectien ' ste te) e opens bi
LSS P850 . profi Domanta. . oven o be-
rotection far Asts Parte Slars i ginners. Expert reveals “in-
Gross Profit3225.00 ; gide secrets” long guarded
Prokection ler Flowr Cariae s, | by burglar alarm installers.
Gross Profir $411.50 ; Shows you how to turn these
Profits on burglar alarm | secrets into big profits.
service business need ; Big Demand-Businessmen,
Tall profi pictare. jofel | merchants, homeownera ur:
ents pay $6,000 to $12.000 ¢ gently need.burgl'ar protec-
o year, Get full details. | tion in surging crime wave.
" - . Guide shows how you cash
in big, installing hidden web of protection that
stops burglars cold. Whether you work in office or
sbop. ..live in city, town, rural area, expert guides
you step-by-step toward prestige an profits —
discloses how you bank big income—on original

installations or continuing monthly seyvice fees.

BIG PROFIT DETAILS—ALL FREE
Get in on ground floor of booming big income busi-
ness. Plan makes installing easy. Write for Free de-
tails onalarm secrets. Airmail reachesus overnight
NASCO. 11071 Massachussetts Avenue
Dept. K637 Los Angeles 25, California
e —

=9 Transistor
izt HOME-IMPORT
Stea 7l BUSINESS- Make Big Profits

New Drop Ship Plan offers you
first day profita! Deal direct
with overseas sources at prices

#4 sehown. Dazzling bargains gvith
1 Detringes no investment. Full or sparetime.
Pistel 35.74 Write for FREE BOOK todavto...

16 MELLINGER, 1554 S.Sepulveda, Dept. K637, LosAngetes 25

e
S ERE

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

Almost 150 manufacturers of Citizens
Band and amateur radio equipment
are represented in a new catalog avail-
able free from Harrison Electronics
Corp., 227 Greenwich St., New York 7.

Building instructions for an inexpen-
sive AC/DC power supply are avail-
able free from Stancor Electronics, Inc.,
3501 Addison St., Chicago 13, Ill. The
compact, transistorized unit is intended
primarily for operation off 12 volts DC,
powering mobile CB or ham equipment,
but also can be run off 117 VAC.

A Directory of Accredited Private
Home Study Schools lists 56 corre-
spondence schools and the subjects they
offer, including a large variety of
courses in electronics. The pamphlet,
issued by the National Home Study
Council, bas a cross-reference arranged
by subject. For a free copy write
NHSC, 1601 18th St., N.W., Washington,
D. C.

A General Electric how-to on Ways
to Brighten Your Home With Light
includes diagrams and sketches that
help plan custom lighting installations.
Free copies may be obtained from GE'’s
Inquiry Bureau, Dept. TPC-12, Nela
Park, Cleveland, Ohio.

Engineers—and even the average
space-age citizen—might be enlightened
by a 12-page discussion on Automatic
Tracking Antenna Systems. Tracking
techniques for IRBM’s, ICBM'’s, satel-
lite launchings, etc., are described. The
booklet is available at no charge from
Radiation, Inc., Melbourne, Fla.

Batteries are more or less taken for
granted these days, but how many en-
gineers or experimenters know the his-
tory of their development, the chemicals
they’re composed of, or techniques for
testing them? RCA’s Battery Manual
includes all this and more, plus an ap-
plication chart for RCA models. Send
30¢ to Commercial Engineering, RCA
Electron Tube Div., Harrison, N. J. §-

Electronics Illustrated
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Nothing fits all your
CB needs like
Hallicrafters’ versatile
new trans:stonzed 0B-5

Wherever and however you use citizens band, no
transceiver made gets around with the effortless
efficiency and consistent high performance of
the new CB-5.

A fraction over 3 inches high, 10 inches wide and
8 inches deep, its 18-transistor design solves all
nommal space problems in mobile or airborne use.

AC Pedestal Power Supply,
Battery Fak and Tone-Coded
Squelch zccessories optional
at extra oost.

Weight: 634 Ibs. It has no vibratar, of course, and
battery drain is negligible.

Specifications: 5 watts in; 100% modulation capa-
bility; 6 crystal-controlled channels; 1 uv sensitiv-
ity for 10 db. S/N ratio; 45 db. adj. channel rej.;
PTT ceramic mike; 6 kc. selectivity at 6 db.; 18
transistors, 9 diodes, 3 instant-heat transmit
tubes. Price: $199.95.

Hallicrafters CB-3A . ..
Unsurpassed for range

» 8 channel, crystal-controlled convenience.

o Dual conversion for maximum rejection
without loss of sensitivity.

o Optional S-Meter and “Racket Buster” Noise
Eliminator with knock-out front-panel
mounting.

e 100% modulation capability; output over
2 watts; 6 kc. selectivity; sensitivity less
than 1 uv for 10 db. S/N ratio.

and reliability. $159.95.

the new ideas
in communications
are born at . ..

hallicratfers

5th & Kostner Aves., Chicago 24, III,

Overseas Sales: Contact Export Dept., Hallicrafters.
Canada: Gould Sales Co., Montreal, P. Q.

July, 1963
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HOMEWORK

The pressure’s on. Times are critical.

He has to be prepared. He has to learn as much as he can about his company
and its competitors. He’s boning up on the market, and production, and
distribution. But he needs to know more.

Who can say what major business decision this year will be influenced by his
knowledge about such divergent subjects as . . . Railroads or Rockets . . .
Farming or Foreign Affairs . . . Books or Boating.

Within these pages, he finds information and products that help him form
his opinions.

He’s the man that gets the business . . .

. .. and he reads this magazine, just as you do.

MAGAZ]N ES «e s your world of ideas and products
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TV-RADIO Servicemen or Beginners. .

Send for &74&1 )
T-Volume Job-Training Set

\
on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS know-how at your 1

fingertips—examine Coyne’s all-new 7-Volume TV-RADI0-ELECTRONICS
Reference Set for 7 days at our expensel Bhows you the way Lo easier TV-ladio
repatr—time saving, practical working knowledge that helps you get the BIG
money! How to instail, service and siign ALL radlo and TV sets, even color-TV,
UHF, FM and transistorized equipment. New photo-instruction shows you what
makes equipment *'tick.”” No complicated math or theory—just practical facts
you can put to use immedlately right in the shop, or for resdy reference at home,
Over 3000 pages; 1200 diagrams; 10,000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set,
pay only. $3 in 7 days and §3 per month unttl $27.25 plus postage is paid Cash
price only $24.95. Or return set at our expense in 7 duys and owe nothing.
Eltfier way, the FREE BOOK is yours to keep. Offer limited. so act NOW!

FREE DIAGRAM BOOK!

We'll eend you this big book. 150 Radio-Tele-
vision Pieture Patterns snd Diagrems Expluined™
ABSOLUTELY FREE just for examining Coyne’s
7-Volume 8hop Library on 7-Day FREE TRIALL
Bhows how to eut mervicing time by resdink ple-
ture-patterns, plus sohematic disgrams for many
TV and radio eets. Yours FREE whether you
keeo the 7-Volume Bet of notl Mail coupon

“LEARNED MORE FROM THEM
THAN FROM 5 YEARS WORK!”
“‘Learved more from your first two
cofumes than from § yesrs work.""
~—Guy Bliss, New York

"Sweil set for either the sesvics-
man oi the baginner. Every service
sench zhould have one. ‘’—Meivin
Mesdruch, lows.

</

TODAY?
" baveational1 z
ELECTRICAL s?uo%hw
1455 W, Ceegress Pesrkway . 73-E0, .

Like Having An Electronics Experi Right At

1 ING ON TV
&w ni'.%mu 306 pages
of practical asplonstions; hun-
éreds of iiustrations.
A2 O
RADIO-FM RECEL ; 403
 pages; fully ltiustrated,
vOL. 3—EVERYTHING OM TV-
RADIO CIRCUITS! 336 pages:
 hundreds of illustratieas. circuit
disgrams.
YOU, 4—£EVERYTHING ON SERY-
KCING INSTRUMENTS! How they
. work, how o use them. 368
’P'M

"7 boOKs HAYE BRIGHT, ViNYL
FREE B

The First
Proctical
TV-RADIO-
ELECTRONICS

voL. S—EVERYTHING 1N
TROUBLESHOOTING! Covers ol
types of wats. 437 pages; e
tratiens, disgrams.

VOL. 6—TV CYCLOPEDIA! Quick
and soncise saswers to TV prob-
torms in siphabetical order, in-
cludsng UHF, Color TY and
Trendstors; 868 pages.

YOL. 7—TRANSISTOR CIRCUST
HARDBOOK! Practical Referonce
covering Traasister A”m y

over 200 Circuit Disgrams;
410 papm. .

CLOTE WASHASLE COVERS

a1

OOK—FREE TRIAL COUPON!

i Book U

Yes! e COYNE'S

(]
’
’
[}
] Send
L]

City ......

tage on C.0.
usrantee.

/

July, 19623

COYNE ELECTRICAL SCHOOL

[}

]

1455 W, Congress Parkway, Dept. 73.E4. Chicago 7, 111, :
m 7-Volume Applied Practical §
TV-RADIO-ELECTRONICS Set for 7-Days FREE TRIAL
per offer. Inelude *‘Patterns & Dlagrams** book FREE! §
]

........ Ago {vdavw b

]

.................... [}

c..Zome. . ..Slate. . ... 000 :

0O Check here t!rgmu want Set sent C.0.D, Coyne pays 3
. and cash oroers. 7-Day Money-Back j

“Well, that's how you solder. Course Dad’s
a little neater.”

www americanradiohistorv.com
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ED BLOUNT'S
$200,000
HI-FI SET

UT IN THE Arizona desert, Ed
Blount presides over what un-
doubtedly is the most expensive hi-fi
setup ever built. Ed works for Good-
year Aircraft, owner of the strange rig
which costs about $200,000.

As might be expected from its price,
Ed’s hi-fi equipment has a very special
purpose. You'll never hear Bach or
Beethoven on it because, if you did, the
incident would be your terminal ex-
perience in high fidelity, and the world
as well (egad, what a way to go!). The
rig’s 112 speakers pour out 150 decibels
of sound, enough to mutilate a chunk of
steel or shatter a gem-stone.

The $200,000 apparatus is part of a
big acoustic facility that gives vibration
tests to components for atomic-age

planes and missiles. These inanimate
guinea pigs are suspended in one of
three concrete chambers and subjected
to high-intensity sound piped in from a
main baffle-room (shown in photo be-
low) which contains 48 woofers and 64
trumpet-type mid-range speakers. Am-
plitude (0 to 150 db) and frequency (37
to 10,000 cps) are rigidly controlled.

All this sound comes from reverse-
biasing one tiny semiconductor diode to
produce white noise which, when am-
plified a few million times, would drown
out a thousand freight trains or all the
tom cats ever born. Music played on
the set could be heard clearly in Phoe-
nix, 20 miles away.

MICRO

ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE, SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

37

Jom Swrpius Tubes!

TUBE 1ISTED

AL TUBES SENT POSTAGE PAID

Pleose send 35¢ hondling for orders under SS_ Send 25%
depust on COD orders. Send ooproximaté postage on

M

20

Canodion and foreign orders

ICRO

ELECTRON TUBE CO.

Dept. EI-7

ou
o ’ own hbou'.ry
*nt
Y3 which Faily ';o ".u'n:v"‘

ting €ondition, Prom

PYrchased from
ANy or all

Pt refund, are
' are
Y perfecy ¢,

"o necessay;
il
* clearty 4o Marked

o1y second, 07 new, by May by

? used 'ub"_,.‘h

797
PX7 /X nFM
Tve

WRITE pp
PT. gy
Tvees L FOR oug ¢
& SPECIAL ,3§§°§¢;M#‘,n! o

BEs

P. O. Box 55 Park Sta., Paterson 3, N, J.

Electronics Illustrated
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1ectronic
Marketplace

OW-DRAIN PA . .. Requiring only
4.5 amperes at 12 volts, the Knight
KN-3230M all-transistor 30-watt pub-
lic-address amplifier can be plugged into

8 =

your car’s cigarette lighter and set up in

a few minutes. It is about the size of
a cigar box, measuring 3%x1034x6
inches, and it weighs 11 pounds. Black
finish, aluminum panel. Allied Radio
Corp. $69.95.

Lab in Kit Form . .
about computers?

. Want to learn
The DI-TR kit,

which includes 20 transistors and ten
diodes, will get you off to a good start.

Accompanying manuals describe eight |

computers you can assemble and oper-
ate. About $60. Tesla Research Foun-
dation, Box 11275, Phoenix 17, Ariz.

July, 1963

Dept.

SCOTT s

H. H. Scott, Inc. 111 Powdermill Road, Maynard, Mass.
Rush me complete information on Scottkits.

Name
Address.
City. State

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto

" ELECTRONIC ORGAN KITS

for home, school, church, clubs.

SAVE 70 Simgu

Anyon
TRV

5 : ) »
Manuais & Coupiers, Tene Generator, Tone Changers, Peda. Keyboards, Consoles
_Mail coupon below, and receive . . . absolutely FREE . . .

complete information on Artisan’s new 1963 Organ-Build- J

ing Kit! Illustrated instructions lead you through every step
of this happy hobby, as you assemble-at-hiome a magnifi-
cent custom Artisan electronic organ — the best in tone
and styling! No technical skill required, and you save up
ta 70% of comparable ready-built organ casts by skipping
dealer profits and factory tabor! You can play as you build
and pay as you buiid. From $1750 to $7500. Write today!

T |ARTISAN ORGANS 2476-B  N.lake Ave.AltadenaCalit |
| 1=
Lsooness | . |

Lo sone srare
0 D 0 565 N G G B O B G A B A
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FOR SPEEDY SERVICE

1102171 647 93 24 0664
T M BROWN

467 WEST STREET
DETROIT MICHIGAN

WE'RE LOST WITHOUT THIS LABEL

Well, not really lost—but we [ = — — 7 7
can do things faster for you if |
you send along the ADDRESS l
LABEL from your magazine any

time you write to us about your |

subscription. | attach

I label

CHANGE OF ADDRESS here

If you're moving, piease let us know
six weeks before changing your ad-
dress. Better still, attach the maga- I
zine address label to this form, and
print your new address here. l

name l

city zone state L_. ——— ___J
ELECTRONICS ILLUSTRATED Subscription Dept., Greenwich, Conn.

street

FIX ANY

APPLIANCE!

Here at last is that
hard-to-get servicing
information for many
popular makes and
models of washing
machines, dryers,
dishwashers and
other home appli-
ances! Learn how you
can build and use
simple testing devices
- to locate trouble and
75¢ AT YOUR buy replacement
paris to fix even
LOCAL major breakdowns
NEWSSTAND economically.

“HOW TO REPAIR...", FAWCETT BOOK 527, i on
sale of your focal newsstand. Te arder direct send 75¢

plus 10 cents postage fo Fawcett Publications, Groen-
wich, Cann.

Marketplace

Waker-Upper . . . An easily installed
fire alarm system for the home features
a blaring horn that sounds off within
seconds after a blaze starts. Designated
the ML-290, the system includes six sen-

sitive thermostats, 150 feet of wire, a
lantern battery, a manual test button
and full instructions. Additional ther-
mostats can be added as desired. $29.95.
Lafayette Radio Electronics Corp.

Dual-Band Car Antenna . . . No need
to cut extra holes in a car body for a
CB antenna. The M-103 fits in the open-
ing for a car’s regular antenna, and it
covers both CB and the broadcast band.

Switching from one to the other is au-
tomatic. The center-loaded antenna is
only 46 inches high. Antenna Special-
ists, Cleveland, Ohio.

Electronics Illustrated
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Marketplace

To Please the Eye . . . Short-wave re-
ceivers long have been noted for their
severe, functional appearance. This is
acceptable in the shack but not in the
living room, so Hallicrafters is putting

them into attractive walnut cabinets.
First to be introduced are the Model
WR-1500 (shown) at $144.50, and the
WR-1000, at $89.95. Hallicrafters Co.,
4401 W. Fifth Ave., Chicago 24, Ill.

Head Degausser . . . With continued use,
the heads in a tape recorder can be-
come magnetized, a condition which
makes for noise and distortion. This
trouble is eliminated in current models
of Roberts 997 and 1057 machines by a
self-contained demagnetizer. Brought

into play for about a minute once a
week, the automatic demagnetizer effec-
tively ends residual magnetism prob-
lems (until the next time, of course).
The 997 lists for about $450, the 1057
for about $340. The manufacturer is
Rcberts Electronics, 5978 Bowcroft St.,
Lios Angeles 16, Calif.

July, 1963

= =g

“Hitch your wagon" to

ELECTRONIC ENGINEERING

TECHNOLOGY

The Aerospace Age and advancing automation in industry
offers prestige-careers for the electronic-trained. ELEC-
TRONIC ENGINEERING TECHNOLOGY opens opportu-
nities in virtually every type of activity ; communications,
computers, radar, aviational and navigational aids, indus-
trial controls, guided missiles, etc.

EMBRY RIDDLE graduates obtain Associate of Science
degrees in Electronic Engineering Technology in only
six 15-week trimesters. This means substantial savings
in tuition and maintenance costs and also pays hand-
some dividends in earlier earnings. Small classes. Per-
sonalized training. ideal climate. Placement help for
graduates. Write for Bulletin and full information to
Director of Admissions.

) A Non-Profit Institute
L of Higher Education
Founded 1926

——— e s ~ —_——
>
Embry Riddle - |
AERONAUTICAL INSTITUTE a

DIRECTOR OF ADMISSIONS i
Embry-Riddle Aeronautical tnstitute |
Aviation Building, Miami 52, Florida ]
Print Name =) - {
Address__ n Age ]
City. State l
B ™ Pyt B |

CREST| ON SALE WHEREVER PAPERBACKS
C“”‘S ARE SOLD — only 35¢
23

HAVE YoU SEEN THE

PEANUTS CARTOON BOOKS
IN THE NEW

CREST EDITIONS ?

www americanradiohistorv com
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Marketplace

Scratch-Proof . . . Place more than 3
grams of pressure on one of Shure’s
Gard-a-Matic stereo cartridge assem-
blies and—you guessed itl—the car-
tridge retracts into the shell. Designed
specifically for use with the Garrard

S
[ =

Type A and Type AT6 turntables, the
Gard-a-Matic series tracks at 2 to 2%
grams and has a claimed frequency re-
sponse from 20- to 20,000 cps. Price,
complete with plug-in head: $49.50.
Shure Brothers, Evanston, I11.

For Pedal Pushers . . . Your guests

won't laugh when you sit down at the
keyboard of this handsome instrument,
knock off a few stupendous chords and
then announce, “I made it myself!”” The
Heath people know from experience
that their customers stop at nothing, so
they didn’t hesitate to market this all-

transistor electronic organ in kit form,
complete with bench. The built-in am-
plifier and speaker on the dual-key-
board serenader will rattle windows' if
you crank the gain up far enough.
About $355. ~'~

R
RO
FLECTRO
ELECTRON
FERONTIQ

24

@@@

e N N Y

Get the best magazine for all hobby electronics:
Citizens Band rodio, ham radio, audio & hi-fi,
short-wave listening, kits, theory, test equip-
ment ... Subscribe now and make sure you get

every issve! Special ge'-ccqualmed offer:

6 issues for only #1.98

ey gy i e e —l

yESII want to take odvantage of your special l
get-acquainted offer. Please enter my subscription |

Mail t0: Electronics tllustrated
Circulation Deportment
Fawcett Bldg., Greenwich, Conn.

: right away. |
[J 1 enclose $1.98 O Bill me |

| [0 New order [J Re-order |
i

A E iy —sampmirersmeirereisore s ————
l .
l ADDIRESS. ... oo csssssncons i s ot -t sty -
| (6|1 (IO R ZONE........ SYATE. ......cceee
|
|

Electronics Illustrated
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CA introduces
anew easy way
olearn
electronics at home

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

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

we'll prove it to you now! RCA Institutes now offers you a
complele Home Training Course using RCA “Autotext”
calied “Introduction to Electronics.” In addition, you get
a complete set of theory lessons, service practice lessons,
and all the kits you need. You learn electronics theory
faster with less effort.

FREE OFFER!

we'll send you complete information on the amazing
new RCA “‘Autotext”, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check “Autotext”, and infor-
mation will be rushed to you.

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

o Electronics Fundamentals* e Communications Electronics

o TV Servicing » FCC License Preparation

e Color TV e Mobile Communications

o Transistors o Automation Electronics

o Electronic Drafting o Computer Programming
*Available in Spanish

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

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

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

RCA INSTITUTES, INC., pept. £1-73

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

July, 1963

THE.MOST TRUSTED NAME
IN ELECTRONICS

27

www americanradiohistorv. com


www.americanradiohistory.com

Transis-
torized
Stereo/

RP100
Semikit (electronics in kit
form) $299.95 Wired $399.95

28W Integrated
Stereo Amplifier HF81
Kit $69.95 Wired $109.95

Stereo
Power

Kit Wired
70W HF87A: $74.95 $114.95
100W HFB9A: $99.50 $139.50
28W HFB6: $43.95 % 74.95

Citizens Band Transceivers
770 Series

Metered
Variable Auto-

Transformer AC
Bench Sunplies

Model 1073
{3 amps)
Kit $35.95 Wired $47.95

Model 1078 (72 amps)
Kit $42.95 Wired $54.95

Tube
Tester
#625
Kit $34.95 Wired $49.95

6- & 12V
Battery
Eliminator
& Charger
#1050

Kit $29.95 @
Wired $38.95
Extra-filtered for
transistor equint. #1060
Kit $39.95 Wired $49.95

BEST BUYS IN STEREO AND MONO HI-FI

New Stereo
FM Multipiex Tuner ST97
Kit $99.95* Wired $149.95*

L Sl e e
o L K
—

FM-AM Stereo Tuner ST96
Kit $89.95* Wired $129.95*
*Incl. FET

FM Tuner HFT90
Kit $39.95 Wired $65.95
Incl. FET  Metal Cover $3.95

AM Tuner HFT94 tncl. FET
Kit $39.95 Wired $65:95

FM-Multiplex
Autodaptor MX99
Kit $39.95 Wired $64.95
Cover Optional, $2.95
(Patents Pending)

60W CW Transmitter #723
Kit $49.95 Wired $79.95

Peak-To-Peak
VIVM 2232
& Uni-Probe®
(U.S. Pat.)
Kit $29.95
Wired $49.95

VIVM #221
Kit $25.95 Wired $39 95

RF Signal
Generator
324

Kit $28.95
Wired $39.95

AC Volt-Watt
Meter #261*
Kit $49.95

Wired $79.95

*Formerly called #260

70-Watt Integrated
Stereo Amplifier ST70
Kit $99.95 Wired $149.95

orn).p).o.to"@

40-Watt Integrated
Stereo Amplifier ST4Q
Kit $79.95 Wired $129.95

S N

Stereophonic 3 ~ 2
Oual Preamplifier ST84
Kit $59.95 Wired $89.95

Bookshelf Speaker System
HFS1 Kit $39.95 Wired $47.95

CREATIVE
ELECTRONICS

Over 2 MILLION
EICO instruments in
use throughout the
world. Compare, take
them home — right
“*off the shelf’ —
from 2000
neighborhood
dealers, most of
whom offer

budget terms.

Walkie-Talkie
Citizens Band
Transceiver #740
Kit $54.95.

Wired $79.95.
Complete with
rechargeable
battery & charger.

DC—5 MC
5” Scope #460
Kit $89.95
Wired $129.50

General Purpose 5” Scope #427
Kit $69.95 Wired $109.95

1000

NY g7

Ohms / = o N, Bivd, LIC NY O
Vot I £100, 3300 B taiog describing ovet |
V-0-M #536 | Gsf:p-wamy products. Course for
Kit $14.95 1 106 toBite, free Short COUED oot

; ] d nam g
Wired $18.95 Novice L;crense.s?’nd new 3&_‘2285
\ £1CO deaiu\.g Hi-FI for W diing.
for postage & Nan

enclose 25¢
“ Name
z‘ilélnt;] Address "
Tracer city Zone .. -State.
#145A 3
Kit $23.95 ‘ Add 5% in the West
Wired $32.95 e —

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

By Ken Gilmore

Give light the right kind of conductor
and it finds its way through most any maze.

HERE’S not much of a irick to making light turn a corner.

All it takes is a mirrar. But how about getting light to
curve around bend after bend, then snake its way along a
path that looks like a sine wave? Impossible, you scoff. Every-
\ one knows light waves, like radio waves, travel in a straight
line. True, they do. But they’ll also twist and turn almost
endlessly—if you have enough mirrors.

A few months ago, for example, doctors in a New York
hospital did something that appeared impossible. They took
motion pictures of the inside of a patient’s stomach without
making an incision. About the same time, scientists had their
first close-up glimpse of the inside of a working atomic re-
actor. And they didn’t ge: dangerous doses of radiation.
{Please turn page]
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Fiberscope will transmit image from end to emd
whether it's curled in a loop or lying straight.
See letters in viewer between the man’s fingers.

Both these feats were accomplished
with the fiberscope—a bundle of micro-
scopic glass fibers which, fed into almost
inaccessible places, will transmit clear,
sharp pictures of what it sees.

The fiberscope is only one product of
the new science called fiber optics, a
field so new that even its name hadn’t
been coined ten years ago. Yet a flood of
application ideas has started to flow
from fiber optics laboratories. Already
in use or in stages of advanced develop-
ment are devices which can:

#® Protect your bank account or
insure the security of secret
military and diplomatic mes-
sages.

# Make color TV tubes less expen-
sive to manufacture.

# Reduce X-ray dosage without
sacrificing picture quality.

Fiber-optic devices can perform as
they do because they handle light in a

DO NOT DISCLOSE |

CLASSIFIED MATERIAL
TO ONAUTHORIZED
PERSONNEL !

MESSAGE

CODED MESSAGE

LIGHT

How light is reflected from side to side as it
goes through single fiber. The angle of exit
always equals angle of entry (47 degrees here).

rather special way. Light waves, of
course, belong to the same electromag-
netic spectrum where you find radio
waves. We've been putting radio waves
through their paces for years. But as for
light, we haven’t gone much beyond the
stage of turning it on to keep from
bumping into things in the dark.

Fiber optics began in 1870, although
no one knew it then. A British physicist
named John Tyndall illuminated the in-
side of a tank of water, then pulled the
plug out of a hole in the side.

As the stream of water spurted out
and arched to the floor Tyndall noticed
a strange thing. The light coming out of
the hole didn’t travel in a straight line
as it was supposed to do. Instead, it
curved around and stayed within the
stream of water, illuminating the floor
at the point where the water struck!

Researchers later confirmed the fact
that light rays will, indeed, follow a

DO ROT OISCYE
CLUAYSIFIED MATERAL
|20 UNALTHORIZED

PERSONNEL. |

DECODED MESSAGE

Message becomes hash in scrambled optical fibers, can be decoded only by special decoding fibers.

30
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curved path if “imprisoned” within
glass, plastic or other transparent rods,
regardless of how tortuously the rods
are twisted. Nobody thought of any-
thing to do with Tyndall’s discovery
until the 1930’s. Then a dental supply
house released a curved plastic tube at-
tached to a flashlight. Dentists used it to
view hard-to-reach places in patients’
mouths. The plastic tube was a fiber-
scope.

It was also in the 1930’s that a Dutch
scientist named A.C.S. van Heel got an
inspiration. He had noticed that the
faceted eye of an insect is made up of a
bundle of light-transmitting rods. The
facets are the ends of the rods and each
rod transmits a part of the image falling
on the eye to the bug’s visual nerves.
Van Heel decided that images might be
transmitted similarly through'a bundle
of small glass fibers. Each fiber would
convey a small part of the total image.

He built a glass-fiber seeing tube
based on the bug-eye principle and it
worked as predicted. Furthermore, the
individual fibers from which the tube
was made were fine enough to be flex-
ible—much like those in modern fiber-
glass curtains.

As a result, van Heel could twist the
tube—later dubbed a fiberscope by
British researcher Narinder Kapany—
and see things that were hitherto unsee-
able: the back of his head, the rear of
a cabinet, the inside of his own ears.
Bending the fiberscope didn’t impair its
image-transmitting ability a bit. The
picture was just as bright and clear with
the scope tied in knots as with it laid out
straight.

Other scientists set out to learn more
about what happens when light goes
through a tiny glass fiber. One of the
first things they verified, of course, was
that light sent through a bent tube
doesn’t actually bend at all. It makes its
way from one end of a fiber to the other
by bouncing back and forth from wall to
wall (see drawing) . A single ray may be
reflected from side to side as many as
4,000 times in only 1 foot of glass fiber.

What’s ahead for fiber-optic devices?
One of them may produce the world’s
first unbreakable code and protect your
bank account at the same time. In an

July, 1963

Q77 et

There’s no future for forgers whem a bank has
a fiberoptic device to decode scrambled pass-
book signature. compare it with one on draft.

ordinary fiberscope, each fiber occupies
the same relative position on each end.
Suppose, though, that the fibers weren’t
in a parallel bundle, as usual, but that
they were all mixed up.

If this were the case, the tiny bits of
the picture would be scrambled at the
end where they come out, and the pic-
ture would show up as a jumble of
meaningless dots. View this scrambled
pattern backwards through the same
bundle, or through another one scram-
bled in the same way, and the image is
recreated. Scientists say that not even
code-breaking computers can crack a
message so encoded.

A commercial version of this device,
sold by RCA and called the Sinagard,
is already beginning to show up at a few
banks around the country. With the
Sinagard system, your passbook con-
tains your signature in coded form (see
photo) . However, the bank teller has a
device which unjumbles the scrambled
pattern and allows him to compare this
original signature with the one you have
just written on your withdrawal slip.
The result is that no one can steal your
passbook, forge your signature and then
withdraw money from your account.

Even more exciting are the im-
provements fiber optics is bringing to
electronic devices of many kinds. For
example, when the electron beam hits

3
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PATH OF
CURRENT

LIGHT SOURCE /
FIBER OPTIC — b LIGHT
1 EAM

RESISTIVE TRACK
/. PHOTO CONDUCTIVE TRACK

Pa i\ COLLECTOR
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FIBER OPTICS
LIGHT SOURCE

Movable fiber-optic rod in new pot directs light on photoconductive strip, makes path for current.

the phosphor layer on a TV tube, a large
part of the light created is scattered and
absorbed by the glass face of the tube.
But, with a fiber-optic bundle sub-
stituted for the regular face on the
cathode-ray tube, part of the phos-
phorescent material will be stuck on the
end of each glass fiber. And each fiber
will transmit practically all the light
that strikes its coated end.

One interesting application of this
idea is a fiber-optic fluorescent screen.
With it, a doctor could subject his pa-
tients to far smaller doses of radiation

RZOHC KSNOV

R K N C 2

H % 0 v

and still get a good picture, since it
would require far less X-ray power to
produce a bright image.

It should be possible to build a less
costly color TV tube by using a similar
principle. Present color tubes are ex-
pensive because extremely small par-
ticles of three different kinds of
phosphors—one for each of the three
primary colors—must be put on the
tube face in a precise pattern. A cheaper
tube might be made with only one phos-
phor. Its fiber-optic face would consist
of glass fibers of the three colors. &

Image orthicon (left) and vidicon Experimental fiberscope boasts
fiberoptic tubes are made by RCA. its own builtin lamp. Object
Vidicon contains 500.000 parallel next to eyepiece is adaptor for
lines, can resolve 600 TV lines. .connecting output to TV camera.

A special cone-shape fiber-optic
tube can reduce or magnify image.
It all depends upon which end of
the tube you are looking through.

82 Electronics Illustrated
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STRATOSPHERE
TROPOSPHERE

Signals that go up and then come down have met the ionosphere.

By Saunder Harris

T'HE phenomenon of long-distance
radio communication is easy to ex-
plain. You just say, “The radio waves
bounce off the ionosphere and come
down on the other side of the world, like
light reflecting from a mirror.”

But just what is the ionosphere, and
how does it do what it does? Let’s
go along with an upward-bound radio
wave and see what we can find out.

The signal we're watching might
come from any high-frequency antenna.
It has two parts at the beginning. One,
called a groundwave, spreads out from
the antenna along the earth’s surface.
Its energy is absorbed gradually by the
earth and it dies in 100 miles or so. The
second part of the signal, called a sky-
wave, travels upward at an angle which
depends on the frequency used and the
antenna design.

July, 1963

As we watch, the signal soars through
the troposphere and then the strato-
sphere, where the air is rarified and ex-
tremely cold. We at last 2merge into a
vast sea of electronic turbulence at
about 40 miles up. This is the iono-
sphere, where giant tides of invisible
electrical particles churn around like
ocean waves. We find twa types of mat-
ter here: gaseous atoms and molecules
which are electrically neutral, and ions
which exhibit a positive or negative
charge. It is the ions that give the re-
gion its name and signal-reflecting abili-
ties.

Ions start out as plain atoms and
molecules that, at some point, are hit
by ultraviolet rays from the sun or by
other space radiations, such as cosmic
rays. In the collision ar atom of gas
loses one of its negatively charged elec-
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trons and becomes a positive ion. The
free electron represents a negative ion.
The ionosphere is filled with a fantastic
number of free electrons—some 20 mil-
lion times as many in a given volume
as at the earth’s surface. These tiny
particles play a much more important
role in reflecting radio waves than do
the larger positive ions.

Research has taught us a lot about
the ionosphere’s electron sea. Its height
and degree of ionization vary with the
time of day, the season and the 11-year
sunspot cycle. It is more heavily
ionized during the day because of the
sun’s intense radiation. Heavy sun-
spot activity affects the ionosphere in
the same way. The more sunspots—
the better reflector is the ionosphere. At
present the ionosphere is a relatively
poor reflector because we’re right at the
bottom «of a sunspot cycle and the sun-
spot count is the lowest in a decade.

The ionosphere is divided into some
four layers. At about 40 miles up lies
the D layer. Centered around 70 miles
altitude is the E layer. Strange clouds
of ions sometimes drift out of the E
layer, forming what is called the
sporadic-E layer. Next up the ladder,
at 125 miles, is the F'1 layer and around
200 miles we find the highest layer, F2,
which may extend up to 500 or 600
miles.

D is the densest layer in terms of
all particles, but neutral, nonreflective
atoms are in the majority and free-
electron life is relatively short (the
electrons eventually reunite with posi-
tive ions to form balanced atoms). As
we go higher, free electrons increase in
both numbers and life span, making
up ionospheric layers—the F layers—
which are highly reflective to radio
waves of high frequency. (After dark
the F layers unite and descend several
miles, forming a “night F” layer.)

When our radio wave charges into
the F layers an amazing thing happens.
The free electrons—and, to a lesser
extent, the positive ions—are set in
motion by the changing electrical field
of the wave, and each particle absorbs
some of the wave’s energy. The par-
ticles begin oscillating at the same fre-
quency as the signal from the earth and

34
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Ionospheric particles absorb energy from rising
signal (black). then transmit new signal (gray).

each becomes a tiny transmitter, gen-
erating a new wave in time with the
upcoming signal. Eventually all our
wave’s energy is being absorbed and its
forward progress is stopped.

The only oscillating energy now avail-
able is that from the electrons, and it
is being directed toward the earth at
the same angle that our wave made with
the earth on its approach. The result
is what we call a reflected radio wave
but, as we can see, the energy going
down is in truth a newly created signal
traveling in a different direction rather
than a true reflection of the old wave.

When the reflected wave reaches the
earth a few hundred or several thou-
sand miles from the transmitter it can
be picked up by a receiver tuned to its
frequency. Or, it may be turned up-
ward again by the earth and do an-
other skip off the ionosphere. This
is called multiple-skip propagation.
Enough skips enable a signal to go all
around the earth.

Ionospheric propagation of radio
waves can become an immensely com-
plicated science, and an exact one. The
choice of a proper frequency is im-
portant for successful skip contacts.
Signals at frequencies too high or too
low may simply be absorbed and not
reflected, or they may pass right on into
outer space. To choose the optimum
frequency, you must consider the pres-
ent condition of the constantly-changing
ionosphere, the time at transmission and
reception points and the season. §
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Be a Fast-Draw Champ! Build Our Novel

AL GG

By Harvey Pollack

MOST anyone can be-
come a tolerably
good fast-draw shot by
buying a pistol or revolver
and a holster. All he has
to do is practice. But to
be a real top gun you need
something more competi-
tive than a tin can or a
paper target.

Since they don’t shoot
it out at high noon nowa-
days and Boot Hill is
crowded, anyway, the
best way to sharpen your
draw-and-shoot time is to
do battle with a substitute
bad man. That’s the role
in life for our Robot Gun-
Slinger. When you stand
up against this ugly critter
you know the chips are
down. If you'’re not fast
and accurate with that
first shot—the only one
that counts—he’ll plug
you for shore, pardner.

Fast-draw shooting has become increasingly popular as a hobby, leading to the
formation of some 265 fast-draw clubs with a combined membership of more than
7,500. Every year there are scores of shoot-ups and shoot-offs that lead to titles for
the winners. In the old days the losers got toted out of town on a horse but now
they just go home and start practicing for next year.

The Robot Gun-Slinger is a highly accurate shooting opponent designed for both
hobby shooters and for more serious practice by law-enforcement officers. Suc-
cess in real shooting encounters, policemen and combat veterans will tell you, de-
pends on much more than getting your weapon free of the holster and pulling the
trigger. It hinges on how long it takes you to get into effective action after being
warned of danger. That first shot must be more than fast. It also must hit a vital
area of your opponent.

Our Gun-Slinger simulates a live opponent in that he’s life size and can be made
to look as much like a man as you desire. The target area is a plate sized to repre-
sent the vital area of the body—the area law officers are taught to shoot for.

In action, you get into shooting position opposite the Gun-Slinger and then step
on a mat-switch. After a random period of time (which you cannot know in ad-
vance) the dummy'’s eyes light up. That’s your signal to go for your gun. If your
bullet or pellet strikes the robot’s vital-area target within a predetermined time,

July, 1963 35
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White

Fig. 1—Control console.
timing controls from being turned accidentally.

strip protects

the eyes blink off and the old boy is
dead. If you're not fast enough or your
bullet misses, his shootin’ arm flies up
with a resounding crack and a flash of
light, and you've had it.

The Gun-Slinger’s timing circuits de-
termine the length of the random time
period. You set the draw-and-shoot in-
terval, continuing to decrease it as your
responses and accuracy improve. A
meter on the control console tells you

*x IANGLE 'BRACKETS

o )
L7 374" PLYWOOD
S e ;
4 A
& ¥
{

_HEAD MOUNT
Fig. 2~If you are handy TOP VIEW ""
with woodworking tools.
construction of the dummy
should go easily. All de-
tails are shown here; each ?‘
square equals 1 inch. The
torso and legs are made of
Y%-inch plywood. I you
use powder ammunition,
the wood will have to be
thicker and the hefty steel
chest plate must be held
in position by supports
stronger than rubber bands.
Spacing between chest
plate and contact screws
behind it is determined by
trial and error. It was Y
inch in author’s model but
depends on clothing, am-
munition. Four chest-plate
contact screws are wired
together. Construction de-
tails of the head are
shown in photo in Fig, 10. \ /
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your draw-and-shoot time when you’ve
out-shot the dummy. When you'’re able
to get off an accurate shot in two-fifths
of a second you’re traveling in cham-
pionship company. Billy the Kid would
take to the hills when you hit town.

Let’s examine in more detail how the
Gun-Slinger works. Facing the dummy,
you step on the shooting mat. After the
random time interval—from a fraction
of a second up to 15 seconds—his eyes
light up, signaling you to draw and fire.
Any one of three things can happen
next:

® You draw, shoot and hit the chest
area before the timing mechanism puts
the dummy’s arm into action. If you
do this, he dies. His eyes go out, sig-
nifying a hit, and a meter on the control
console shows the time to a hundredth
of a second between the draw-and-fire
signal and the impact of the bullet on the
chest area.

® You hit the chest area, but too
late—that is, after the preselected time
interval you set for yourself. In this
case, the dummy’s arm comes up and
he fires (not real bullets, of course;

X
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‘1" vl "T-‘ I -}-PLY  NOTE: T1 8 €5 NOT SHOWN
9 COLORS REFER TO T1 LEADS

10

Fig. 3—Power and conirol chassis. To simplity construction, this may be combined with relay chassis
shown below. The wiring between the two may be direct, eliminating several of the cable connectors.

Fig. 4—Relay chassis. Note polarity marks on SR3 and SR4. Connector destinations aren’t shown since
SO2 merely mates with PL2, PL5 with SOS, etc., on the other chassis and on the control-console panel.
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Resistors: /o watt, 10% unless other-
wise indicated

RI—220 ohms R2-—68,000 ohms

R3,R6—10-megohm linear-taper po-
tentiometer

R4—270,000 ohms R5—10,000 ohms

R7—100 ohms R8—4,700 ohms

R9—5,000-chm linear-taper pot.

RIO,RIZ,R13—100,000 ohms

RIl—I.5-megohm linear-taper po-
tentiometer

R14—48 ohms RI5—1 megohm

R16—100,000 ohms, | watt

Capacitors: |50 volts or higher

C1,C2,C7,C8—I12 mf electrolytic

C3—8 mf electralytic

C4—2 mf metallized paper

C5—8 mf metallized paper (Lafa-
yette CF-116 or equiv.)

Cé6—.5 mf paper C9—.1 mf paper

SI—SPST toggle switch

S2—Two-circuit (one normally open,
one normally closed) push but-
ton (Lafayette SW-35 or equiv.)

PARTS LIST
S3—Tapeswitch  mat
SW-28 or equiv.)
SRI-SR4—65 ma, 380 PIV selenium

{Lafayette

rectifier (Lafayeﬁe RE-50 or
equiv.})

RYI,RY2—DPDT refay, 5,000-ohm
coil {Guardian 200 series or
equiv.)

RY3—DPDT retay. 110 YDC coil
(Guardian GP series. GPD coil,

GP-11 contacts.)}

YI—OD3 tube V2,V5—5823 tube

V3—4J5GT tube V4—bK6GT tube

TI—Power transformer. Secondary—
250V center-tapped @ 25 ma, 6.3Y
@ IA. (Stancor PS-8416 or equiv.)

PI-P4—I117 V, 3-watt candelabra
base buib and I-inch socket

NLI,NL2—Miniature neon-lamp as-
sembly (Lafayette TM-60 or
equiv.}

NL3—NE-5IH neon lamp

MI1—0-1 ma meter (Lafayeffe TM-60
or equiv.)

JI—Closed-circuit phone jack
Fi—5-amp fuse and holder
Connectors: All Cinch-Jones
*PLI—P-310-CCT  *Pt2—P-308-CCT
*PL3—P-304-CCT  *PL4—P-303-CCT
*PLS,PL7—P-302-CCT
PL6—P-406-CCT

*SO1—S5-310-CCT *$02—5-308-CCT
*SO3—5-304-CCT  *S0O4—S-303-CCT

*S0O5—5-302-CCT SO6—5-406-AB
SO7—5-302-AB *SO8—6IFI0
*Optional; see text

Misc.—8x14x8-inch cabinet (Premier
SFC-502 or equiv.). Two 5x7x2 alu-
minum chassis (Bud AC-402 or
equiv.). Two 7-pin miniature tube
sockets. Three octal tube sockets.
115 YAC solenoid {Guardian type
12, Allied Radio 75 P 828. Olson
Radio SW-215.). Terminal strips,
cover strip for front controls,
hardware.  4-conductor cable
(Belden 8454 or equiv.)

RELAY LUG
DETAIL

Fig. 5—Schematic of control console. When there
is no pressure on the mat-switch (§3), V2 should

tent

glow s

the simplest

glow briefly every few seconds. This intermit-
test for oscillation.
Wiring should be completed up to this point and

a test made with AC power on to see that V1
glows constantly and that V2's on-and-off rate
can be varied by the setting of R3 (osc timer).
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flame from his gun is simulated by a
neon lamp in the gun barrel). Again,
your draw-and-fire time is indicated to
the nearest hundredth of a second (if
under 2 seconds).

® You miss the chest area. When
this occurs, the dummy shoots back and
his eyes remain lit. Time is not indi-
cated because time needed to miss a
target is of no importance.

A fourth possibility is that you draw
and fire before the eyes light up. This
is indicated by zero time on the meter.
The robot was killed before he had a
chance to come alive . . . you coward!

Design Features. Timing of the
dummy’s actions and the speed indica-
tor for the duellist are controlled elec-
tronically. Panel lights on the control
console indicate when the AC power is
on, when the dummy’s eyes light, when
the fire-back circuit is activated and
when a hit is scored.

There are three covered controls on
the control-console panel (Fig.1). The

left (osc timer) is used to set the max-
imum time interval that the duellist
must wait for the draw-and-fire signal.
The center control (meter adjust) is
used to set meter M1 to zero seconds
(full scale to the right). The right
control (robot timer) is used to set the
dummy’s reaction time; that is, the time
interval between the lighting of his eyes
and when he fires back. This time may
be from 1/10-second to about 4 sec-
onds, depending upon the skill of the
opponent he is to match. A fourth con-
trol, R6, located on the control chassis
(Fig. 3), calibrates M1 and requires ad-
justment but once. M1 requires special
markings. Zero should be at its high-
scale point, 1 at the center, and 2 at the
normal low-scale point. Space between
markings can be divided for whatever
accuracy you want.

A mat-switch (S3, Fig. 5) serves as
the shooting platform. When you step
on it, timing begins and from then on
everything is automatic. After the

I
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shooting cycle has been completed you
note your time, step from the mat and
depress the reset button (S2, Fig. 5) to
restore the equipment to start condition.
A centisecond electric time clock may
be connected to the leads that go to the
dummy’s eyes (SO8, Fig. 9). The
dummy may be located as much as 100
feet from the control console for long-
range practice.

The shootin’ iron used with the au-
thor’s model was a Crosman CO2 pellet
gun. This gun is available in single-
action, western styling and a fast-draw
hip holster. The impact energy of the
lead pellet from such a gun is enough
to activate the chest plate. For gun
clubs that operate with powder shells,
a heavier-gauge steel plate, rather than
sheet-metal, must be used.

Before building the Robot Gun-
Slinger, carefully study the circuit’s
operation, explained later in our article.
Understanding the operation of the tim-
ing circuits is vital to getting everything
to work properly. In a device of this
complexity a single wiring error can
lead to hours of troubleshooting.

Electronic Construction. Wiring and
parts layout is unimportant and lead
length and dress are not critical. Con-
struction can be on one or two chassis.
The author chose to build the circuit on
two chassis, on which the pictorial dia-
grams are based. To simplify instruc-
tions, we've shown cable connectors on
groups of wires going from one chassis
to the other and to the control panel.
These connectors can be omitted in

favor of direct wiring to keep the cost
down. If you decide on direct wiring,
use color-coded wire so you don't get
lost going from one chassis or panel to
the other. Mechanical changes may be
made but do not change the value of the
electrical components.

How it Operates. Random-time gen-
erator V2 (see Fig. 5) is a cold-cathode
thyratron in a relaxation-oscillator cir-
cuit. It operates much like a sawtooth
sweep generator. Let’s assume power
is turned on by S1. The time lapse be-
fore V2 fires (conducts) is determined
by C3 and the setting of R3. V2’s plate
normally is at B+ potential (140 volts).
C3 charges through R4 and when the
voltage at the end connected to the
grid of V2 reaches a certain positive
level, V2 fires and its plate voltage falls
to 66 volts. If you have not yet stepped
on the mat-switch, V2 will cycle on and
off constantly. When you step on the
mat-switch, S3, you connect the coil of
RY1 from the B+ buss to the plate of
V2 in parallel with R4. If V2 hasn’t
fired, there is no voltage drop across R4
and consequently RY1’s coil is not en-
ergized.

Another way of looking at it is this:
When V2 conducts, its plate and the side
of RY1’s coil connected to it fall to 64
volts with respect to ground. This puts
about 74 volts across RY1’s coil, energiz-
ing it. When you step on the mat and
close S3 you catch C3 at some unknown
point in its charging cycle. It continues
to charge (for a short or long interval)
until the voltage is high enough to fire

Fig. 7—Underside of aquthor's power and control chassis (left) and relay chassis (right). All components
may be combined on one chassis approximately 5x9x2 inches to simplify the wiring and construction.
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Fig. 8—Note sheet-metal chest plate
which is suspended at top and bottom.

V2. The random time interval, there-
fore, depends on where in its charging
cycle you catch C3. As an example,
let’s say C3’s charge time before firing
V2 is 10 seconds. This means that every
10 seconds V2 fires and its plate voltage
falls. If you happen to step on the mat
at the last second before V2 fires, you
have 1 second to go before the dum-
my’s eyes come on. If you step on the
mat 2 seconds after C3 starts to charge,
you have 8 seconds to go. The time is
random, you see, because when you step
cn the mat you never know where you
are in that 10-second interval.

Since RY1’s coil resistance is low, V2
continues to conduct and RY1 stays en-
ergized until S3 opens.

® Meter Timing Circuit. Just be-
fore RY1 pulls in, the plate current of
meter-timing tube V3 is exactly 1 ma,
causing M1 to read full scale. Initial
adjustment of this current is made with
R9Y, (meter adjust). When RY1 is ener-
gized, the following things happen:

Closed contacts 1 and 2 of RY1 cause
the robot’s eyes to light and an external
timer plugged into SO8 (see Fig. 9)
to start. Pilot light NL1 on the control
console also lights.

The circuit is completed between the

July, 1963
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Fig. 9—Dummy’s schematic. Lead is connected to
lug 10, PL6 runs to the AC line and is always hot.

AC common buss, the NC contacts on S2
and normally-closed contacts 4 and 5 on
RY3. The end of capacitor C5 con-
nected to the grid of V3 begins to take
on a negative charge from the negative
terminal of SR2 through normally-
closed contacts 2 and 3 on RY3, contacts
5 and 6 on RY1, and R6. The current
through V3, a cathode-follower, begins
to drop as C5 charges. (The negative
bias on V3’s grid increases.) Full-
scale drop-off is set for exactly 2 seconds
by R6. If nothing else happens, the
meter drops to zero in two seconds. If
a bullet hits the chest plate during this
2-second period, AC is applied to the
grid of V5, causing it to conduct and
energize RY3. This causes contacts 2
and 3 of RY3 to open, removing the
charging voltage from C5. Meter M1
then stops falling and indicates the time
interval between the closing of RY1 and
the closing of RY3.

® Dummy Reaction-Speed Timer.
The time interval between the lighting
of the dummy’s eyes and the firing of his
gun can be adjusted over a relatively
wide range (1/10 second to about 4 sec-
onds). The time is determined by V4
and associated components in this man-
ner: Since RY1 and RY3 are de-ener-
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gized—that is, the eyes are not lit—AC
is applied from the AC common buss
to SR3 through contacts 4 and 5 on RY3
and contacts 2 and 3 on RY1. This keeps
the side of C6 connected to the grid of
V4 charged negatively. V4, therefore,
is held at cutoff and RY2 remains de-
energized. When contacts 2 and 3 on
RY1 open as RY1 is energized, the
dummy’s eyes light and the charging
voltage is removed from C6. C6 dis-
charges through R11 and R10 at a rate
determined by the setting of R11 (robot
timer). As C6 discharges, V4’s plate
current increases and eventually RY2
is energized. The solenoid controling
the robot’s gun arm is activated by con-
tacts 1 and 2 on RY2. Pilot light NL2
on the control console also lights to in-
dicate the solenoid has been energized.
Contacts 4 and 5 on RY2 open at the
same time but this causes no change in
action (these contacts have a role to
play later on).

® Chest-Plate Action. If you don’t
hit the chest plate, timing meter M1 in-
dicates a full 2 seconds. You must then
step from the mat-switch and depress
reset button S2. If you score a hit, two
things can happen, depending upon

July, 1963

Fig. 10—Dummy’s head is formed of Y4-inch wire
mesh. Install eyes, then cover with plaster.

Fig. 11—Inside of control console. Power and
control chassis at right, relay chassis at left.

whether you are fast or slow compared
to the robot’s reaction time.

Slow Hit. A slow hit means RY2 has
closed and energized the robot’s gun-
arm solenoid. When the chest-plate is
hit by a pellet, it touches the contact
screws mounted behind it causing V5
to fire and energize RY3. Several things
now happen: The eyes go out since con-
tacts 4 and 5 on RY3 open; pilot light
P2 (reset) on the control console comes
on to indicate that a hit has been made.
As contacts 2 and 3 on RY3 open, the
charging voltage is removed from C5,
even though contacts 5 and 6 on RY1
are still closed.

Thus, M1 stops dropping and indi-
cates the interval between the signal-to-
fire and a hit. But the robot’s gun arm
will remain raised since RY2 has
latched closed.

Fast Hit. A fast hit means that RY2
has not yet been energized. When this
happens, the hit causes contacts 5 and
6 on RY3 to close, connecting the AC
common buss to SR3 through contacts
4 and 5 on RY2. This immediately re-
charges C6, making the grid of V4 neg-
ative and cutting it off. Hence, RY2

[Continued on page 101]
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Proprietor of our Prize CB Shack is Jon C.
Baptiste, who operates 10W1539 in Muskogee,
Okla. He has a Browning R-2700 receiver and
matching 23/S-Nine transmitter. plus an RME
4350A ham receiver. His main antenna is a
Mosley 3-element beam. On the wall hangs
a home-brew field-strength meter that doubles
as a wind-speed indicator at the flip of a
switch. Jon is a professional photographer.
uses CB as a link between studio and his car.

PRIZE SHACKS

YOU CAN WIN $20 with a picture of your ham, CB or SWL shack! Just send
the photo, along with a list of your equipment, to EI Prize Shacks, 67 West
44th St., New York 36, N. Y. We prefer 8x10-inch glossy prints. Negatives should
be available if you send a snapshot. Color pictures cannot be reproduced. Pack
your picture well to prevent damage in the mails, and be sure to put your name
and address on the back of each print. Enclose a note describing your activities in
SWL, CB or ham radio. Unused pictures are returned.

This extensive ham-shack layout belongs to the
Agees, John and Kate, of f8s Alamos. N. M. He
is KSODN; she’s K5ODG. The equipment in-
cludes a Johnson 500 transmitter and Hallicraft-
ers 5X-101 and SX-62A receivers. In the center
is a Johnson antenna matchbok and above that
a Magnecord tape recorder. The recorder is
handy for running gutomatic CQ calls, for sig-
nal checks on the transmitter and for signal
reports to other hams. Tool rack is at left.

A folding table in a well-decorated comer is
the listening post of SWL Paul Pietras, who
lives in East Greenwich, R. 1. The receiver
is a Hallicrafters S-38E. Paul's antenna is
a 75-foot long-wire mounted about 25 feet up.
He became an SWL at the age of 13 and, aiter
two years at the hobby, he now has 50 coun-
tries verified. Paul is a l}iqh school sophomore
—or was last term—at Bishop Hendricken High
School in Warwick, R. I. Note QSL’s on board.
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»
A scene from 20th Century-Fox
film Cleopatra, with
Elizabeth Taylor and Richard Burton

Climemans SSowmmel

Sync is the secret when sound track and movie

get together. By James Madison

OUND IN THE MOVIES is one of those everyday phenomena
we take for granted—until it fails. Then, depending on the
neighborhood, you'll hear anything from the rustling of a bored
audience to hoots and catcalls.
The process of putting sound on film is an involved one, and
the skills needed to fill a theater with good sound many hours

Annotated score and stop- Two mixers at Reeves Studios Pic-Sync is rame given to a
watch are never far from pro- control sound from two tape Fairchild tape recorder which
ducer as sound goes on track. decks and turntable in back. is synced closely, with film.
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a day are manifold and exacting.

The problems that surround the re-
cording of sound for film are varied. If
the picture is shot on a Hollywood sound
stage everything is under control. Huge,
barn-like buildings, sound stages re-
semble nothing more than oversize re-
cording studios. They are soundproofed,
access is controlled to prevent acciden-
tal interruption and they are provided
with a full complement of special re-
cording equipment.

On a sound stage you are sure to find
a forest of microphones on booms and a
jungle of cables that requires a sizeable
crew just to keep the right lines going
to the right terminals.

But what do you do when you're
shooting on location? Next time you
think of it, notice how much stray noise
you find in even the quietest place. If
dialogue were recorded while the action
is being shot at such a location all that
noise would find its way onto the sound
track.

There’s the problem of level. Marilyn
Monroe whispers, “Do you play chess?”
and it has to carry to the far reaches of
the balcony. Seconds later, the full or-
chestral might of the News of the Day
blasts forth.

Most difficult of all is the problem of
sync . . . synchronization. Sync is the
magic ingredient in movie sound. It
makes words fit the movement of the
lips which speak them. If you've seen
foreign films with the translation
dubbed in you know the discomfort as-

Re-recording theater: dialogue,
sound effects, music go on the
sound track as film is run off.

This 35mm negative-positive
recorder produces a standard
negative or direct positive.

sociated with the sight of lips that are
not producing the sound you hear. Ex-
perts work on the basis that the
synchronization must be accurate to a
single frame per half hour, which is
about .00002% accuracy.

Producers solved the outside noise
problem by shooting the action on loca-
tion and dubbing in dialogue, narration
and sound effects later. These sound
elements are produced in a sound studio
and suffer none of the interference that
occurs elsewhere. The question of level
has been solved with stable amplifiers
and speakers mounted in finely tuned
enclosures.

Sync is something else. The action
may have been shot anywhere, but the
script calls for footsteps, a few offstage
noises, some tense dialogue and a low
chord. All this must be blended or
mixed properly, and in perfect sync.

The sound used in projection is in al-
most every case recorded on an optical
sound track (or tracks) along the edge
of the film. A photoelectric cell reads
this track and feeds the signal to the
amplifiers.

Film moves past the projection lens
in 24 start-stop actions per second,
which would prevent its being used to
produce sound. So the track is read 24
frames from the lens, after the film has
resumed a steady, uninterrupted mo-
tion. That's the reason for the loop of
film you see in a projector.

Theater sound or playback systems
are made up of good equipment, but the

Bank of optical printers is
geared for fast reproduction
of movie film sound tracks.
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TsssEssseaseaceds yardstick can’t be the one used by hi-fi

enthusiasts. The equipment merely is
good for the purpose it’s being used for.
Most theater equipment is designed for

a considerable distance from the 20-to-

20,000 cycles the audiophile looks for.
But the response is flat and distortion is
held to a minimum.

Though theater sound equipment is
- R - ) not pf true hi-fi quality, the limiting fac-
nle‘:fch :gieus:: iﬁ:ﬁ:whicﬁii °{'.,fmf”2.ffci§, tor is the sound track. The width of the

optical track restricts frequency range.

A typical sound track carries material
from many sources. Part of the dialogue is recorded on the scene. Music recorded
especially for this film may be on tape, and other music may be picked up from
previous recordings.

After the action is shot, a producer turns to the sound. Major producers have
their own sound studios, but independent and industrial film producers turn to
cutside sources, such as Reeves Sound Studios in New York City, where our pho-
tographs were made. Here the skills of engineers and every type of sound repro-
ducer—record turntables; tape decks; film phonographs, as the optical playbacks
are called, and other special equipment—are brought to bear. The result is a fin-
ished sound track that is ready to print on the film.

A cue sheet is worked out, based on the cut version of the film. The sound ele-
ments are chosen and each checked for level and length. The musical background
is taped, scene by scene, and then the film is made into endless loops, each con-
taining a single phrase or action. These are projected in a screening room. A few
words of dialogue are read over and over onto a magnetic tape cemented to a per-
forated film that makes an endless loop exactly the length of the picture film.
“Please close the door,” reads the actor. “Please close the door! Please close
the door! Please close the door!” It goes on and on, until the producer is sat-
isfied with both the dramatic values and the sync. The magnetic sound film passes
an erase-record head each time and so erases each previous reading.

The dialogue, narration, sound effects and music are then mixed onto a master
tape. Carefully monitored and

checked against the cue sheet,
Optical sound tracks appear as two thin lines lo right of

t?e }I;n aster tape incorporates these distorted Cinemascope frames showing a scene from the
a 1. the elements used. When Robert Rossen production of The Hustler, with Piper Laurie,
edited tape has been approved Paul Newman. Closeup of sound tracks (negative) is at right.

it is played back through the
tape deck onto the optical re-
corder, where a reel of film
moves at a steady 24 frames
per second. A lens system pro-
jects the modulated image onto
the film. A negative image of
the sound track on an other-
wise clear film is the end prod-
uct. The final positive print
combines the negatives of the
sound track and picture strip.

You may like or dislike the
motion picture, but you know
the sound is the best a few doz-
en experts could make it. -§

July, 1963
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By Herb Friedman
2W6045

When the lamp flickers, modulated RF is in the
transmission line and you're getting out.

HOW often have you called another Citizens Band station or
your own mobile unit, received no response and wondered
whether you really were transmitting? Many rigs have an on-the-
air light but most indicate merely that the B+ is on. They don’t
tell you whether RF is going to your antenna. But EI’s CB Sure-
Light lets you know for certain whether your modulated signal
is getting out.

The Sure-Light samples the RF in the transmission line. If
there is RF, the lamp lights. When the RF is modulated, the
lighted lamp flickers. No flicker—no modulation. No light—no
RF. It’s as simple as that.

The Sure-Light, which is self-powered, is connected in series
with your transmission line through J1 and J2 and doesn’t re-
quire modification of the transceiver.

Construction. The Sure-Light is built in the U-section of a
5x3x2-inch Minibox. While the parts layout is not critical, follow
the pictorial closely and keep the RF leads as short as possible.

Q1 can be any low-cost transistor, such as a 2N301 or 2N307.
Though Q1 is designed for chassis mounting, it can be soldered di-
rectly to the terminal strip. Bend two terminal strip points toward
the front panel at a 45-degree angle. Bend small hooks in Q1’s
emitter and base leads. Place the hooks in the tie points and
solder them quickly, using as little heat as possible. Use an alli-
gator clip as a heat sink on each lead when soldering.

Q1’s collector is its mounting flange. Do not attempt to solder
the lead from PL1 to it. The heat would destroy Q1. Fasten a
solder lug to the flange with a 6-32 screw and make the connection
to the lug. Since the power supply is negative with respect to
ground, take care that the polarity of SR1 and C3 is correct to
prevent trouble.

Adjustment. Connect the transceiver output to J1 and the an-
tenna to J2. Set sensitivity control R2 fully counterclockwise and
turn on all power. As you transmit, turn R2 until PL1 glows
slightly. (If R2 is opened up wide, PL1 or Q1 may be damaged
by excessive current.) When you modulate by talking into the
mike, the lamp flickers at the modulation rate. Now you’ll never
have to worry about whether your signal really is getting out. -&
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PARTS LIST

Ri—4,700-ohm, !, watt, 10%, resistor

R2—125,000-ohm, linear-taper potentiometer

Cl—5 mmf, 500 YVDC ceramic disc capacitor

C2—100 mmf, 500 YDC ceramic disc capacitor

C3—160 mf, 15 V electrolytic capacitor

SI—SPST toggle or slide switch

T!—Filament transformer: 117 ¥ primary, 6.3 V @
.5 A secondary

DI—IN34A crystal diode

SRI-—Silicon rectifier, 100 ma, 25¥ PIV or higher

Q@1—2N301 or 2N307 (see text)

PL!I—No. 48 pilot lamp and holder

Misc.—Terminal strips, coaxial jacks

RF. demodulated by D1, is applied to the base
of Ql. causing it to conduct and to light PLI1.

Q1
€1 R1 -
5 MMF 47K [
J1(e—e AN =
c2 | R2 25K
J2(e+— D1 100
< MMF
= . 1 PLI 99
SR
T1 +
BLK GRN \L c
3
Grip leads of Ql and D1 with pliers when sol- :D:\ 6.3VAC 160
dering to prevent heat damage. Collactor of | +| MF
Ql is case, so scrape paint from around hole A BLK GRN
in mounting flange for good alectrical contact. S1 l

T

Ml il
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A MUST for learning and practicing
Morse code is a code-practice set.
Putting together your own is an inter-
esting project if you build your key. Af-
ter you learn code, you can build a code-
practice oscillator (CPO).

The key shown here is constructed of
materials you’re likely to have around
the house. The buzzer and batteries
that you will have to buy will run the
whole bill for materials to less than a
dollar. The key should be built on a
wooden base cut
to the dimensions
shown. If you
have a piece of
composition peg-
board, so much
the better. The
punched holes in
the material elimi-
nate drilling.

Mount the 3%x-
1% inch metal strip
first. Best metals
for the job are alu-
minum oOr copper
sheet. But any
other metal will
work as the moving arm of the key,
if it is springy. The handle is a wooden
radio knob or some other round piece of
material attached to the metal strip with
a wood screw.

If you use a knob with a ¥-inch shaft
hole, offset the wood screw slightly so
the knob will be centered.

After the strip and knob are in place,
add the lower contact. A 6-32 machine
screw positioned just under the key
handle will do the job. The head of
the wood screw must strike the lower
contact when the handle is pressed
down.

The buzzer is a 1.5-volt type (Lafa-
vette MS-437). Two batteries, provid-
ing 3 volts, are used. This improves

50
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keying action and does not harm the
buzzer. Alternatively, an old house-
hold buzzer may be used, but the volt-
age must be increased to about 6 volts.
Four D cells connected in series (end
to end) will provide this voltage.

After wiring is completed, you're
ready to adjust the key. Slide a small
block of sponge or foam rubber under
the metal strip. This provides the spring
action necessary for proper feel. Once
in place, the block can be slid back and
forth to change
the tension on the
metal strip. Ad-
just it according
to your prefer-
ence, but don’t al-
low spacing of the
key contacts to
exceed about an
eighth of an inch.

Learn to oper-
ate your key prop-
erly. With your
forearm resting on
the table, lower
your hand so your
first three fingers
fall onto the key handle. Above all,
don’t squeeze the handle. To send,
move your wrist up and down with a
bouncing motion. This action is trans-
mitted to the handle, which touches the
lower contact and forms code charac-
ters.

Wrist action alone should close the
key contacts. Avoid the usual tight
finger approach and you won’t develop
a case of key cramps.

After you have learned the code and
have the sending technique down pat,
you can advance to a commercially
manufactured key. They have more
refined adjustments that enable you to
regulate the key’s action to suit your
touch preference—H. B. Morris §-
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TEST BENCH

Quick Test Technique

When you have a number of small
components to test with an ohmmeter
or VTVM, the job will go much faster
and easier if you use a Mueller
#22 dual<clip to hold the prods as
shown. You touch the part leads to
the tips rather than vice versa.

y

¢ RESISTANCE DECADE BOX ¢

MODEL SER. NO.
u OMPARAT
4 : ]

3 7

.

Decade Box Protection

The Instruction book for most precision decade
boxes lists the current limits for each ramnge
of the decade. Exceeding these values will
bum out the internal resistors. It's a good idea
to ink in these maximum values on labels
placed alongside the appropriate decade
switch. Having the figures rght in front of
you will help protect the box @gainst blowout.

Signal Broadcaster

When a signal generator is {o be
used for adjustment of a sensitive
communications receiver, a short
“whip” antenna connected to the out-
put jack is usually enough for signal
transfer between the units. An ex-
cellent antenna is a 12”7 length of
buss bar bent L-shaped and soldered
in a plug fitting the output jacks.
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2 Directory

or GB ElIIBS

HE most comprehensive list of
Citizens Band radio clubs ever as-
sembled is presented here by EI. We
publish our directory with two pur-

poses in mind.

Active CBers often want to join a
club but do not know whether there is
one nearby. Our list, arranged alpha-
betically by states and towns, will serve

as their guide.

Secondly, we urge non-
affiliated CBers to consider joining the

nearest club—for the good of the Citi-

zens Radio Service.

Good clubs, we

believe, can exert a beneficial influence
on CB, helping bring about efficient
use of the channels and proper and
legal operating procedures—both of
which are needed in most areas.

If your CB club is not listed here,
send us its name and mailing address
and we'll add it to our master list.

The Cee Banders
594 N. &8th PI.
Birmingham, Ala.

Wiregrass CB Radio Club
Box 1001
Dothan, Ata.

Monte-Sano CB League
3632 Lookout Dr., SE
Huntsville, Ala.

Montgomery § Watters
Box 3022
Montgomery, Ala.

Ozark 5 Watters
1223 Turner St.
Route 4
Fayetteville, Ark.
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Arkansas CB Radio Club
Box 534
Little Rock, Ark.

Central Ark. CB Radio Club
Box 534
Little Rock, Ark.

10-99 Citizens Radio Club
2314 Newport
Costa Mesa, Calif.

So. Calif. 1l Meter League
1001 Hi Point St.
Los Angeles 35, Calif.

Trans-Ceivers of So. Calif.
Box 59
Pico-Rivera, Calif.

cB CcLUBS

cB cLuBS

The 114 Club
1975 W. Highland Ave.
San Bernardino, Calif.

S Watt Wizards
Box 3344
San Bernardino, Calif.

So. Calif. CB Assoc.
Box 17294
San Diego 17, Calif.

Marin C8 Radio Club
c/o Henry S. Porter
1410 Second St.

San Rafael, Calif.

Denver Radio Club, Inc.
1328 Holly St.
Denver, Colo.

CB8 Assoc. of Conn
Route |1, Box 178
Essex, Conn.

Norwalk C8 Radio Assoc.
Box 493
Norwalk, Conn.

Southern Conn. C8 Assoc.

37!/, Spring Hili Ave.
Norwalk, Conn.

Delray Beach Radio Club
8ox
Delray Beach, Fla.

8roward C8 Club
Box 8092
Fort Lauderdale, Fla.

Metropolitan Dade
Citizens Radio Club

1362 NW (02nd St.

Miami 47, Fla.

MCEU

-Box 9516

Treasure Island, Fia.

Dixie Comm. Club
Box 2004
Decatur, Ga.

Middle Ga. CB Club
442 Bowden St.
Macon, Ga.

Rebel Comm. Assoc.
Box 6487
Marietta, Ga.

2| Radio Assoc.
{Honolulu, Hawaii}
% John McGraw
Qtrs. 46-D NAS
Navy 128

FPO

San Francisco, Calif.

Circte Radio League
Box 88
Alton, Ill.

Corn Belt CBers
216 Robinhood Lane
Bloomington, Ilil.

Citizens Radio League
of Chicago

4818 N. Natchez Ave.

Chicago 31, il

J. N. Shortwave Club
6412 Leavitt St.
Chicago 45, Hi.

cB CLUBS3
cB cLuBS

CcB CcLuBS

Citizens Radio League
ox
Northlake, 1lI.

Ottawa 5§ Watters
Post Office Box
Ottawa, Ill.

Celestial CBers
1604 Charlotte St.
Pekin, 1Ii

Hlinois Valley CB8ers
c/o Charles Decker
751 N. Glenoak
Peoria, IlI

Riverside 5 Watters
148 Burlington Rd.
Riverside, IIf.

Static Pushers CB Club
3229 Eighth St.
Rockford, [Il.

Tri-County C8 Club
c/o Marvin G. Arians
Route 3

Sterling, HI.

Little Egypt CB Radio Club
Box 43
Wayne City, lII.

Fayette Co. C8 Club
c/o Wayne P. Nichols
Route |

Connersville, Ind.

CB Pioneers Radio Club
Box 113
Elkhart, Ind.

Calumet C8 Assoc.
Box 413
Hammond, Ind.

Wabash Yaliey CB Club
c/o Fred Rowe
Monroe City, ind.

11-4 C8 Club

c/o Don Kochersperger
Route 5

Union City, Ind.

Cedar Rapids

Citizens Radio Club
c/o D. C. Wolcott
Rte. |, 5003 6th Rd., SW
Cedar Rapids, lowa

lowa Sixnet {Dist. 2)
¢/o Charles Sanson
308 N. Maple
Creston, lowa

Citizens Radio Assoc
1519 Cummins Pkwy.
Des Moines |1, towa

lowa-lilinois CB Club
c/o P. C. Hart

Box {49

DeWitt, lowa

lowa Sixnet {Dist. 13)
61 E. Broadway
Fairfield, lowa

lowa Sixnet {Dist. 3)
c/o Orlan Cain
Route 2

Griswold, lowa

Electronics Illustrated

www americanradiohistorv com

cB cLUBS


www.americanradiohistory.com

LUBS

cB CcLuBS

cB CLuBs

iowa Sixnet {Dist. 1)
/o Terry C. Haye
401 N. 16th St.
Marshalltown, lowa

IAMO Radio
City Hall
Moulton, lowa

lowa Sixnet {Dist. 1))

¢/o Darrell B. Roberts
Route |
Farnell, lowa

Waterloo Radio Club
c/o Ken Barfield

524 McChane
Waterioo, lowa

lowa Sixnet {Dist. 12)
</o Merle C. Plett
Foute 2

Wilton Junction, fowa

10-20 Club
Route |, Box |12
Stafford, Kans.

Citizens Radio Club
of Wichita

Box 2638, Munger Sta.

Wichita 8, Kans.

Kentuckiana CB Club
Route 1, Box 196-C
Anchorage, Ky.

Fort Campbell CB Club
c’/o Sgt. Roy L. Mitchell
Fq. 937th Engineer Group
Fort Campbell, Ky.

5 Watt Club
cfo Paul Jolly
Glasgow, Ky.

Harlan County CB Cilub
209 Oak St.
Harlan, Ky,

Qhio Yalley CB Club
1321 Loeb St.
Henderson, Ky.

Central Kentucky CB Club
312 N. Hanover
Lexington, Ky.

Original 13 CB Club
135 Beechwood Rd.
Louisvilte 7, Ky.

Kentucky-Indiana C8
Radio League

212 Bolivar St.

Owensboro, Ky.

Bluegrass CB Club
190 Broadway
Versailles, Ky.

Emergency Comm. Org.

E. Baton Rouge Sheriff's
Dept.

Bax 533

Baton Rouge, La.

5 Watt Wonder Club
4452 Lafaye St.
New Orleans 22, La.

Greater New Orleans
CB Radio Assoc.

Box 4195

New Orleans 18, La.
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Shreveport Bossier Club
4426 St. Yincent Ave.
Shreveport, La.

10-4
12 Deering St.
Bath, Me.

ii-Meter C8 Club
¢/o Fr. Joseph Tomaselli
3600 Claremont St.
Baltimore 24, Md.

Holiday CBers of Md.
5721 Moravia Rd.
Baltimore 8, Md.

Queen City 5 Watters
711 N. Mechanic St
Cumberland, Md.

Mason-Dixon 5§ Watters
c/o Robert Sebastian, Jr.
Route 5, Box |10
Westminster, Md.

Squares of Round Table
381 Main St
Charlestown, Mass.

MCRA
Box 235
Cohasset, Mass.

Mohawk Radio Assoc.
23 W. Main St.
Erving, Mass.

Pioneer Valley 5 Watters
Box 989
Holyoke, Mass.

Cape Cod CB Radio Ciub
Box 131
Kingston, Mass.

5-Watt Whips
144 Wilder St.
Lowell, Mass.

Berkshire 5 Watters
Box |1
Pittsfield, Mass.

Channel Jammers
47 Pine St.
Swampscott, Mass.

Citizens Radio Mobileers
c/o Joseph Hotte

Pine Point

Templeton, Mass.

C-Bags
2! Starrett Rd.
West Lynn, Mass,

Channel Masters
Sanborn St.
Winchester, Mass.
C8 Club of Owosso
15400 Steel Rd., Rt. 2
Chesaning, Mich.

Central Mich. Quinwatters
19159 Second St.
Chippewa Lake, Mich.

Citizens Radiophone Assoc.

3306 Kanter
Detroit |11, Mich.

11 Meter Mobile Club
21422 Roosevelt
Farmington, Mich.

cB
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Genesee Co. CB Ciub
1923 Weaver St.
Flint 6, Mich.

Southwestern Mich. §
Watters

105 S. Maple St.

Hartford, Mich.

Kalamazoo CB Assoc.
Box 108, Central Sta.
Kalamazoo, Mich.

5 Watter CB Club
123 Denver
Lansing Mich.

Southeastern Mich. |1
Meter Radio Club

215Y/2 N. Gratiot

M¢t. Clements, Mich.

Crystal Wizards Club
5548 Miller,
Wolf Lake
Muskegon, Mich.
Blue Water CB Club
Peoples Bank Bldg.
1226 24th St.

Port Huron, Mich.

Metro {1 Meter Assoc.
14436 Cogswell
Romulus, Mich.

Biossomland 5 Watters
Box 85
South Haven, Mich.

Raisin River Yalley
C8 Club

306 E. Pottawattamie

Tecumseh, Mich.

Ground Planer CB Club
310 E. Plum
Wayland, Mich.

Carrier Breakers
5973 Harvey St.
Wayne, Mich.

11 Meter Mounties
c¢/o George Rochek
Route 2, Box 68
Cloquet, Minn.

Lakehead CB Assoc.
16 Industrial Ave.
Duluth, Minn.

Citizens Radio League, Inc
4601 Cedar Ave. S.
Minneapolis, Minn

Met Net
2587 Rainbow Lane
New 8righton 12, Minn.

Metro. Citizens Radio
League

396 Woodlawn Ave.

St. Paul, Minn.

Ramsey Co. 5 Watters
Navy lsland
St. Paul, Minn.

St. Paul Radio Club
998 McClean Ave.
St. Paul 8, Minn.

Jackson CB Radio Club
Box 10744

Jackson, Miss.

www americanradiohistorv com
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Jackson Co. CB Assoct
Box 574
Kreole, Miss.

Meridian C8 Club
Box 1332
Meridian, Miss.

5 Watt Wizards
Box 229
Brookfield, Mo.

Ozark CB Radio Club
400 N: School St.
Desioge, Mo.

M-0-K
2318 Pennsylvania
Joplin, Mo.

Northeast Mo. CB Club
310 Jefferson
Kirksville, Mo.

Greater St. Louis
CB Assoc.

9304 Gravois Ave.

St. Louis 23, Mo.

Springfield CB Radio Club
1890 N. Campbell St.
Springfield, Mo.

BCHS Radio Cilub
c/o Dennis O. Halm
Nelson Route
Helena, Mont.

Park County 5-Watters
Box (51
Livingston, Mont.

Ninety Niners
c/o Dick Weiss
Eagle, Neb.

Silver State CB Assoc.
765 Gentry Way, No. 20
Reno, Nev.

CB Sers
136 Court St.
Dover, N. H.

Tri-County Emergency
Comm. Net

Box 102

Dover, N. H.

Lakes Region CB Radio
Ctlub

c/o Gene Blais
Pleasant St.
Laconia, N. H.

5 Watt Whips

c/o Eloise E. Elden
Anders Lane
Nashua, N. H.

CB8 Socialites ¢

c¢/o Audrey Moulton
Main St.

Plaistow, N. H.

No. Jersey CB Ciub
9000 Franklin Tpk.
Allendale, N, J.
Blair House Comm.

116 St. George Ave.
Avenel, N, J.

[Continued
next page]
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Bayshore Radio Club
c/o Lentz Auto Shop
Belford, N. J.

So. Jersey 5 Watters
CD Rm., Co. Courthouse
Bridgeton, N. J.

MCEU (N. J.)
384 Lakeview Ave.
Clifton, N. J.

Lakeland 5 Watters
29 Taylor St
Dover, N. J.

Union Co. Emer. Corps
Red Cross Headquarters
Elizabeth, N. J.

27ers
32 Martine Ave. So.
Fanwood, N. J.

Nat'l il Meter League
79 Garden St.
Hoboken, N. J

CBRRL

¢/o American Red Cross
612 Bergen Ave.

Jersey City, N. J.

Rancocas Yalley CB Club
95 Shreve St.
Mt. Holly, N. J.

Jersey 5-Wattars
284 S, 20th St.
Newark, N. J.

CB 32 Club of Del. Valley
¢/o Dan McConnell

215 Morris St.
Phillipsburg, N. J.

Delaware Yalley Citizens
Radio League

c/o Allen Miller

Seabrook Farms

Seabrook, N. J.

Garden State CBers
15 Halsey Ave.
Spotswood, N. J.

So. Jersey Citizens Radio
Ciub *

Box 99
Stratford, N. J.

Union Co. Citizens Radio
Emer. Corps

544 Olive Terr.

Union, N. J.

Emer. Radio Comm. Service
405 Glassboro Rd.
Wenonah, N. J.

Capol May Co. CB Club
Wlldwood N. J.

Greater Wildwood CD-CB
Net

5200 Arctic Ave.

Wildwood, N. J.

s Waﬂ Banders Radio Club
YFW B|

Librarv S?

Williamstown, N. J,
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Capital Dist, CB Club
Box 1332
Atlbany, N. Y.

Batavia Citizens Banders
c/o Colin Corke

Route 1, Roor Rd
Albion, H. Y.

Elactric City CEB Club
ol Schenectady

0 Helly 5t

Amstardam, M. Y

Suffalk CB 11 Club
180 Academy 5t
Bayport, L. I, N Y

CERRL

Long leland Chapt
36 Acma Ava.
Bethpage, M. ¥

Southern Tier CB Club

Brooma Co, Civil Defanse
Offica

Broome Tech. College

Upper Front St.

Binghamton, N. Y.

Five Watt Wizards
c/o lrwin H. Shanis
880 47th St.
Brooklyn, N. Y.

CB Social Club
99 Hazel PI.
Buffalio I, N. Y.

WNY CBers
5993 Godfrey Rd.
Burt, N. Y,

Southern Tier C8 Club
c/o Harvey Lawrence
Box (16

Chenango Bridge, N. Y.

CBRRL
86-5| Broadway
Elmhurst 73, N. Y.

Sullivan Trail CB
92 Oakwood Ave.
Elmira Heights, N. Y.

WWS Chapt., MCEU
c/o R. C. Haxstun, Jr.
Route 2

Fort Edward, N. Y.

Tri-County Clhuns Band
c/o L. Conkl

Park Ave .

Highland Mills, N. Y,

Mobile |1 CB Club
122 Warren St.
Hudson, N. Y.

Mobile Civil Emer. Unit
48 Montgomery St.
Ilion, N. Y.

Western N. Y. Citi-Banders
6994 Lincoln Ave.
Lockport, N. Y.

Queens Chapt., CBRRL
Box 1264
Long island City, N. Y,

Lynbrook CB Club
Scranton Ave.
Lynbrook 22, N. Y.

CB CLUBS
CB cLuBs

CB CLUBS

Lakeland Comm. Club
c/o Martin Scolnick
Route |

Mohegan Lake, N. Y.

5 Watt Wizards

cfo Edwin Frederick
15 William St.

Hew York, N. Y.

La Guardia Comm. Club
cfo Peggy Daly

787 Amsterdam Ave.

Hew York 25, N. Y.

Harlem Yalley CB Club
c/o Albert Brian
Summit Ave., Box 705
Fawling, N. Y

. ¥. State CB Assoc.
Feakskitl Chapt.
751 Paulding St.
Peekskill, N. Y,

Dutchess Co. 5 Watters
85 Mansion St.
Poughkeepsie, N. Y.

CB i}

¢/o Johna J. Cunin
Otd Saddle Rd.
Ridge, L. {., N. Y

Citizens Radio Club
28 Buffard Dr.
Rochester, N. Y.

The Mariners CB Club
Box 280, Route 2
Sanborn, N. Y.

Nassau CB Ciub
539 Heathcliff Dr.
Seaford, N. Y.

Nat‘l || Meter League
Greater Staten is. Chapt.

84 Grandview Ave.
Staten Island, N. Y.

Tri-County CBers
c/o Robert F. True
Hemlock Hill Lane
Suffern, N. Y.

Mobile Civil Emer. Unit
1203 Butternut St.
Syracuse 8, N. Y.

Ticonderoga CB Club
¢/o Doug Spring
Ticonderoga, N. Y.

Niagara Frontier CB Club
c/o Barbara Urban

209 Fletcher St.
Tonawanda, N. Y.

Mid-Hudson C8 Club
c/o Earl C. Huff

New Hackensack Rd.
Wappingers Falis, N. Y

MCEU, Jeff Co. Chapt.
¢/o Richard Gallup
Patricia Dr. Black Rd.
Watertown, N. Y.

Bronx-Westchester
CB Assoc.

108 N. Kensico Ave,

White Plains, N. Y.

CB CLUBS

CB CLUBS

Inter-County CBers
156 Broad St.
Williston Park, N. Y.

Asheville CB Club

c/o High Fidelity Sales
180 Baltimore Ave.
Asheville, N, C.

Central Tar-Heal CB Club
Box 25
Broadway, N. C.

Necklenburg Chapt.
c/o M. L. Linder
Route |1, Box 109
Juniper Dr.
Charlotte, N. C.

Fifth Dist. CB Assoc.
12 Park Ave.
Concord, N. C.

Durham CB Radio Club
Box 8124

N. Durham Sta.
Durham, N. C.

Elizabeth City CB
1114 Pennsylvania Ave.
Elizabeth, N. C.

2{i2 CB Club
Box 402
Elienboro, N. C.

Cumbertand CBers
1047 Tammy St.
Fayatteville, N. C.

§ Watt Club, Gastonia Co.
411 Chapel Rd.
Gastonia, N. C.

Greensboro CB
Service Unit

500 Battleground Ave.

Greensboro, N. C.

Coastal Carteret
Comm. CB
Operators

c/o J. P. Guthrie

Harkers island, N. C.

Seedy CBers
1228 Montiieu
High Point, N. C.

Lenoir Co. CB Club
Box 835
Kinston, N. C.

Mobile Emer. Comm. Unit
1010 Fairview Dr.
Lexington, N. C.

Lincoln 2-Way Radio Club
c/o Hal's Radio & TY Shop
Lincointon, N. C.

Tri-Co. CB Radio Cilub
538 Pine St.
Mocksville, N. C.

Midstate CB Club
Rescue Bidg.
Salisbury, N. C.
Sandhills CB Ciub
Box 59

Southern Pines, N. C.

[Continued
on page 102]
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~ DECIBEL

LiVINGSTON, N.J.

THE

By Herb Friedman, W2ZLF

How to understand and use the decibel without higher math.

HE DECIBEL frightens many elec-

tronic hobbyists, who see it as
something dark and mysterious. But if
you can grasp Ohm’s Law you should
have no trouble understanding the deci-
bel.

In the early days of electronics the
decibel was confined almost exclusively
to the world of broadcast and telephone
engineers. But today the concept is used
just about everywhere—and it’s ines-
capable in the areas of audio, ham radio
and Citizens Band radio.

It’s Just a Ratio. Telephone engineers
found that the human ear perceives
scund-level changes on a proportional,
or logarithmic, scale rather than lin-
early. It is on this characteristic of the
ear that the concept of the decibel is
based.

For example, let’s say you are listen-
ing to a hi-fi system when its output
power is 10 watts. Logically you’d think
that boosting the output to 20 watts
would make the sound twice as loud,
but it wouldn’t. You’d notice only a
slight increase in volume. In fact, it
would take nearly a ten-fold power in-
crease for your ear to sense twice the
volume! Going a step further, the power
would have to be increased 100 times
—from 10 to 1,000 watts—for your ear
to notice four times the volume. When a
sound increases in intensity you receive
an impression of increased loudness ap-
proximately equal to the logarithm of
the ratio of two electrical powers.

The bel is the name given the unit that
expresses the logarithm of this ratio. In
mathematical language this is written as

July, 1963

bel = log P1/P2, where P1 is the larger
power and P2 is the smaller power. In
working with the formula you first di-
vide the larger power, P1, by the
smaller power, P2. The number you get
is the ratio of the two. Take this num-
ber, look up its log in a table of loga-
rithms and you’ll have a reading in bels,
or effective increase in loudness.

Let’s try an example. Assume P1 is 48
watts and P2 is 6 watts. Forty-eight di-
vided by 6 is 8, of course, and the loga-
rithm of 8 is 0.9030. Stated another way,
the ratio in bels of 48 watts to 6 watts is
0.9030. However, the bel is a fairly large
unit, so the decibel, which is a tenth of a
bel and usually referred to by the ab-
breviation db, is used instead. This
modifies the formula slightly, making it
db — 10 log P1/P2. Using this formula
in the previous example would give an
answer of 9.030 db, just ten times as
great. Whether the answer represents a
db loss (—db) or a db gain depends on
the circuit you are working with. We'll
have more about this later.

Though the db is a ratio of two
powers, it also can be used to express
absolute power, provided we have a ref-
erence or zero-db level. (Take a look at
microphone specs in an electronics cata-
log and you’ll see the output stated as
just —55db, —48db, etc.) In the early
days of radio, many different reference
levels were established, and there were
almost as many different meters used to
indicate these levels. By 1939 audio en-
gineers had decided to do something
about the lack of standardization. They
came up with what is called the VU
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(volume unit) meter and a standard
reference level of 1 milliwatt (.001
watts) in a 600-ohm circuit.

This standard reference is referred to
as 0dbm, which is another way of saying
0db is synonymous with 1 milliwatt of
power output. A statement that power
output is 10dbm is talking about a power
10db more than 1 milliwatt. The VU
meter is calibrated so when connected
to a 600-ohm circuit and when measur-
ing sine-wave power, 0 VU corresponds
to 0dbm and 3 VU corresponds to 3dbm.
(The mike referred to with a —55db
output, you see, gives you a fairly weak
signal.) We'll show later how greatly
a 1 or 2db difference in mike output can
affect amplifier power output.

The db is also used to deal with the
output power of transmitters, receivers
and antennas, since this power is ulti-
mately delivered to a speaker.

Using a db Table. You can solve most
db problems without bothering with
logs if you use the table shown with this

article. Let’s work a problem to see how
it’s done. One day you decide your 10-
watt hi-fi amplifier can be souped up a
little. You change a few tubes, alter the
circuit slightly and, with the same input
as before, the amplifier now delivers 20
watts. The ratio of the power change
(P1/P2) is 20/10 or 2. Look down the
column in the table headed Power Ratio
until you reach 199 (this is close
enough to 2 for our purposes). In the
left column you see 3db. Therefore, the
increase in output power from 10 to 20
watts amounts to a 4+3db improvement.
If you had started with a 20-watt ampli-
fier and reduced the output to 10 watts,
the power ratio would still be 2, but now
the 3db change represents a loss. It
would be expressed as —3db.

Let’s try a more difficult problem. As-
sume you are using a public address
amplifier that is capable of delivering
25 watts of power. Your microphone,
which has a —57db output level refer-
enced to 1 mw, drives the amplifier to

10X 2
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only 10 watts output when the gain con-
trol is set to maximum. You decide to
purchase a new microphone. What
should its output be to get the amplifier
to deliver a full 25 watts? First, we find
the ratio of the power we want to the
power we were getting, which is 25
watts/10 watts, or 2.5. From the table
we find that a power ratio of 2.5 equals
4db. Therefore, we need a microphone
with an output 4db greater than —57db.
The final answer, of course, is a micro-
phone with an output of —53db (sub-
tracting +4db from —57db). Such a
mike, the formula tells us, will drive the
amplifier to 25 watts.

At this point you may wonder about
intermediate values above 10db. In the
table the values after 10db are 20, 30, 40,
50, etc. How do you determine the
power ratio of 16db? It’s simple. Split
16db into 10db and 6db, find the corre-
sponding power ratios, and then multi-
ply them. Ten db represents a power
ratio of 10 and 6db represents a power
ratio of 3.98; their product is 39.80. To
see how we would handle such a prob-
lem, refer to Fig. 3. This shows one am-
plifier with a power gain of 4 (4X in the
figure) driving another with a power
gain of 10 (10X in the figure).

The rule is that power gains (and
voltage gains when the input and output
impedances are equal) are multiplied.
Therefore, the total power gain of the
two amplifiers is 410, or 40. If you feed
1 watt to the first amplifier, the output
of the second amplifier will be 40 watts.

Now, let’s determine the db gain of
both amplifiers. But first, another im-
portant rule is that logarithms are
added, not multiplied. A power gain of
4 equals a power ratio of 4 which, from
the table, equals 6db. A power gain of
10 equals a power ratio of 10, which
equals 10db. By adding the logs, the
total db gain is 6db + 10db, or 16db.
To do it another way, try splitting 16db
into 8db and 8db. The power ratio cor-
responding to -8db is 6.31. So 6.31x6.31
— 40.

To work the other way, that is, to go
from power ratio (gain) to db, divide
the ratio into convenient units. A power
gain of 40 equals 8X5: Under the col-
umn headed Power Ratio in the table,

July, 1963

note that a power ratic of 7.94 (suffi-
ciently close to.8) equals 9db. A ratio of
5.01 (close to 5) equals 7db. Adding 7db

and 9db we get 16db.
The voltage ratio. Instead of power,
[Continued on page 104]
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FOR summer beach parties, large open-air gath-

THE therings or outdoor swing fests you need a lot
of sound, more than can be supplied by the average
portable radio. EI’s Super-Portable is designed to
furnish the kind of big sound you need, having im-
mensely more punch than factory-made models.
And the sound is of excellent quality. Yet the
Super-Portable can be built for about $30.

Construction is simplified because the radio is
designed around preassembled AM tuner and
amplifier units. You have only to make a few mod-
ifications to the amplifier (to improve its perform-
ance) and a half-dozen or so interconnections. The
biggest job is the cabinet. But one evening in the
shop with a hammer, saw and soldering iron and
the entire job should be completed.

Cabinet Construction. The cabinet may be made
of half-inch plywood or pressed board. Cut to the
dimensions in the cabinet detail drawing. Using
1%-inch brads and wood glue, put together the sides,
top, bottom, front panel and the internal partition.

By Harry Kolbe
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The front panel is recessed 1% inches
and the internal partition is mounted
35 inches from the side.

In the speaker compartment, mount
two 12%-inch strips and one 12-inch
strip of half-inch stock. These go 3g-inch
from the back of the cabinet and are
used to support the rear cover.

Cut out a Tx7-inch diamond on the
front panel, then drill the specified num-
ber of Y4-inch speaker-port holes. Drill
and countersink two 3g-inch holes for
the tuning capacitor shaft and the vol-
ume control. Paint or stain the cabinet
to suit.

After the paint has dried, stretch and
tack a piece of grille cloth over the
speaker opening. Line the inside of the
speaker compartment and the back
cover with one-inch fiberglass. Tack
four strips of Y%-inch wide weather

Cabinet construction details.
Overall size may be changed:
however, the speaker compart-
ment must be built as shown.

5/16" DIA. HOLE FOR
TUNER CONTROL .

DIAL
POINTER

- “/16" DIA, HOLE
C’BORED 3/4" DIA.
3/8" DEEP FOR

1\ q VOLUME ON-OFF
3-3/8" |-
2-‘}/)

ALL WOO!
/2" PLYWOOD

July, 1963

ACOUSTIC -
MATERIAL~« |

NAILS'f .7

stripping along the back edge of the par-
tition and rear-panel support strips.
Mount the speaker with wood screws
and remove its magnet cover.
Amplifier Modification. The perform-
ance of the Lafayette PK-544 can be im-
proved by making a few modifications.
Start by removing the emitter-bypass
capacitors shown in the pictorial (C6
and C7 on the schematic that comes
packed with the amplifier) . Clip the top
leads at the surface of the printed-cir-
cuit board and unsolder the others.
Hold the emitter lead (toward the
left side of the board in the amplifier
pictorial) of the first transistor (TR-1 in
the schematic) with a pair of long-nose
pliers. Unsolder and remove the lead
from the underside of the board. Clip
Article continued on next page]
Text continued on page 101

REAR PANEL
(SAME SI1ZE AS
FRONT PANEL)

S

SCREWS?

TO
SPEAKER

(MOUNTED ON 172" X 3/4"
REAR OF WOOD STRIPS
FRONT FOR REAR PANEL

PANEL) SUPPORT
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.02MF CAPACITOR
AND 47K RESISTOR
ADDED

THESE WIRES 30MF, 3V
REMOVED CAPACITOR

THESE WIRES
ADDED

PK-544
AMPLIFIER

Modifications to the PK-.544
SOl A amplifier are shown in colos.
CAPACITOR Don’t use too n}uch h_eat when

REMOVED removing TR-1’s emitter lead

to add 1.000-ohm resistor.

PK-633
AM TUNER

Electronics Illustrated

www americanradiohistorv. com


www.americanradiohistory.com

o

i

What

Means to You

Why isn’t your signal getting out? The answer may be right here.

HEN you start thinking of antenna

systems for a Citizens Band or am-
ateur station something called standing-
wave ratio, or SWR, is likely to come
to mind. A high ratio is bad. A low
one (1:1 is the lowest possible) is good.
But few of us ever try to calculate the
exact effect of SWR on a signal.

Handbooks say the ratio of maximum
to minimum voltage along a transmis-
sion line is called the woltage stand-
ing-wave ratio—shortened simply to
standing-wave ratio. A more graphic
definition might say SWR is an indica-
tion of how much of a transmitter’s
output power will get into the antenna.

For instance, if you have a transmis-
sion line with an SWR of 3 to 1 and your
transmitter is delivering 100 watts of
RF, how much signal is actually getting
up where it counts?

A quick check of our chart shows an
SWR of 3:1 gives you a power transfer
efficiency of 75 per cent. So only 75 of
your 100 watts is being transferred from
transmitter to antenna. The remaining
25 watts is reflected back, dissipated as
heat in the feedline and in the transmit-
ter’s output circuit.

SWR can change the apparent input
impedance of a feedline, making it ap-
pear either higher or lower than the
characteristic value. RG8/U coax, for
instance, has a characteristic impedance
of 52 ohms. Even though your trans-
mitter is designed to work into 52 ochms
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it still may not be able to transfer maxi-
mum RF power into the antenna system
if SWR is excessive.

SWR readings usually are taken at
the transmitter end of the feedline with
special RF voltmeters (SWR meters).
More accurate figures can be obtained
with an SWR bridge circuit, which is
more complicated and more expensive.

Look up your own SWR figure in our
chart and then check the matching per-
centage of power transfer. It just may
tell you why you're not getting out as
well as you'd like.—Bert Mann —§-

STANDING PERCENTAGE
WAVE OF POWER
RATIO TRANSFER
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CB BROADCASTER
Grecxter Duﬂas Citizens CITIZENS BAND CLUB PUBLICATION
Band Club. Dallas. Tex.
/ ELL over 50 Citi-
zens Band clubs
publish some kind of
newsletter, paper or
bulletin on a regular
schedule. It is our be-
lief that a good publica-
tion can be a valuable
asset to a CB organi- CE NEWS and VIEWWVS
zation. To encourage oy 2 -3
high standards we an- 5 R ;

nounced in the Novem-
ber 62 EI that five
awards would be given
to the most outstanding
CB club publications. 4
Here are the winners. =

WHAT’S

HEN it comes to putting out a

special-interest publication, there
are mighty few hard-and-fast rules you
can lay down without expecting argu-
ments from some quarter.

We can think of only about one. And
this comes after a sizable career of writ-
ing, editing, receiving and reading (yep,
reading) papers from clubs, churches,
schools, alumni groups, supermarkets,
the boy-genius editor down the block
and others too numerous to mention.
The rule we state fearlessly is that any

-y

O way fxcisvi
v ant P
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e rones o - 1108

ARE YOU BUGGED WITH CB

2nd PRIZE

CB NEWS & VIEWS
Citizens Radio League,
Northlake, 1L

WITH

publication which carries the kind of
material its readers want is a successful
publication.

So it goes with papers published by
Citizens Band clubs. If they satisfy the
membership, who can argue that they’'re
steaming down the wrong track? How-
ever, among the 50-plus CB club publi-
cations are those which do not please
their readers. In not a few cases the edi-
tor would like to revamp his paper but
is undecided or simply doesn’t know
what to do. The intent of this article is

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

HONORABLE MENTION

THE MODULATOR

THE MODULATOR
Five-Eleven Radio Club.
Pittsburgh. Pa.

MONTGOMERY
FIVE WATTER
Citizen Radio Club.

BAND-SPREAD {1
&=

ra

BAND-SPREAD
Tri-County Citizens Radio
Assoc., Southampton. Pa.

Montgomery. Ala.

On the basis of content, layout and
purpose, we chose the CB Broadcaster,
published by the Greater Dallas Citi-
zens Band Club, 1318 Michigan Ave,,
Dallas 16, Tex., as the most outstanding
publication of its type in the country.
The Broadcaster has a monthly publica-
tion schedule but comes out oftener
when news or events warrant. The
paper takes the unusual approach of
considering each of the club’s 250 mem-
bers as a reporter. It is evident in the
amount and scope of material gathered
in 1962 (the period covered by the
awards) that a large fraction of the
membership takes the responsibility
seriously. The Broadcaster’s eight pages
are newsy, well written and edited care-
fully. The paper does an excellent job
of covering club activities, FCC news,
operating tips, items about other clubs,
personal news items and community

programs where the club is involved.
Overseeing publishing operations is
Dick Johnston, 10W4075, the club’s
president (in 1962).

Second Prize goes to CB News &
Views, published by the Citizens Radio
League, Box 28, Northlake, Ill. It is
edited by Ralph and Gwen Nelson,
18W3943, and goes to 400 readers.

Honorable Mention winners:

The Modulator, Five-Eleven Radio
Club, 868 Glass Run Rd., Pittsburgh 36,
Pa. Edited by Marvin R. Hess, 20W4725.
Circulation of 250.

Montgomery Five Watter, Citizen
Radio Club of Montgomery, Box 3022,
Montgomery, Ala. Edited by Bobby
Hale, KDB3601. Circulation of 150.

Band-Spread, Tri-County Citizens
Radio Assoc., Box 53, Southampton, Pa.
Edited by Joe Miller, 3Q1478. Circula-
tion of 200.

THE CB CLUB PAPERS?

to give him some ideas.

We receive and read every copy of
more than half the CB papers published
in the United States. The most startling
single deficiency we find in this group is
the failure to list the address or phone
number of the paper, the editor or even
the club. We grant that most readers
would know all these. But a copy might
—and should—go occasionally to CBers
outside the club. This is one way of re-
cruiting new members. But if an outside
CBer does receive a paper, gets inter-
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ested in joining and then can’t find a
way of contacting the club, he loses his
interest mighty fast. Ideally, every issue
of a paper should carry the publishing
address, the club’s address and the
name, address, call and telephone num-
ber of at least the editor and club presi-
dent.

Any publication reflects on the club
that puts it out, giving readers an insight
into the kind of people who belong.
While the writing and editing, being

[Continued on next page]

63

www . americanradiohistorv com


www.americanradiohistory.com

WHAT’S WRONG
WITH THE
CB CLUB PAPERS?

done by non-professionals, understand-
ably might not match that in large na-
tional publications, there is no excuse
for misspelled words so long as the club
can afford a dictionary. Misspelled
words tell you that somebody along the
line didn’t care enough to open the dic-
tionary.

Most CB publications do well in cov-
ering club activities, such as upcoming
meetings, speakers and special projects.
To our way of thinking, however, that is
only part of a paper’s area of responsi-
bility. The reporting and interpretation
of new or revised FCC rules should be
a regular feature. Passing on FCC news
is one way of making members cogni-
zant of their own operating procedures
which might get them in trouble. In
theory, every CBer has a copy of Part 19
and receives the amendments as they
come out. In practice, it doesn’t work
quite that way. A great many licensees
have never had a set of the rules and
others have trouble understanding what
is being said. The answer is a column of
FCC news and interpretation.

Recipes may be good for attracting
the interest of CB wives (who may be
licensees themselves). But recipes ap-
peal to women as wives and cooks. This
kind of appeal should be left to the
women’s magazines. If you can’t hold
your feminine readers on the basis of
CB material, forget them.

Small personal items about club
members, we think, perk up any CB
paper. Among other things, they bring
in the names of many licensees, and
most of us are interested in what fellow
club members are doing (births, promo-
tions, deaths, etc.). Nearly every publi-
cation now carries items of this type.
Unfortunately, a few find it necessary to
fall back on those little innuendo bits
that most of us haven’t seen since high
school. “Who was the blonde that
2WXXXX went driving with Satur-
day night?” they whisper. Or, “Can
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12QXXXX really be serious this time?
How about it, A1?” Editors who special-
ize in parachute jumps without a para-
chute should feel free to indulge. Others
ought to have better sense.

An extremely useful department is
one devoted to operating tips. The tips,
in essence, tell CBers how to carry on
communications more efficiently, and
efficient use of the band is highly desir-
able in any area.

Small construction projects, bits of
theory and other technical or semi-tech-
nical pieces can be both interesting and
educational. But only if there is some-
one on the staff who is capable of doing
that kind of writing. Nothing falls quite
as flat as an article written by an author
who doesn’t know what he’s talking
about.

Also to be avoided are articles about
some CBer’s illegal activities (such as
working skip). These pieces encourage
others to try the same thing and at times
even tell how it’s done.

On the other hand, an item that tells
why some club member got an FCC
citation can be both interesting and
instructive to others. Just don’t em-
barrass the victim.

Our only complaint about stories and
announcements concerning Civil De-
fense programs, monitoring schedules
and so on is that not enough papers run
them. The same is true for profiles on
members, equipment swap columns and
brief paragraphs about new CB gear on
the market.

Last in our discourse comes the need
to recognize limitations. Too many CB
publications, perhaps given confidence
by enthusiastic club members, seem-
ingly want to rival the slick weeklies by
running fancy art and complex layout
schemes. Only trouble is that the neo-
phyte artists available usually can’t pro-
duce that kind of art and, if they could,
the printing process and paper stock
wouldn’t permit reproduction—espe-
cially where the “press” is a mimeo-
graph machine. No one could criticize
ambition but, at the same time, you have
to realize when something is impossible.
We maintain that the simple and
straightforward layout is best for a club
publication. -§-

Electronics Illustrated
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PIGEON-POWERED RADIO

HAT makes a homing pigeon home? Office of Naval Research

scientists believe if they can find out what physiologic devices
pigeons use to get back to their lofts, the information might lead to new
navigation techniques. So, near Philadelphia an ONR team set up two
radio tracking stations along a 20-mile path about to be used by a homing
pigeon. Then they saddled a bird with a little transmitter powered by
four mercury cells. A 40-inch wire, representing a mecdified half-wave
dipole antenna, was connected, its leading end stiffened so as not to
interfere with the bird’s wings. The pigeon’s owner, Morris Cohen (right
in the photo above), threw the bird into the air. All the way to the loft
the transmitter’s 1-milliwatt beeps were tracked. The ONR team knew
the exact route the pigeon took. Now, with recorded data and pigeon
in hand, they’re trying to figure out why. &

Navy’'s chief pigeon-tracker. Two tracking stations along The l-oumce crystal-controlled
Dr. Sidney Galler. tunes the the pigeon flight path have transmitter mounts on back
140-mc receiver at one of two 8-element VHF beam antennas of 12-0z. pigeon; antenna
tracking stations in field. mounted on low wooden towers. trails~ beaind bird in flight.
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OGHOUSE . . .
Here are two
more candidates for
my private-stock un-
popularity list that I
started last issue.
First is the phone op-
erator who just can’t
sign off; he sends a
final-final after he’s
already given his
final. Second is the
CW operator who
uses a souped-up
electronic keyer for his own transmis-
sions and then pleads QRS when the
other guy comes back at him with the
same hopped-up speed.

BY ROBERT
HERTZBERG
W20JJ

Voice With a Smile . . . Pretty K2BPT
has only to whisper a few cool CQ’s into
the mike on her Poly-Comm 6 mobile to
draw all kinds of replies. The pile-up is

likely to have a distinct wolfish tone,
too. All this amuses cool-voiced Shirley
no end, as is plainly evident in our pic-
ture of her on the air in her car. KZBPT
is Mrs. W. Vernon Hargreaves (an
XYL,; whatta blow!), wife of the chief
engineer of Polytronics Labs. That neat
under-dash transceiver shows where
her loyalties lie.

The Lingo . . . Not a few brass-
pounders look down their keys on phone
operation and consider it a sissy method
of communication. And they are par-
ticularly irritated by the widespread
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voice use of the international Q-signals.
These signals, of course, were devised
originally to facilitate CW exchanges
between operators of different nation-
alities, as well as being a kind of CW
shorthand. But I can see nothing wrong
with using Q-signals on phone, the
brass-pounders notwithstanding. Every
hobby develops its own lingo, which
gives it an individual flavor and identi-
fication. Ham lingo is part of the ham
hobby and you're getting that unique
flavor of the hobby when you hear QRM
used to mean interference, QTH for lo-
cation, QSB for fading, and so on.

Straight Dope A good buy
amongst the new technical literature is
the RCA Transmitting-Tube Manual.
Containing 320 pages and costing just a
buck, the book is full of valuable oper-
ating information and has two dozen
circuits. The section on SSB alone is
worth the price. It’s available from RCA
distributors or by mail from Commer-
cial Engineering, RCA Electron Tube
Division, Harrison, N. J.

DX Europe . . . The Ham Shack will
be carrying a European dateline in the
next issue if everything goes well. The
proprietor has the bags packed and
we're shoving off for a tour of England
and the Continent that may turn up
some interesting paragraphs (we hope).
We'll be dropping in on a good many
hams over there, seeing the faces that go
with long-familiar calls.

Sez Who? . . . The other day I put
three operators in front of a receiver
and asked them to rate a signal—the
same one—with their mental S-meters.
Each one gave me a different reading.
Which goes to show once more the in-
significance of most reports. Strength
alone means little if interference makes
the transmission unintelligible. The
kind of report I like to get (and give)
goes like this: “You’re coming in okay
and I can understand everything you
say.” This merely means that you're
carrying on successful communication
with the other station—at least on your
end—and communication is the purpose
of ham radio, isn’t it? §-

Electronics Illustrated
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Home base for America’s electronic counterspies is the new State Department Building in Washington.

Want to Be 2 COUNTERCPY?

Electronic specialists are needed to foil the Communist spies.

By S. David Pursglove

HE world’s first counterspy got his

job on the day one prehistoric tribe
learned that a neighboring band had
sent someone over to spy on them. The
man who went out with a stone club to
take care of the chap was the first coun-
terspy.

Methods have been updated but rival
tribes are still at it. Most active in the
trade at present, naturally, are the
Western nations on one side and the
Communists on the other. The modern
spy, whether ours or theirs, is likely to
rely heavily on electronic eavesdrop-
ping equipment. The counterspy, having
abandoned clubs, also uses electronic
gear—not to erase the spy, necessarily,
but to detect his bugs so they can be
put out of commission.

An aura of mystery surrounds spying
and counterspying but there is nothing
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mysterious about the fact that our gov-
ernment employs a large force of
counterspies. Furthermore, it is inter-
ested in hiring more men who are
uniquely qualified for the electronic end
of counterspying (that’s a term you
won’t find used in official government
circles but it’s the best one to describe
the job).

America’s counterspy activities are
centered in the Technical Services Di-
vision, Office of Security, Department
of State. The employees fall into two
classifications: electronic technicians
and experienced professionals. For the
professional, requirements are age 26 or
older, a master’s degree in EE or physics
and experience specifically in electronic
countermeasures. He must have been a
U.S. citizen seven years, have no close
relatives living abroad and must be will-
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Top boss for all counterspy activities is the Secretary of
State, Dean Rusk. Secretary is shown at work at his desk.

ing to accept assignment anywhere.

Technicians need outstanding qualifi-
cations also. They must be able to dem-
onstrate technical competence and then
leave the interviewer with‘the feeling
that they are mature and have the
ability to pick up the special orientation
of the counterspy.

The pay of a counterspy is likely to be
about what a person of his qualifications
would get in private industry.

There’s no question about the coun-
terspy’s work being interesting and non-
routine. The normally conservative top
security officers at State describe the
jobs as “unique and exciting assign-
ments.”

The State Department weeds out the
escapists and romanticists in short
order. Yet it seeks men with active
imaginations who may be able to figure
out what the adversary is going to do
before he does it. The Security Office
does not want equipment-oriented tech-
nicians. It wants “threat-oriented”
sleuths who know and can use the
equipment.

The electronic counterspy often
works with measurements (magnetic

- field strength, for instance) which are
inexact or downright misleading. His
job is to weed out what is unimportant
and act on the data he has left. And he
must do his job alone. Exactly what he
does do and the circumstances can vary
widely with geography and time.

When Foy D. Kohler, U.S. Ambassa-
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In sensitive post. security-wise, is Foy
Kohler, our Ambassador to Moscow.

dor to Russia, wants to discuss some-
thing with one of his officers the two
men go upstairs in the embassy building
to a locked room guarded by an armed
Marine. Inside, the diplomats can talk
in normal tones without fear of Russian
eavesdropping because the room has
been made safe by ‘“sweepers.” These
are electronics experts who have the
special job of ferreting out and destroy-
ing or disabling eavesdropping equip-
ment. After they sweep a room the
chances of there being a hidden bug are
virtually nil.

The Communists use highly sophisti-
cated equipment and techniques in
trying to pry out our state secrets
(see HOW RUSSIAN SPY RADIOS
WORK, Jan. 62 EI). Since 1950 we've
found more than 130 bugs planted in
U.S. embassies. In most cases, the find-
ing was done by our electronics ex-
perts . . . the counterspies. Sweepers
have found wired and wireless micro-
phones, steam radiator bugs, carrier-
current setups, tampered telephones
and many other spy tools.

The most widely used eavesdropper
is the microphone, either a wired job or
a wireless model that feeds a radio
transmitter. This kind of equipment
once was easy to find because of asso-
ciated vacuum tubes. Supplying the
tubes with a sizable amount of power
restricted such plants to certain areas
and our sweepers knew where to look.
Transistorized bugs with long-life

Electronics Illustrated
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power supplies have complicated the
sweeping job immensely.

Dynamic mikes are relatively easy to
spot with a magnetometer because of
their magnetic fields. Unfortunately,
many eavesdropping microphones are of
the crystal type, which do not have a
magnetic field and must be located by
other methods. The famous re-radiating
kug found in the Great Seal at our Mos-
cow embassy was simply a little metal
chamber that received an external sig-
nal, modulated it and bounced it back.
About the only electronic equipment
that could have found it was a sensitive
metal detector.

Certain countermeasures are stand-
ard practice to our specialists in sci-
entific eavesdropping. Dealing with a
highly directional shotgun mike, which
can pick up conversations from many
yvards away, is relatively easy. X rays
sometimes can spot bugs in a wall. By
monitoring a large segment of the radio
spectrum you can pick up signals from
wireless eavesdroppers (“You just lis-
ten for the ambassador’s voice,” says
one counterspy).

There is a well-known device that
bathes a telephone handset with random
noise, in case it is altered to pick up con-
versations in the room. And turning on
a radio that is tuned between stations
makes a sound mask for voices. In the
case of apartments, it is obvious that the
flat next door may have listening de-
vices plastered to the wall. The counter-

U. S. Embassy in Moscow is scene of never-ending
struggle between their spies, our counterspies.
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The first security job after completing our new War-
saw Embassy was hunt for eavesdropping bugs.

spy operation here is simple. You use
your head and your special equipment
to detect bugs and then you nullify or
jam them.

The difficulty lies in the fact that as
fast as we get proficient at finding cer-
tain kinds of bugg, their spies turn up
with something altogether new. Then
we need new techniques, new equip-
ment and new men with new ideas.

One of the problems in foreign em-
bassies is that the buildings are put up
by local workers who, if they happen to
be intelligence agents for their govern-
ment, have months and years in which
to sprinkle the structure with bugs. The
first Americans in the new embassy are
the electronic sweepers, who in a rela-
tively short time must find and knock
out the spying equipment left by depart-
ing workmen.

When the building happens to be in
an unfriendly country which is espe-
cially active in the spy trade, the elec-
tronic sweeping can be quite a job. By
no means all eavesdropping bugs turn
up in Moscow, Warsaw, Budapest and
other Iron Curtain countries. Some-
times our buildings in neutral or allied
lands are rigged, too, if the local Com-
munists are plying their spy sideline
with fervor.

If you're interested in that kind of
work and believe you have the qualifi-
cations, contact the Office of Security,
Department of State, Washington 25,
D. C. And be prepared for some pretty
exciting and far-ranging assignments.q&
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ENTION installing a tachometer in
your car and your friends are apt
to think you are about to go in for hot-
rodding. Though a tach is useful in
rodding, that’s not its only value. The
instrument can mean a substantial in-
crease in operating economy even for
the common family heap.

A tachometer, which is standard
equipment in racing cars and many
sports jobs, gives you an accurate and
constant indication of engine speed in
rpm. This tells you how hard your mill
actually is working. A speedometer is
handy for getting along with the law but
it shows only over-the-ground speed,
telling next to nothing about how well
or poorly the engine is faring.

Since fuel consumption is greatest at
low and high engine speeds you can, by
watching your tach, keep your rig in its
most efficient rpm range. Engine wear
is excessive at high crankshaft speeds,
and all engines have a maximum rpm
figure you must not exceed. A red line
on your tach can mark off this limit. The
dangerous factor in excessive engine
rpm is that you don’t have to be going
110 mph to get into trouble. You can do
it easily in first or second gear, when
your engine is turning over fast and
your wheels turn slowly. A speedometer
never tips you off. A tach will.

When it comes to fast pickup for pass-
ing or a quick start you find that an en-
gine develops maximum torque over a
rather narrow rpm range. Only a tach
can tell you whether you’re in that
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" TACHOMETER

range and operating most efficiently.

In the past tachometers were rela-
tively expensive and bulky mechanical
devices requiring a mechanical connec-
tion to the engine. But the new elec-
tronic models are small, less expensive
and easy to install. In effect, they’re sim-
ply counters which indicate rpm by
keeping track of the shots of juice in the
ignition system.

Allied Radio offers a tachometer in
kit form in its $21.95 Knight-Kit model,
available for cars with a negative
ground (83 Y 944) or positive ground
(83 Y 980). The instrument requires at
least 9 volts for operation and can be
used with either 6- or 12-volt ignition
systems. With 12-volt systems a resistor

All parts of the tachometer. Assembly. calibra-
tlon and installation are about a three-hour job,

Electronmics Illustrated
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in the tach’s circuit cuts the voltage to
the required level. With 6-volt systems
it operates off a separate 9-volt battery.
The tach is usable on two-cycle engines
having anywhere from one to eight cyl-
inders and with four-cycle mills running
to 16 cylinders. It obviously will give
readings on inboard or outboard boat
engines and other power plants, as well
as on car engines.

Construction is simple and takes
zbout two and a half hours. The steps
consist of mounting 23 parts on a pheno-
lic board.

After you calibrate the tach with 60-
cycle power, you mount the phenolic
board on the back of the meter and in-
sert the board and meter in the case.

Completely wired parts board to be mounted on the
back of the meter. 'At right is the panel light.
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The instruction manual is well illus-
trated, easy to follow and includes a
complete section on installation. Two in-
stallations are suggested. For dash
mounting you drill four small holes for
sheet-metal screws. If you feel uneasy
about drilling holes in a new car, a
clamp is supplied for mounting on the
steering column.

How it works: the tach, as mentioned
earlier, is really a pulse-counter. Every
time your points open, a high-voltage
pulse is supplied to a spark plug, which
ignites the fuel in its cylinder cavity. A
pulse of a lower voltage is produced in
the battery line as a result of the inter-
ruption of current to the ignition coil.

[Continued on page 103]

Engine hp/torque vs. rpm. Keep constant low
speed for economy. high speed for acceleration.
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WHEN you show your color slides
from this summer’s vacation you’re
naturally going to have a comment or
two to make about each one. It'’s easy
and you’re enthusiastic at first but then
boredom sets in with repeats and your
tales lose some zing. Slide shows for
friends, neighbors and relatives—al-
ways a risky business—can become
downright dangerous. They might even
insist that you look at their slides!
Our Automatic Slide Programmer
now races to your rescue. The setup
consists of an automatic slide projector

Auz:um

Siide Programmer

v #

[ .

Author's model used in comjunction with Kodak
Supermatic Model 500 automatic slide projector.
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and a stereo tape recorder. Your origi-
nal, scintillating comments (perhaps
accompanied by background music)
play from one channel while your audi-
ence watches each slide. The slides are
changed automatically, and in synchro-
nization with your narration, by 60-
cycle tone signals recorded on the sec-
ond track.

The sync pulses are not heard by your
viewers because they do not get into the
audio circuit.

All the recording—narration and tone
pulses—can be done in one operation
while you look at the slides yourself.
There’s no need to record comments
and then go back and try to put in the
sync pulses with split-second timing.

Though designed for complete stereo
recorders (that is, recorders with two
speaker outputs), the Programmer also
can be used with recorders that have a
speaker output for one channel and only
a preamp output for the other. With
this type recorder you use the speaker
track for the sync and feed the narra-
tion track through your hi-fi system.

Construction. The Programmer can
be built in a 3x4x5-inch Minibox. Start
by mounting pulse-generating compo-
nents T1, R1, R2 and J1 on one end
panel and mount projector-actuating
components T2, C1, SR1, SR2, and J2
on the other end panel. Mount sync-

Electronics Illustrated
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pulse switch S2 and relay RY1 on the
front panel.

Space was limited in the author’s
model so a miniature pot was used for
R2. Since little current is drawn from
transformer T1, it may be the smallest,
least expensive type available. How-
ever, T2 must be the exact type speci-
fied. S2 is a DPST, spring-return toggle”

switch. If you prefer, you can use a
push-button type.

Before the Programmer can be put
into operation, the projector or its con-
trol cord must be modified. If there is
a control cord, replace its push button
with an Amphenol type 80-MC2F1 fe-
male cable connector to mate with PL1
on the Programmer. I you expect to

T
=

PLA

PARTS LIST

#1—100,000-0hm, Y3-watt resistor

R2—5,000-ohm potentiometer

C1—25 mi, 50 V electrolytic capacitor

SRI,SR2—Silicon rectifier, 100 ma, 100 PIV

Ti—Filament transformer: 117 ¥V primary, 83 V
secondary (Lafayette TR-11 or equiv.)

T2—Universal output transformer (Lafayette TR-12)

RYI—SPDT relay, 2,500-ohm coil (Potter and
Brumfield GB-5D or equiv.) :

Ji,J2—Phono jack

PLI—Two-prong, male chassis connector
{Amphenol 80-PC2M or equiv.)

SI—SPST toggle or slide switch

$2—DPST momentary-contact switch

\/ \ : _—-
‘ | /i! .
P 1 N

§e z“?ﬂ - =

©

When 82 is closed. ome set of its contacts applies
AC to ] to be recorded. S2's ather set of contacts
closes the circuit to PL1 which changes the slide.

The arrangement of parts & not critical and
may be modified to suit the cabinet you use.

July, 1963
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use the projector without the Program-
mer, make up an adaptor cable with the
push button on one end and an Am-
phenol type 80-MC2M1 male cable con-
nector on the other.

If there is a push-button switch on
the projector and no control cord, con-
nect the Programmer’s control cable
across the switch’s contacts.

Operation. Connect the Programmer
output at J1 to the tape recorder mike
input. Set the recorder gain control to
its normal position and turn on the Pro-
grammer. Close S2 and adjust R2 so
the recorder’s level indicator shows
normal recording level. Start the re-
corder and hold S2 closed 15 seconds.
Now connect the projector to PL1 and
you're ready to put the show together.
Start the recorder and project a slide.
After you record your comments, close
S2 for a half second or less to change
the slide. If you want to start the slides
before the narration, close S2 before
you start talking. Each time S2 is closed
the slide changes and a sync pulse is re-
corded. The slides change automatically
when the tape is played back, exactly
as they did when you made the record-
ing.

When setting up for a show, connect
the recorder’s speaker output from the
sync track to J2. Turn the recorder on.
The 15 seconds of sync recorded at the
beginning of the tape is used to adjust
the recorder output level to the Pro-
grammer. Slowly advance the sync-
track, playback-level control on the
recorder until you hear RY1 click. Ad-
vance the control another Y% turn. Let
the tape run until you hear RY1 drop
out. Stop the tape, connect the projec-

74

tor and you’re ready to go.
Mono/Stereo Tape Recorders. The
Programmer can be used with stereo-
playback/mono-record type recorders.
The only difference in operation is that
the sync pulses are recorded before or
after the narration. As an example,
with the recorder on, read the narration
for each slide quietly to yourself (not
recording it). When you finish with
each slide close S2 to record pulse.
Later on, you use this track to operate
the projector while you record the same
timed narration on the other track.

TAPE RECORDER

MIKE SPEAKER
O——{ cHannEL 1 }—

MIKE SPEAKER

EL 2.
iNPUT CHANNEL 2 ouTPUT
PROGRAMMER
g2
Nl PuLsE PROJECTOR

GENE RATOR SWITCHING

= -

Block diagram shows connections of Programmer
to the stereo tape recorder and slide projector.

How it Works. When S2 is closed, a
pulse of 60-cycle AC from T1 is fed via
J1 to the recorder and recorded on the
sync track. When the tape is played
back, the pulse output is fed to T2,
which is connected in reverse to step up
the voltage. The high-voltage AC from
T2’s secondary is rectified by SR1 and
SR2. RYI1 closes and changes slides.ﬁv

Side views of Programmer.
Speaker jack is fed the
pulse output from stereo
tape recorder. Knob on
level control can be re-
moved and shaft taped
after you have estab-
lished its correct setting.

Electronics Illustrated
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Dressed-up project has been lettered with
decals cut from sheets shown at bottom of
page. Decals come in collections of most
common words ond symbols for a particular
area such as audio, amateur, test equipment.

Give hour

Lome - Lrews

That ="

Now your projects can have the polished appearance of commercially

manufactured equipment. By taking our short course in customizing,

you’ll find that it’s easy, inexpensive and doesn’t take much time.

By Russ Cogan

Spray paints are good for finishing unpainted
aluminum and bakelite cabinets. First drill
holes for shaits, pilot light. etc., then scrub
and rinse thoroughly. Get surface absolutely
dry. Next, build up paint with two or three
coats rather than one heavy coat. The thinner
the layers. the better will be the appearance.

Supplies are available from these sources:

Spray paint—Ari-supply dealer or paint store

Hammertone spray paint—Allied, Newark, or
Lafayette Radio Corp. or G-C Electronics
Co., 400 S. Wyman, Rockford, llinois

Decals—Under the G-C and Walsco labels from
radio-parts distributors. ‘

Planotype—The Planoscope Corp., 551 Fifth
Avenue, New York 17, N.Y.

Transfer type—Letraset and Cello-Tak. From
radio-parts distributors, art-supply deaters,
or Arthur Brown Co., 2 West 46th Street,
New York, N.Y.

Lettering can be added in several ways. depend-
ing on the desired size. color and resistance to
abrasion. Decals are available in black, white
and gold and in several sizes (Y inch up). This
is perfect for small cabinets. To provide protection
from handling, give lettering a coat of Krylon
spray or clear nail polish and let dry completely.

Cut the desired word or letters from the decal
sheet and soak in warm water for about 30
seconds. Using tweezers, transfer the decal to
the cabinet from the backing paper. You'll !
find this safer than holding the decal alone.
Blot the excess water. Allow the decals to
dry 24 hours or theyll rub off when handled.

July, 1963
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Planotype adhesive plastic letters are available
in many colors and sizes. They are abrasion-re-
sistant and recommended for front-panel use.
Using a sharp-pointed instrument, lift the letters
off the aluminum backing sheet and arrange
them in word groups on the layout sheet. Com-
plete word groups are lifted with transfer sheet.

After the transfer sheet is exactly in place
on the cabinet, simply rub the sheet with
your fingertips to get the letters to adhere.
As with decals, the best way to protect the
lettering is to give it a light coat of Krylon
spray or clear nail polish. A light coat of
clear lacquer, however, will work just as well,

ii
.J.
]
j
|

i

N
@ - @

The completed project—commercial quality with
the letter size proportional to the size of the
instrument cabinet. Transfer type is available
in many sizes and colors. It Is applied by rub-
bing the acetate base on which it is mounted
{below). While easy to apply. it rubs off and
should be restricted to protected surfaces onmly.

Transier type (right) is handy for recalibrating
meter scales. Many high-quality surplus melers
with common ranges (1 ma. 100 microamperes)
are available for less than $3 on the surplus
market. Remove the old scale and give it a
few coats of white enamel paint until old
markings can’t be seen, and then apply type.

After you've sprayed a few coats of white enamel
on the old meter face, apply a light amount of
pressure to the letters with a stick to transfer
them. Presto, a new meter. Dressing up your
projects doesn’t take as much talent as you’d
think. When planning your next project, don’t
forget that its locks really can count a lot. too.

Electronics Illustrated
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WO scientists in General

Electric’s Research Lab
didn’t mean to create a thing of
beauty with their beaker-full of
chemicals. But, with assists
from Mother Nature and a pho-
tographer who happened to be
handy, they unwittingly got
cast as electronic-age Rem-
brandts. The two, Drs.
Stephen Hamilton and Harry S.
Blanchard, were warking with
a beaker containing a crystal-
line substance suspended in hot
paraffin. Or, to put it their way,
a supersaturated hexane solu-
tion of 4-iodo-2, 6-dimethylphe-
nol. When the mixture began
to cool, crystals formed in the
paraffin and the beaker took on
the appearance shown below.
The large photograph is a close-
up of the crystal networks.
Crystals used in electronic cir-
cuits would have some resem-
blance to 4-iodo-2, etc. &
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! Are Radio Waves a

Tom

Jaski

Pioneer studies

have turned up some
strange effects caused

by the RF type radiation.

RADIATION presents two faces to the

world. It’s a friend. It’s a foe. It kills. It cures.

Radiation is a scare word to millions whose daily

lives are made easier, more pleasant by it. Among

them are those who owe their very lives to radiation.

Above all, radiation is inescapable. Each one of us is

subjected to it every day of our lives.
In its good guise, we see radiation bringing us television

and radio programs and healing the sick. In its bad guise, we see

1t as a powerful beam from a radar antenna. A man is caught in

the beam accidentally and his body tissues are cooked, literally. He

dies. To him, invisible electromagnetic radiation becomes a death ray.
When men start journeying through outer space we will live in fear of
what intense radiation may do to them. And for decades we’ve known the
fate of early-day X-ray workers who received overdoses of radiation.

There are different types of radiation, but electromagnetic radiation—
which concerns us here—varies in only two principal qualities. These are wave-
length and power. Electromagnetic radiation of longer wavelength (lower fre-

quency) normally is known as radio waves. Of shorter wavelength are the

microwaves, X rays and gamma rays. But they all have one thing in common
—they’re electromagnetic radiation.

The power/wavelength consideration leads to a question that has been
asked for decades but never answered with finality. If an 6verdose of radia-
tion at X-ray or microwave (radar) wavelength can injure or kill, do we
face a similar threat from radiation of longer wavelength, such as that

from broadcast-band radio stations or television transmitters? If such ra-

diation can be injurious, the danger is nearly universal, for all of us are

bathed in radiation from scores of radio and television stations that spew
out millions of kilowatt-hours of RF energy every day.

A further consideration in this puzzler is the cumulative nature of ra-

diation effects on the human body. Some effects are cumulative; others

are not. In the case of cumulative effects, if a man is exposed to 5 roent-

gens of radiation on five successive days, the total effect would equal

that of one 25-roentgen dose. Except in the near vicinity of extremely

powerful transmitters, radiation fields are not strong enough to cause

immediate injury. Radiation from a radio or TV station at a distance

assuredly would be weak and would have small effect on the body.

But what of those effects that are cumulative? What happens after

years or decades of exposure?

The question usually isregarded as academic. No broadcast-sta-

tion engineers have been reported killed or injured by radio waves

from their equipment. The radiation they are subjected to is not
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pawerful enough to cause thermal
(heating) damage, as does a radar beam.
But what about other effects? And are
there other effects? The answer is prob-
akly, but we do not yet know whether
such athermal (not caused by heat) ef-
fects are good or bad. Most likely they
are both.

In the literature of the medical
therapy, biological and biophysical sci-
erices we come across instances where
radio waves accomplished something
that could not be done with heat. Such
effects usually are considered indirect
results of radio waves, which have a
tendency to heat tissue. But we can cite
a long list of instances where the effects
are undeniably athermal. )

One of the most recent instances of
athermal effect was reported by a Soviet
scientist with the unlikely name of Gor-
don. He found that irradiation with low-
level RF' (too low to cause heating)
slowed the reflexes of experimental
animals. Examination of the nerve tis-
sue of these animals showed concentra-
tions of a substance called acetylcholine.
It normally is distributed in the nervous
system and is essential to the function-
ing of the synopses (junctions of nerve
cells) .

A special suit protects man inside from harmful
biological effects of electromagnetic radiation
of high power. like that found at radar sites.

Mice in thin plastic holders are irradiated in
groups with microwaves in longevity experiment
that was conducted at University of California.

DePereira Forjaz demonstrated that
irradiation of chemical substances could
speed up reaction, and Lepeschkin
brought about changes in human blood
serum which could not be traced to
heating. Fleming in 1944 showed that
RF energy of the proper amount and
frequency could speed bacterial growth.
Van Everdingen, a Dutch physician,
found certain alterations of substances
from animal livers could be accom-
plished only with microwaves of a cer-
tain frequency.

Soviet scientists discovered that small
amounts of UHF energy could increase
the eye’s sensitivity to light while re-
ducing its color sensitivity. Van Ever-
dingen proved that certain amounts of
irradiation could slow tumor growth
while other quantities increased the
rate of growth. There is a long list of
instances in biophysics literature show-
ing effects of low-level irradiation
under laboratory conditions.

University laboratories once were oc-
cupied in establishing safe radio-fre-
quency dosages for technicians who
worked with radar. Now they are turn-
ing to more subtle problems of athermal
effects. One such project at the Univer-

[Continued on page 105]
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By John Potter Shields

You'll be able to set your TV height and linearity
controls perfectly with this inexpensive gadget.

BEEN seeing strange people in elongated cars with oval wheels
on your TV screen? Those aren’t outer-space critters. Your
set’s vertical height and linearity controls just need adjustment.
Our simple, pocket-size TV Pattern Generator is perfect for the
shape-up required. Total cost of parts is only about $6.

One of the big advantages of using the patterner is that you
won’t have to guess about the size of people or objects during
rapidly-changing scenes during a TV program. Best of all, you
needn’t wait up till the early hours for a standard test pattem
to come on.

In addition, the patterner produces a tone-modulated RF signal
which is useful in troubleshooting sound circuits in TV sets or
FM tuners.

Using only two transistors, the circuit is powered by a 9-volt
battery. Construction and use are simple and you don’t have to
make a direct connection to the antenna terminals on the TV set.

Construction

The author built his patterner on a piece of per-
forated phenolic board cut to about 3%x1% inches.
You may find construction easier with a larger
board. Brass eyelets were used as tie points. Flea
clips would work as well. Because of the high fre-
quency at which the RF portion of circuit operates,
point-to-point wiring as direct as possible is impor-
tant.

The most critical component is coil L1. It has six
turns of No. 18 solid, tinned, copper wire. The inside
diameter is 3 inch and the length is {5 inch. Snip
the ends short and solder directly to C3’s lugs. C3
is mounted in a Y4-inch hole in the perforated board.

The patterner can be housed in a small plastic
box. But if you choose a metal enclosure, be sure L1
is at least X% inch away from the box.

How to Use It

After you've soldered the last connection, check
for wiring errors and shorts, and then turn on the

Electronics Illustrated
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Resistors: I, watt, 10%

R1—I15,000 ohms

R2—120,000 ohrs

R3—2,700 ohms

R4—150,000 ohms

R5—250,000-ohm, linear-taper potentiometer

Capacitors: Low-voltage disc ceramic unless
otherwise noted

Ci{—.02 mf

C2—10 mmf

C3—15-130 mmf padder

C4—.001 mf

C5—.1 mf

PARTS LiST

C6—.05 mf

C7—100 mmf

@1—HFSOM  transistor {available for 3$2.95 from
i‘einf;onics Co., 265 Canal Street, New York 13,

Q@2—2NI107 transistor

LI—Oscillator coil {See text)

TI—Transistor driver transformer: 10,000-0hm
primary, 2,000-ohm, center-tapped secondary
(Lafayette TR-98 or equiv.)

Bl—9-volt battery

S|—SPST switch on RS

Patterner schematic.
If output doesn’t fall
within channels 2 or

3, spread or com-
press Ll. Q2. the
AF pulse modulator,
is used as modified
blocking oscillator.

R1

_

Keep RF-section wiring around QIl, L1 and C2 short. Bushing on C3 mounts through circuit board.

July, 1963
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power. Tune your TV set to chan-
nel 2 or 3 and bring the patterner
to within a foot or less of the an-
tenna terminals. Adjust C3 until one
or more horizontal bars appear on
the screen. In the author’s model
this point was near maximum ca-
pacitance of C3 (when the screw was
tight) . Adjusting R5 changes the num-
ber of horizontal lines. Use whatever
number you want as long as they clearly
show up differences in bar spacing from
top to bottom.

Now adjust the vertical height and
linearity controls on your TV set until
the spacing between bars on the top and
bottom of the picture is the same and
looks like our photo. Since the vertical
height and linearity controls interact
they must be adjusted together.

If you build the patterner in a metal
box, make final tuning adjustments
after mounting the chassis board in the
case, or you may detune the RF oscilla-
tor.

C3 can be adjusted so one or more
harmonics of the RF output will fall
within the FM band. Set your FM re-
ceiver’s dial at the low end and adjust
C3 until you hear a buzzing.

Author’'s model in plastic box. Metal box will
detune RF oscillator if any side Is too near LI,

82

Pattern of equally spaced bars produced by cor-
rectly adjusted height and linearity controls.

How it Works

The patterner consists of an RF oscil-
lator and an audio-frequency pulse
modulator. The RF oscillator portion
consists of Q1, L1, C1-C4, R1 and R2.
The values of L1 and C1 were chosen so
the output frequency would fall within
TV channels 2 and 3. C2 feeds a small
amount of RF from Q1’s collector to its
emitter to maintain oscillation: Base
bias is supplied to Q1 by the voltage di-
vider consisting of R1 and R2.

Q1 is emitter-modulated by returning
its emitter to ground through the pri-
mary (used as a secondary in this
circuit) of AF pulse-modulator trans-
former T1.

The secondary of T1 (used as a pri-
mary in this circuit), in conjunction
with Q2, C5, C6, C7, R4 and R5, form
the pulse-modulator oscillator. R5, by
changing the base bias applied to Q2,
varies the oscillator frequency and
hence the number of horizontal lines
that appear on the TV screen. If the os-
cillator frequency is 120 cps, two hori-
zontal lines will appear. A frequency of
180 cps will produce three lines and 240
cps will produce four lines. If you want
more lines than can be produced by RS,
reduce the value of C5 to .05 mf.

R3 and C5 sharpen the pulses gener-
ated by Q2 to add definition to the hori-
zontal bars. Though a 2N107 was speci-
fied for Q2, any inexpensive general-
purpose, small-signal audio transistor
will work. -§-
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HI-F1 RECORD G-UIDE
B et g otz comdls

NE of the marvels of our electronic
age is the current interest in old
music, Renaissance and Baroque. A few
years ago even the most erudite musi-
cians were familiar with only a sam-
pling of Renaissance composers and
compositions, and those by reputation
rather than contact with the music.
Today that period is being mined enthu-
siastically for its
rich musical treas-
ures, which are
performed widely
in concerts and re- e
cordings. Prs
~Some of the live-
liest and most
vital instrumental
pieces of that era
appear in Renais-
sance Festival
Music (see cut), a
program of Flem-
ish dances and
Venetian ceremo-
nial compositions
played on the in-
siruments of that
time by the New
York Pro Musica and dlrected by Noah
Greenberg. Cornetts, sackbuts, shawms,
recorders, viols and their fellows com.-
bine in colorful, unusual timbres and
harmonies, vividly recorded.
In Restoration England and a few
years beyond, Henry Purcell wrote

e
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great music for the rulers of the realm.

The finest of the Odes he composed for
the birthday celebrations of Queen
Mary is the 1694 Come Ye Sons of Art.
Countertenor Alfred Deller sings and
leads an ensemble of vocalists and in-
strumentalists in a delightful perform-
ance, engineered with sparkling clarity.

It was in those bygone days that many
of the popular folksongs of today have
their roots. The Greensleeves that Bar-
bara Dane sings so charmingly in her
When I Was a Young Girl album ante-
dates Purcell, and it probably had a

July, 1963
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bawdy origin to boot. It is not a bawdy
song now. Neither are her other num-
bers. But they’re still winners.

Times have changed and words have
changed but the beauty of the olden
songs does not, a truth that Burl Ives
always makes evident in his refreshing
performances. Jimmie Rodgers has also
found gold in the old lode, and he pre-
sents his discoveries
with gratifying unos-
tentation in a record-
ing of one of his
concert appearances.

Although innu-
merable recordings
of Beethoven’s Fifth
Symphony are avail-
able, few are satisfac-
tory. A new one, by
Antal Dorati and the
London Symphony,
definitely is. It is as-
sertive and powerful,
lithe and eloquent,
and well recorded.
Overside, two mag-
nificent Beethoven
Overtures.

Haydn’s Lord Nelson Mass is a virile
expression of faith, worthy of its subject
and its heroic namesake. The rendition
by a brilliant group of soloists, a skilled
chorus and the London Symphony Or-
chestra, with confident leadership by
David Willcocks, is forthright and con-
vincing. The recorded sound is spacious
and full.

As a play, Rosamunde lasted just two
performances and disappeared forever
but the Incidental Music that Franz
Schubert wrote for it has achieved im-
mortality. Spirited and charming, its
magic is effectively projected by Ne-
tania Davrath, the University of Utah
Chorus and the Utah Symphony Or-
chestra with Maurice Abravanel wield-
ing a sympathetic baton.

There is nothing quite so British as a

[Continued on page 106]

sTanes

el

83

www -americanradiohistorv com


www.americanradiohistory.com

By C. M. Stanbury 1i

Whether you read code or not, you can bag those didah stations!

'WO-THIRDS of the world’s short-

wave radio stations transmit only in
Morse codé. If you’re a serious DXer
(or a bored SWL looking for something
new) you must, sooner or later, go after
the didah boys. If you do, you’ll bag
such rare locations as Tahiti, New
Guinea, Iceland and the Madeira
Islands. All these prime targets send
code on the upper SW bands and can be
heard anywhere on earth.

But you don't read code? You don’t
have to. The secret is catching the
code stations during marker periods.
Markers are transmitted by CW stations
between messages so other stations can
determine which bands are open and to
permit their signals to be tuned in accu-
rately (also to keep possession of the
frequency). A marker usually is sent
slower than messages and always more
evenly—usually via tape. The simplest
type consists of a series of dots (dits),

the letters DE and then the call sign of

the station two or three times. This se-
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ries is repeated for periods of a few min--
utes to hours at a time. It is easily recog-
nized because of the uniform spacing
and repetition.

To decode a marker, sit down with
our code list at upper right, which is
given in a form that approximates the
actual sounds of the coded characters.
When you tune in a code station keep
listening until, with the help of the code
list, you are able to make out the DE
(dahdidit dit). Then listen for the first
call letter. Concentrate until you can de-
code it. After that, move on to the other
letters and/or numbers until you have
the complete call.

It's a fairly simple procedure, al-
though at first you can expect to spend
about ten minutes decoding each call
sign. But the prize is a good one and,
despite your intentions, you’re going to
learn some code.

Not all markers consist of dots. Often
the letter V is substituted, and most ma-
rine stations use CQ. Try at first for

B ¢ % B 9 ¢ ==
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strong, interference-free signals, adjust-
ing your BFO to the most comfortable
Jevel.

With this article we present a list of
the busier CW stations. The U.S. trans-
mitters at the top are the easiest to pick
up, of course. Each one uses a great
many different frequencies—so many
+hat we haven’t attempted to list them.
The Latin American stations also are
fairly easy to bag. The others represent
more difficult DX. The term govern-
ment in our list refers, of course, to the
local government.

In your report, always provide a com-
plete description of the marker—length
of the complete cycle in seconds, num-
ber of dots or V’s or CQ’s, how many
times the call sign is repeated in each
cycle, etc. Most stations will verify
marker reception, sometimes via letter.
But more often than not a DXer must
make up his own card, which the station
signs and returns. (The TGZ and
HRB9 cards we show here are home-
made.)

A good DX club can be of help if you

. e @ S e & R

take up CW DX seriously. For instance,
the Newark News Radic Club’s bulle-
tin carries a utility section. The Interna-
tional Telecommunications Union (Ge-
neva, Switzerland) publishes complete
lists of CW stations. -§-

DX GUIDE TO CW STATIONS

| STATION OPERATOR

KC LOCATION

Mobile, Ala.
Bolinas, Calif
Mussel Rock, Calif.
Palo Alto, Calif.
Paramount, Calif.
Lantana, Fla.
Ojus, Fla.

Slidell, La.

S. Chatham, Mass.
Amagansett, N. Y.
New York, N. Y.
Galveston, Tex.
Kent, Wash.

Guantanamo Bay, Cuba
Asmara, Eritrea

Addis Ababa, Ethiopia
Port Stanley, Falkland fs.
Guam

Guatemala, Suatemata
Guatemaia, Suatemala

La Lima, Honduras
Tegucigalpa,. Honduras
Reykjavik, lcetand

Trieste, Italy

Funchal, Madeira Is.
Suffisant, Cuwacao, Neth. Antilles
Noumea, New Caledonia
Biak, Dut. New Guinea
Port Moresby, New Guinea
Managua, Nicaragua
Londonderry, N. lreland
Papeete, Tahiti
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QUTPUT

By John Sheldon

MINI = AMP

INPUT

_ 1
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Two extra watts can give you big sound from small portables.

HE MINI-AMP delivers 2 watts of

clean audio, yet it isn’t much larger
than a pack of cigarettes and has no
transformers. Although the circuit is
extremely simple, the Mini-Amp has
reasonable frequency response and pro-
vides its 2 watts with an input of only
10 millivolts from a 12-volt battery.

The little rig may be used as a booster
amplifier for those shirt-pocket transis-
tor radios with either earphone or
speaker output or for battery-operated
phonographs. It is designed to drive an
8-ohm speaker, though satisfactory per-
formance may be obtained with a 4-ohm
model. In conjunction with a public-
address trumpet, the Mini-Amp makes
a useful electronic megaphone. And it
also can be used as a modulator for a
S5-watt Citizens Band transmitter.

The Mini-Amp requires 12 volts DC
and can run off any type power supply
with low-ripple output (such as a bat-
tery eliminator), an automobile storage
battery or two 6-volt lantern or hot-
shot batteries. Its components are stand-
ard and easily obtained, and the unit
can be built in a few hours.

Construction
The author’s Mini-Amp is built in a
15 x234x2Ys-inch Minibox. Power tran-
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sistor Q3 was bolted to one end of the
case. Because of the circuit design, it is
essential that Q3’s case, representing its
collector lead, make good contact with
the cabinet. Connections are made to
Q3’s base and emitter pins by using the
contacts removed from a 7- or 9-pin tube
socket. Make sure Q3's pin holes in the
Minibox are large enough to prevent
shorting to the cabinet. A %-inch di-
ameter hole should do it.

Terminal strips with two terminals
and insulated screws are used for the
input, output and battery connections.
However, you may use any other type.
Note that the input terminal at ground
potential is not grounded to the case; it
is connected to the B+ buss, the bottom
line in the schematic.

Although the author mounted Q1 and
Q2 on tie-point strips, you can use tran-
sistor sockets if you have the room in a
larger box. Take the usual care to pre-
vent overheating the transistors when
you solder the leads by holding each
with a pair of long-nose pliers.

The negative terminal of the power
supply is connected to Q3’s case so this
transistor may be bolted directly to the
Minibox without a mica insulating
washer. The box is an adequate heat-

Electronics Illustrated
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Direct coupling of Q2 and Q3
eliminates frarsformer. Be sure
the battery polarity is correct,
and don‘t short the output ter-
minals or yowll destroy Q3. A
four-ohm speaker may be used at
a sacrifice in performance and
an operating<current increase.

Q3’s collector is grounded through the case.

Scrape paint off the Minibox to obtain good

contact between it and transistor's case. r
hY

PARTS LIST
Resistors: la-watt, 10%
RI—100,000 ohms
R2—15,000 ohms
R3—1,000 ohms
R4—180,000 ohms
C1,C2—5 mf, 25 V electrolytic capacitor
Q1—2N107 transistor
Q2—2N1265 transistor

Q3—2N174 transistor I X Author’s model. Grip leads of Q1 and Q2
Misc.—Minibox, terminal strips, tie-point strips with pliers when soldering them in place.
July, 1963 87
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sink since Q3 is operated below its
maximum rating.

Operation

When you hook up the power supply
make sure that the polarity is correct.
Reversing the leads will ruin the tran-
sistors. Needless to say, the Mini-Amp
can't be powered by a handful of
flashlight batteries (unless they are
alkaline energizers) if you expect rea-
sonable operating life. Current con-
sumption with the Mini-Amp delivering
full power is almost 500 ma. Flashlight
cells would die a quick death.

To use the Mini-Amp as a modulator
for a five-watt Citizens Band transmit-
ter, connect the 8-ohm secondary of a
small audio-output transformer with
a 5,000-8,000-ohm primary (Stancor
A3849 or equivalent) to the Mini-Amp’s
output terminals. Hook the trans-
former’s primary winding in series with
the B+ lead to the plate of the trans-
mitter’s final RF stage as shown in the
schematic.

How it Works

The Mini-Amp owes its simplicity to
what is called a cascaded, emitter-fol-
lower circuit (also known as a Darling-
ton circuit). Although used extensively
in industrial and commercial applica-
tions, this circuit is little known in
hobby electronics.

The emitter-follower configuration is
similar to its vacuum-tube cousin—the
cathode-follower. It has the same char-
acteristics—a relatively high input im-
pedance and a low output impedance.
So low, in fact, that it can drive an
8-ohm speaker directly.

88
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Note small size compared
to a pack of cigarettes.
Q3 is mounted at end of
box. Output terminal strip
is next to it The input is
mounted at the other end.

".

The considerably higher input imped-
ance of an emitter follower compared
with the more conventional common-
emitter configuration allows Q3 to be
driven directly by Q2 without an inter-
stage matching transformer.

Take a look at the schematic. An
audio signal applied to the hot input
terminal is coupled by C1 to the base of
Q1, which is connected as a common-
emitter amplifier. Stable bias is pro-
vided for Q1 by the voltage divider con-
sisting of R1 and R2. The amplified sig-
nal appearing at QI’s collector is
coupled by C2 to the base of Q2, which
is operated as an emitter-follower. Q2’s
emitter is direct-coupled to the base of
Q3, the second emitter-follower.

Q2's and Q3’s collectors are connected
directly to B—§—

FROM
MINI- AMP.
OUTPUT

5000- E— =T
e

8000
o

Schematic shows connection of the Mini-Amp if
it is to be used as a transmitter modulator.

K
| —
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i STROBE BAR
- . to Your Turntable

Widely spaced bars will show up small speed variations.

TROBE bars on the circumference of your turntable or record
changer will give you a much more accurate indication of speed
than will a standard strobe disc. Since the bars are farther apart than
they are on a small disc, they tend to magnify speed variations. For-
tunately, the pilot light on many turntables is located so that it can
be used to illuminate the bars.

By using a tape called Labelon, which is sold by photo-supply, sta-
tionery and radio-parts stores, it is possible to do the job easily and yet
give your equipment a professional look. The tape is available with a
black, blue or red bottom layer. The top layer is white. When you write
on it with a hard pencil or ball-point pen the marks are readily visible.

First, count the number of bars on your standard 60-cycle strobe
disc for the speed you are interested in. There will be 215 bars for
3314 rpm. Next, wrap a piece of fine, flexible wire, string or thread
(that won’t stretch) around the turntable. At the point where the
string or wire overlaps, cut both strands evenly. You then have a piece
exactly equal to the circumference.

On top of a smooth surface, such as a sheet of glass or a highly-
finished table, put a piece of the Labelon tape, taking care to make it
straight and flat. Cut the tape to the exact length of the string. The
ends must be cut at right angles so they fit together without overlap
or a gap when the tape is later put on the rim of the turntable.

Divide the tape into five parts and draw five partition lines.
(Five sections were chosen because 215 can be divided by 5 an even
number of times.) Into each of these five sections draw 42 equally-
spaced lines using a ball-point pen and a triangle. Take great care not
to make a mistake. Once a mark has been put on the tape it can’t be
removed. For best results, the ball-point pen should be the same color
as the tape backing. For better contrast with the white layer, chocse a
dark-colored tape.

The bars should be about % of an inch wide and, of course, at right
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TURNTABLE

CUT STRING HERE\j

Use string to determine circumference. or meas-
ure diameter accurately and multiply by 3.141.

angles to both of the tape's edges.

The first bar should be right on one
end of the tape and the last bar should
be one space from the other end. Count
the bars once more to make sure there
are exactly 215.

If you have a three-speed turntable
or want to make up a set of bars for an-
other speed, use the same procedure.
For 45 rpm, there must be 160 bars.
Again divide the tape into five parti-
tions, but this time rule 31 lines in each.
For 78 rpm, draw four partition lines
and rule 22 lines in each. And for the
most tedious job of all, 1625 rpm, draw
10 partition lines and rule 42 lines in
each.

After all the lines have been drawn,
separate the tape from the glass or table
top and wrap it carefully around the
edge of the turntable. This may require

STRING

[ TAPE

For constant indication of tumtable speed, con-
nect a neon lamp to AC line. install near rim.

the help of a friend, since you must
handle a rather long piece of tape and a
free-wheeling turntable simultaneously.
The two ends of the tape must meet ex-
actly and one tape edge must be flush
with the turntable edge.

If the turntable speed is correct, the
bars will appear to stand still when il-
luminated by a 60-cycle neon or fluores-
cent light. If the bars move to the left
the speed is too fast. If they move to the
right the speed is too slow. The speed
control will permit you to adjust for ex-
actly the right rpm.

Exact speed is especially important if
you have a sense of absolute pitch. If
you play the piano in accompaniment
to a recording, a slight error in the turn-
table’s speed will cause a dissonance
that might make you place an urgent
call for a piano tuner. $

_/

PARTITION LINES

cuT~
HERE

42 BARS
IN EACH PARTITION

For 33%.rpm speed there must be exactly 42 equally spaced bars in each of the five partitions.
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UBBLING POT . . . The Central

African Federation, known also as
the Federation of Rhodesia and Nyasa-
land, is a murky area in the world of DX.
Some people count the federation as
one country, others split it into its three
parts of Nyasaland, Northern Rhodesia
and Southern Rhodesia. The unre-
solved question now appears due for
solution in dramatic fashion. The fed-
eration, created in 1953, is boiling po-
litically at this
writing and seems
certain to split in-
to three separate
countries, resolv-
ing the DX quan-
dary as a by-prod-
uct of the explo-
sion.

The Federal
Broadcasting
Corp. (FBC) now
controls all broad-
casting in the fed-
eration. Although
ne cinch for the
DXer, the transmitter most easily heard
in North America is at Lusaka, North-
ern Rhodesia. It operates on 4828 ke,
with sign-on and news in English at
2300 EST. Or Sunday evenings at
about the same time—when Emisoras
Gran Colombia at Quito, Ecuador, is off
the air—Lusaka also can be logged at
4911 ke. ’

Southern Rhodesia, although the
most developed of the three territories,
has only one station that is reported
consistently in North America. This
transmitter is at Salisbury, capital of
Southern Rhodesia. The frequency is
3396 kc.

The Rhodesias may be difficult to
monitor but Nyasaland is nigh on to
impossible. The lone transmitter is at
Zomba, operating on 3955 kc with a
limited schedule at midday EST. The
split-up may lead to expansion of the
Zomba facilities—and a brand-new

July, 1963

African animals grace the attractive QSL card of
the Federal Broadcasting Corp. of Central Africa.

THE LISTENER

SWL-DX NOTES
B8Y C. M. STANBURY I

name in the countries list. Early this
year Nyasaland became a self-govern-
ing protectorate of the United Kingdom
and the land’s first prime minister, Dr.
Hastings Banda, proclaimed it a new
state with the name of Malawi.
Northern Rhodesia presently is a
partly self-governing British protector-
ate and Southern Rhodesia is a self-
governing colony. In due course all
three lands seem destined for complete
independence af-
ter more than
half a century of
British rule. Just
what will happen
to the Federal
Broadcasting
Corp., which has
taken little or no
part in the politi-
cal wars, is a moot

point.
As independent
countries, the

three lands may
have a varied po-
litical picture. Dr. Banda, who talks of
a “black man’s continent,” heads a
nationalist government. Northern Rho-
desia apparently is headed the same
way, while Southern Rhodesia recently
put white conservatives in power.

Argument . . . In the March EI the
chairman of the Canadian DX Club,
who confessed to being neither pro-
American nor pro-Russian, complained
that both countries were “bad at clut-
tering” the 40-meter amateur band
with their international broadcasts.
That may be true, but I'd certainly have
to argue that only the Communist sta-
tions beam their propaganda broadcasts
into ham territory. Some interference
was expected, naturally, when the re-
gional split of 40 meters between BC
and the hams was decided on. But the
excessive QRM now rampant makes it
look like a bad bargain §-
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TELESCOPE

One of scope’s two parabolic reflectors is
shown above. Both were hand<rafted. At
left teacher James Snyder and student Pete
Eckenstierna with recorder, which sits on
main equipment cabinet and control panel. 4

This high-stability signal generator is used
as the local oscillator stage in the super-
heterodyne receiver. Its 27.005-mc signal
beats with a 60-mc received signal from
RF stages to produce a 33-mc IF signal.

Photographed for El by Rudy Arnold

Electronics Illustrated
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High school boys put together a radio telescope that
rivals Cape Canaveral for complexity . .. and it works!

HEN a few students in the Astronomical Society at Walt Whitman
High School, South Huntington, N. Y., decided to build a radio
telescope, you couldn’t have got a bet that much would come of the
project. But the teen-age boys, aided by Science Department coordi-
nator James Snyder, had the last laugh. In an incredibly few months
they had put together an instrument so complicated that its operation
could be understood only by those intimately acquainted with the field.
Just as surprising, perhaps, was the fact that the telescope worked,
and well. Various improvements were made and different pickup ar-
rangements. were tried. The most successful over the last couple of
vears of operation has been a set of twin parabolic-reflector antennas
which, set 150 feet apart, represent an interferometer system.

The sophisticated superheterodyne receiver (see block diagram)
is tuned to about 60 mc to receive radio signals emanating from the
stars. Picking up such electromagnetic energy is not difficult, but the
heavens are notoriously noisy so the problem becomes cne of fishing
the signals from a particular star out of this background roar. The Walt
Whitman instrument employs two well-regulated power supplies, five
RF stages and four IF stages to achieve stable operation and maximum
gain. Star and background noise signals are read out in a variety of
ways. They can be monitored on a speaker, viewed on an oscilloscope,
or recorded on magnetic tape or graph paper. §-

At left below are three stages of the radio telescope (top to bottom): low-speed chopper,
DC amplifier and cascode RF stage. At the right is student Steve Termey with magnetic
tape recorder. On top of the main equipment cabinet sit the graphic recorder cnd
high-stability signal generator. The generator is sitting atop a hooded oscilloscope.

July, 1963
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SPEAKER
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Student Richard Henry peers into a hooded -
oscilloscope on top of main cabinet, It w
is ome of several readout devices of rig. I &
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telescope is fully evident in this block

diagram, which shows 22 separate stages.

Complexity of high school students’ radio

Graphic recorder is most valuable of all
readout  devices, for its permanent record
can be examined in detail and at any time.

Electronics Illustrated
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By John Milder

‘This corner usually leads off with
fairly general electronic books. But so
many good volumes on specialized sub-
jects have been coming our way lately
that we want to review them while they
are still current.

ELEVISION TAPE FUNDAMEN-
TALS. By Harold E. Ennes. How-
ard W. Sams & Bobbs-Merrill, New
York & Indianapolis. 256 pages. $5.95
This is the first book I've seen on the
ins and outs of TV tape which, so far as
I'm concerned, is a more fascinating

ROTATING VIDEO HEAD@ASSEMBLY

FOUR VIDEO
HEADS ON
ORUM
ROTATING
AT 14,400 RPM

VIDEO TAPE
SPEED 15 IPS

subject than what’s on the screen. Tape
has quietly revolutionized the television
industry of late, but little material has
been available on the subject. This
volume explains both the basic work-
ings of tape and how it is used in net-
work programming. It is intended for
the engineer but can be understood by
anyone with a general electronics back-
ground. The book covers everything
from cueing procedures to the strange
TV tape head assemblies. To increase
apparent tape speed, four small video
heads (see cut) rotate on a drum at
14,400 rpm while the tape itself moves
past the head assembly at a conven-
tional 15 ips. Apparent tape speed be-
comes 1,500 ips.

July, 1963

GOOD READING

HOW TO SOLVE PROBLEMS IN
ELECTRICITY AND ELEC-
TRONICS. By Henry Jacobowitz. John
F. Rider, New York. 185 pages. $3.50

Everyone from shop electrician to de-
sign engineer runs into problems need-
ing a formula for solution. Only he’s
forgotten the formula. When you're in
that kind of corner, this is a handy ref-
erence to have around. It’s not exactly
sprightly reading but it does have all
the rules, tables and equations.

MEDICAL ELECTRONICS EQUIP-
MENT HANDBOOK. By Donald
A. Smith. Howard W. Sams & Bobbs-
Merrill, New York & Indianapolis. 252
pages. $6.95

Whether for good or bad, medicine
has become heavily dependent on elec-
tronic equipment. This book is a good
general survey of the kind of equipment
now relied on for diagnosis, treatment
and analysis, and as such should be val-
uable both to service technicians and
the limited number of doctors and ther-
apists who have some background in
electronics. It is not for the layman
who would like to keep up with break-
throughs in the field, but it is full of in-
formation for those who use and rely
on such equipment. Someday I'm going
to find out how the publisher got the
book’s binding to smell of hospitals.

RADIO REGISTRY. Compiled by
the staff of Communication Engi-
neering. Radio Magazines, Inc., Mine-
ola, N. Y. $20 annual subscription
For those who haven’t come across it,
this Radio Registry (published four
times a year) lists all public-safety radio
facilities operated by state and munici-
pal governments. Since there is only
so much space on our airwaves, it
provides knowledge of who is—or may
be—interfering with whom, and its list-
ings (both by area and frequency) are
more specific than the FCC’s.
[Continued on page 106}
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CB CORNER

EWARE. . . With the federal high-
way program in full swing, you’re
likely to enter a blasting area at any
time, coming face to face with a sign
that tells you to lay off transmitting on
your Citizens Band equipment (see
photo) . Heed its warning—or your mike
button could detonate a large charge of
dynamite at an inappropriate moment.
It’s entirely possible for a CB trans-
mitter to fire the blasting cap that sets
off the big bangs on road construction
jobs. The problem is not due to any
mix-up in radio signals, since the caps

o P
j’," ey R
.v“x =

1 DANGER » BLASTING
. TR :
TWO WAY RADIOS §

are triggered through wires. It results
from an induction effect. Radio-fre-
quency energy from the mobile antenna
might enter the control wires and create
enough of a current flow to take over
the plunger’s job.

Though the low power of CB rigs re-
duces the possibility of such a mishap,
this is only part of the story. When the
distance between your car and the blast-
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[ s BANG

ing cap is less tharf 100 feet, there is real
danger of an accidental detonation.
If you take a close look at the photo,

youwll note an interesting detail. Apart

from the DANGER sign, there’s no evi-
dence of a road construction job in prog-
ress—no bulldozers, no cement mixers
and so on. The reason, in this instance,
is that the construction site is under a
bridge about 500 feet beyond the sign.
In crossing the bridge, that car at the
left might come within the 100-foot
circle. So play it safe and keep your fin-
ger off the mike button when you see
one of these signs. It usually has a red
background.

Free ... apackaged program to sched-
ule at a CB club meeting. Sonar has pre-
pared an interesting color movie on how
CB equipment is made and used. You
need no projector for this one. They will
send projector, film and a technician to
clubs anywhere in the U. S. After the
showing, the technician answers ques-
tions on CB radio. For further details,
have a club officer drop a line to: Mr. J.
Liebman, Sonar Radio Corp., 73 Wort-
man St., Brooklyn 7, N. Y.

Fine News . . . from FCC. You may
recall that several months ago the Com-
mission received the power to levy
small cash fines against violators of CB
regulations. Here are the even dozen
law-busters singled out by the FCC.

Operating: by an unauthorized per-
son, without required identification, on
an unauthorized frequency, with excess
power, with unauthorized emission or
fransmitting equipment.

Transmitting: a false call sign or false
distress call, unauthorized communica-
tions, interference to any distress call or
distress communication, an unauthor-
ized communication service.

Failing: to attenuate spurious emis-

[Coniinued on page 100]
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" UEV-GLIK FILTER

EN you key your transmitter you
may be throwing a ragged picket
fence of RF spikes across the RF spec-
trum. Key-clicks they’re called, and
they may show up all over an amateur
band hundreds of miles away. Such
spikes also can cause TV pictures to
jump and roll.

The remedy is a simple key-click fil-
ter, built in a 35mm film can and
mounted right at the key. All you need
is a .001 mf, 1,000 V disc capacitor and
a 2.5 mh RF choke. The capacitor goes
across the key leads and the choke is
connected in series with the hot keying
lead. RG58/U or RG59/U coaxial cable
must be used from the key to the filter
and the filter to the transmitter.

First, drill a %-inch hole in one side
of the film can and a Y-inch hole di-
rectly opposite. Scrape the paint from

One end of coax goes to key
terminals. Solder capacitor be-

both sides of the can arcund the ¥%-inch
hole. Drill ¥%-inch holes in the can’s top
and bottom.

Put a wood screw through the Y4-inch
hole in the side of the can, the Y-inch
hole, and through a lug to which is at-
tached a short length of wire. Tighten
the screw into the wood base.

In stubborn interference cases, add a
second capacitor of the same value from
the center conductor of the coax to
ground at the transmitter side of the
choke. If your main trouble is TVI, use
a T-microhenry choke (Ohmite Z-50)
instead of a 2.5 mh choke.

Slip the filter in the can and connect
it to the key. The lead from under the
can goes to the key’s ground terminal.
Scrape the paint from the can threads
and screw the cap in place.

Even if your transmitter draws more
than 100 ma through the keying circuit,
L1 won't overheat because it handles
the current only intermittently. When
operating phone, pull the key plug un-
less there is a phone-CW switch on the
transmitter which can be set to CW.

—Nicholas Rosa, WINOA-§-

35 MM FILM CAN

T0 =

tween the coax braid and the
inner conductor. Solder choke
between two inner conductors.
A jumper of copper wire runs KEY
between the two coax braids.

GROUND
TERMINAL

July, 1963

v et L :
!
[} FI%OOV § COAXIAL
| CABLE
e —-— > T0
KEY €——3- = 25MH I0OMA T ==~ -"- TRANSMITTER
i RF CHOKE '
__L_L _____ R-m= ==
\ k- TINNED
HOOK-UP WIRE
97

www. americanradiohistorv.com


www.americanradiohistory.com

.
REPORT
: ONCE you become accustomed to the advantages of

FM radio on your hi-fi system it is a trial to put
up with the typical small AM portable when you're
on vacation, camping . . . or perhaps trudging along
on one of those popular 50-mile hikes. Now you won’t
have to make the jarring transition from FM to AM.
The new FM portables—of which the Heath GR-61 is
the first offered in kit form—permit you to enjoy good
fidelity almost anywhere.

The GR-61’s price is $47.95, somewhat higher than
prices of comparable-size AM portables. But remem-
ber that high-frequency transistors are expensive.
More importantly, you get a lot of radio (ten transis-
tors) for the money.

While FM portables aren’t exactly new, not much
has been said about their performance and how they
stack up against conventional FM tuners. We checked
the completed kit in our lab and this is what we found:
sensitivity at 88 mc was 5 microvolts for 30db quiet-
ing (1.6 microvolts for 20db quieting; Heath claims 3
microvolts for 20db quieting). At 106 mc the sensi-
tivity was 8 microvolts for 30db quieting.

Considering the GR-61’s size (9%x7%x4 inches) its
audio quality is excellent. Its other features are a pre-
assembled and prealigned front-end, prealigned IF’s,
AFC, 4x6-inch speaker, tuned RF stage, heavy-duty
battery (note its size in the photo) and a 250-milliwatt
push-pull output stage. It also has a vernier fine-tuning
knob for precise tuning, tone control, earphone jack
and a provision on the circuit board for making a con-
nection to your hi-fi system.

Even if this is your first kit, construction won’t be
difficult. The manual includes sketches of all parts for
easy identification. This simplifies things, since most
parts are packed together in bags and envelopes. There
are three large, fold-out pictorials. Two cover 30 steps
each; the third takes care of wiring to the printed-
circuit board. Around the perimeter of the large pic-
torials are boxed descriptions of the part to be in-
stalled. This will save you the time of reading lengthy
individual steps. Lines run from the boxes to the pic-

FM
PORTABLE
RADIO
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Front-end is at left side, center, of circuit board.
The heavy-duty battery assures long operating life.

torial to show exact part location. Fol-
low the lines carefully; your eyes can
wander easily from one to the other.

Final steps are installation of the
IF, ratio detector, audio transformers,
front-end, mechanical parts and
speaker. The last step tells you to posi-
tion the leather case carefully over the
radio. Save your patience for this one.
We had to do a lot of pulling and prying
before the last screw was tightened.

Under the pressure of time we built
the kit in about three and a half hours
but it’s likely to take the average
builder a little more than six. The set
played when first turned on and it was
not necessary to touch up the alignment
of the ratio detector as the manual sug-
gests might have to be done. However,
if the sound is distorted, the ratio-detec-
tor secondary should be aligned by ear,
we read, for the “clearest, loudest
sound.” That’s all there is to it. Instru-
ment alignment improved performance
somewhat but not enough for us to hear
the difference. (A five-step, instrument-
alignment procedure, requiring a sweep
and marker generator and scope is de-
scribed in the manual.)

With its 34-inch telescoping antenna
extended, the GR-61 was hot in the
metropolitan New York area. All the
stations we regularly receive on an FM
tuner came through clearly on the port-
able.

And speaking of hot, we realized that
a portable is likely to be left in the sum-
mer sun so we subjected it to a heat test.
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Sizable speaker produces excellent tone. Battery
fits in compartment undemeath the circuit board.

We started at 84°F with the AFC on. At
99° the audio fell 5.5db and drift was
about 83 kc. At 117° the audio fell about
10db and drift was 220 kc. At 120° the
audio was down 30db and drift was 715
ke. And at 120° the audio-output tran-
sistors went into thermal runaway and
there was no sound at all. Fortunately,
the transistors weren't damaged and
could still be used after they cooled. So
remember: keep this portable in the
shade! It doesn’t take long for summer
sun to run up the temperature of a set
left out in the open.

If you use the portable with your hi-fi
system, the portable’s speaker must be
disabled. A miniature phone plug with
a 4-ohm resistor across its terminals will
do the job when plugged into the phone
jack. The volume control still sets the
audio output level but the portable will
be silenced.

No corners were cut in the circuit de-
sign. The front-end is comprised of a
tuned RF stage (three-gang tuning ca-
pacitor) and separate mixer and oscil-
lator transistors. Following are three
IF/limiter stages. The signal from the
last IF stage goes to a ratio detector.
Most of the detector-stage components
are in a packaged electronic circuit.
Two audio stages follow. The first, the
driver amplifier, is transformer-coupled
to the push-pull output transistors.

To sum up, while the GR-61 won’t
bring true hi-fi to the lakeside, it cer-
tainly will add new pleasure and expe-
riences to outdoor radio listening. -§-
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Hi-Fi Jazz

WHAT has the Institute of High Fi-
delity done for you? Lately, we
mean.

Unless you're a manufacturer of hi-fi
equipment, or a real addict, your an-
swer might be: “The what?”

One way to approach IHF is to tell
what it used to be: the Institute of High
Fidelity Manufacturers. That last word

told who paid the dues, at least, It was
companies manufacturing hi-fi gear—of
a specific type. It had to be component
equipment. Those who turned out pack-
aged radio-phonos and regular phono-
graphs were excluded as being outside
the true hi-fi field. For them, getting into
IHFM was akin to a horse-doper trying
for the AMA.

The Manufacturers now has been
dropped and the IHF includes many
kinds of firms in and on the fringes of
high fidelity. EI is an associate member,
since hi-fi is one of our interests.

All of which brings us to a meeting
the other evening of the IHF Publishers
Committee at the New Yorker Hotel,
hard by Penn Station in midtown Man-
hattan. The committee acts as an IHF
advisory group in its special area of
skill. Being in the publishing business,
we automatically qualified for mem-
bership, without benefit of campaign
speeches or voting. Ray Pepe, IHF’s
live-wire president, came on from Los
Angeles for the get-together. The busi-
ness at hand was a project to put to-
gether and publish a booklet that would
explain the hi-fi concept to beginners
and give useful advice to hobbyists on

[Continued on page 108]
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Continued from page 95

sions or respond to written official com-
munications from the Commission.

Those little items will get you fined,
but don’t forget the others that merely
get you in trouble.

Playing Checkers . . . with CB units.
This was the novel phrase coined re-
cently by a Civil Defense official as he
described how CB mobiles can be used
in an emergency situation. Peter Win-
ters, an area CB coordinator, visualizes
any disaster area as mapped out in the
manner of a checkerboard. Spotted
throughout are CB mobiles, dispatched
into position by local CD headquarters.
“Your eyes and voice,” said Winters in
a talk to a CB club, “will enable us to
play checkers.” He went on to explain
that information funnelled to headquar-
ters by roving mobiles would help offi-
cials to piece together a big picture of
conditions throughout an area. As
events change, units are shifted to new
locations.

Reader Asks . . . about field-strength
meters: “What'’s the difference between
instruments which need no batteries
and the transistor types which do?” If
you want really accurate results in
tuning your rig to an antenna, the tran-
sistor-type is far superior. This is not
due to sensitivity alone. If you use a
battery-less type, it must be held within
a few feet of the antenna to get ample
RF pickup. Trouble is, the field-strength
meter becomes part of the antenna sys-
tem and readings are inaccurate. An-
other important limitation: when the
meter is close in to the antenna it may
respond to the strong electromagnetic
field being radiated. (This field travels
just a few feet; it’s the electrostatic field
that carries RF ten or 20 miles.) With
the sensitive transistor-type meter, you
can stand more than 8 or 10 feet from
the antenna and suffer no such error.
Also, its greater pickup range is handy
for tuning a base-station antenna which
may be mounted on a peaked roof and
is difficult to measure with a short-range
instrument ,67

Electronics I'llustrated

www americanradiohistorv com


www.americanradiohistory.com

The Super Portable

Text continued from page 60
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[nside view. To save space. remove speaker mag-
net cover. Tuner, amp and battery are at right.

both leads of a 1,000-ohm, 1%-watt resis-
tor to a length of ¥3-inch. Push one lead
through the hole in the board that the
emitter lead was in and solder. Now sol-
der the emitter lead of TR-1 to the other
side of the resistor.

Connect a 47,000-ohm, ¥%-watt resis-
tor and a .03 mf capacitor in series. Put
the capacitor lead through an unused
hole in the board, next to the hole C6’s
lead formerly came through. Solder it
in place. Connect the lead of the 47,000-
ohm resistor to the black speaker-lead
fug.

On the underside of the board solder
a jumper from the gray speaker-lead lug

ORN
L> TO
r_s_lJ‘_____.SPEAKER
MITY-AMP  SRN NE
8Ly
RED
+
L hoowr
VTS 235v
8Ly - o '

PR=633
-63
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Mity-Amp connections. Amplifier requires large
6-volt battery, and extra 100 mf, 25 V capacitor.

to ground. Ground is the Y4-inch wide
foil strip just next to the lug. This com-
pletes the amplifier modification.

The tuning capacitor shaft must be
extended about an inch to fit through
the cabinet. The author used a 1¥x¥4-
inch diameter-metal spacer and a 1%-
inch machine screw with the same
thread as in the tuning-capacitor shaft.
File the ends of the spacer to fit the
tuning shaft as shown on the pictorial.

Mount the tuner and amplifier on a
5%x13-inch piece of %-inch plywood or
pressed board. Use Y4-inch spacers
under the amplifier. An aluminum
bracket holds the battery in place. Wire
the amplifier, tuner and volume control
as shown. Slide the board in place and
secure it with wood screws through the
side of the cabinet. Connect the speaker
and put the back on with 1%-inch wood
screws.

If you don’t think the 360-milliwatt
output of the PK-544 amplifier will be
enough, use a 2-watt Mity-Amp ampli-
fier instead. Because the Mity-Amp’s
current drain is much heavier, it will be
necessary to use a 6-volt lantern cell and
two penlight cells. This schematic
shows the required connections. &

Robot Gun-Slinger

Continued from page 43

does not pull in at all and the dummy’s
gun stays down. As a result, the dum-
my’s eyes go out and the charging volt-
age is removed from C5 so that the
timing of the interval between draw-
and-fire signal and a hit is still indicated.

Reset Action. Pushbutton S2 (reset)
has one normally closed and one nor-
mally open set of contacts. After timing
has been noted, step off the mat-switch
and press S2 to reset the circuits. When
the NO contacts on S2 are closed, C5
discharges through R7, restoring the
plate current of V3 and causing M1 to
deflect to the right.

When the NC contacts of S2 open, the
AC common buss is opened momen-
tarily, allowing V5 to de-ionize and to
release RY3. The clock timer, if used,
will have to be manually reset with its
own lever. §
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Continued from page 54

F-M Communicators
1372 12th Ave. N.
Fargo, N. D.

Tri-Co. Citizens Radio
League

Box 130t

Akron 9, Ohio

Logan Co. CB Club
525 Hamilton St.
Bellefontaine, Ohio

Butier Co. CB Assoc.
c/o Fred McKenzie
10839 Colerain Rd.
Cincinnati, Ohio

Northern Hills C8 Club
9100 Long Ave.
Cincinnati 31, Ohio

CB Club
c/o Mader Funeral Home
Circieville, Ohio

Scioto Valley CB Club
c/o Garry George
Route 3

Circleville, Ohio

Cileveland 10-4s
11401 Kinsman
Cleveland, Ohio

Hillcrest Citi-Band Club
§040 Lander Rd
Cleveland, Ohio

Lake Erie C8 Assoc.
2497 110th St.
~Cleveland, Ohio

PBU CB Club
Box I73
College Corner, Ohio

Caentral Ohio CB Assoc.
Box 92
Columbus 1§, Ohio

The Nineteeners
612 Loomis Ave.
Cuyahoga Falls, Ohio

Dayton Citizens Radio
Assoc.

2500 Woodway Ava.

Dayton &, Ohio

Northwest Space Spanners
c/o Don Echler
Delta, Ohio

Lakeland Radio Club
23630 Chadsey Drive
Euclid 23, Ohio

Bowfin C8 Club
c/o Jones TV Service
Findlay, Ohio

Butter County CB Club
121 N. “C" §t.
Hamiiton, Ohio

Allen Co. CB Radio Club
1226 E. Market St.
Lima, Ohio

South-Lynd Radio Club
Lyndhurst City Halt
£301 Mayfield Rd.
Lyndhurst 24, Ohio
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Richland Co. CB Ciub
c/o Dutch Davis Service
61 Cameron Ave.
Mansfield, Ohio

27 Meggers Club
1553 Algiers Dr.
Mayfield Heights, Ohio

Pomeroy Bend Citizens
Radio Club

831 Ash St.

Middleport, Ohio

Wiiliams Co. CBers
c/o George Yarger
Rural Route
Montpelier, Ohio

Knox Co. 5 Watters
c/o Cliff Durbin
Route 3

Mount Yernon, Ohio

Citizens Radio League
816l Gregory St., SW
Navarre, Ohio

10-4 Radio Club
5| E. Columbus 5¢t.
Nelsonvilte, Ohio

Carrof County C8 Club
c/o Bud Maley

Route (71

New Harrisburg, Ohio

5 Watters of Lake Co.
103 Bellemeadow Rd.
Painesville, Ohio

Pomeroy Bend Citizens
Radio Club

c/o Carl S. Hysel|

Main St.

Ruttand, Ohio

Springfield Area Citizen
Radio Assoc.

151 Kensington Pi., N.

Springfield, Ohio

CBers Emer. Service
3157 Muirfield
Toledo, Ohio

11-OM Club
Box 111
Toledo 1, Ohio

inter-State CB Club
333 S. Harrison
Yan Wert, Ohio

Euclid 1| Meter Radio Ciub
28765 Alton Rd.
Wickliffe, Ohio

Muskogee CB Radio League
430 S. 12th
Muskogee, Okla.

The Heterodynes
Box 9812
Oklahoma City, Okla.

Cherokee Co. Radio
Operators

City Airport

Tahtequah, Okla.

C8 League of Tulsa
Box 66, Admiral Sta.
Tulsa, Okla.

Oregon CB Emer. Corps
Box 173
Depoe Bay, Ore.

Curry CB Radio Assoc.
ox
Gold Beach, Ore.

Oregon Grapevine
Box 4281
Portiand 8, Ore.

Douglas CB Radio Assoc.
Box 99t
Roseburg, Ore.

Columbia Basin Emer. Net
¢/o Webster Zimmerman
Route 1, Box 147 A

West Lynn &, Ore.

Lehigh Valley CB Assoc.
12¢h & Sumner Ave.
Allentown, Pa.

C8 Rangers
Box 284
Butier, Pa.

Chester City CB Assoc.
c/o Eimer Fredd

Din. Rd

Downingtown, Pa.

Def. Co. Citizens Radio
League

2{2 Blanchard Rd.

Drexe! Hili, Pa.

Erie CB Radio Assoc.
2223 Parade St.
Erie, Pa.

Abington CBRC
41 Highland Ave.
Factoryville, Pa.

Susquehannah Co. CB Club
c/o Herb Walker
Hatistead, Pa.

Central Pa. CB Club
414 S. 13th St.
Harrisburg, Pa.

Fay-West Club
Box 344
Harrison City, Pa.

Tri-Co. Radio Assoc.
¢/o Tom Cochrane
Wynfair House, Apt. A%
Hatboro, Pa.

Johnstown CBs
Box 852
Johnstown, Pa.

C-Banders Radio Club
c/o American Legion
White Oak
McKeesport, Pa.

Lycoming CB Radio Club
Box 247
Montoursville 4, Pa.

Lancaster Co. CB Club
Box 202
New Holland, Pa.

Allegheny-Kiski 5 Watters
1141 Sixth Ave.
New Kensington, Pa.

Tri-County Citizens
Radio Assoc.

824 Regina St.

Philadelphia 18, Pa.

AVCR
Box 7819
Pittsburgh 15, Pa.

5-1t Radio Ctub
868 Glass Run Rd.
Pittsburgh 36, Pa.

Punxsutawaney CB Club
111 Lane Ave., Box 32
Punxsutawaney, Pa.

Qui-Co Citizens Radio
League

112 N. 9th S¢t.

Reading, Pa.

Keystone CB Ciub
4§3 N. Main Ave.
Scranton, Pa.

Bux-Mont Citizens Radio
League

49 Ridge Ave.

Seilersville, Pa.

Mason-Dixon CB Club
c/o Grace L. Dubbs
Route 3
Shippensburg, Pa.

Wilfiamspert CB Club
425 E. Mountain Ave.
South Williamsport, Pa.

Tri-Co. Citizens Radio
League

187 Acorn Dr,

Warminster, Pa.

West Chester CBers
112 Leslie Lane
West Chester, Pa.

Penn-Jersey CB Club
Yardiey Community Center
Yardley, Pa.

York CB Assistance Club
1880 W. Market St.
York, Pa.

Western Area CB Club
c/o Howard E. Jackson
Hazel St.

Zelienople, Pa.

Butler Co. CB Club
¢/o Tony Avruda
58 Gould St.
Newport, R. 1.

Narragansett Bay CB
Radio Club

American Legion Bldg.

Spring St.

Newport, R. I.

R. 1. Radio League
37 Eimwood Ave.
Providence, R. 1.

Charleston CB Club

c/o Fire Station
Dorchester Rd.
Charleston Heights, S. C.

Pickens Co. CB Radio Club
City Hall
Easley, S. C.

Electronics Illustrated
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CcB CLUBS
CB CLUBS cs

cB CLUBS

CB cLUBS

Citizens Radio Club
¢/o Case Piano Co.
1613 Augusta Rd.
Greenville, S. C.

Grand Strand CB Club
c/o J. A. Merrel
Myrtle Beach, S. C.

Catawba CB Radio Club
¢/o Yaughn C. Angel, Jr.
741 Colonial Dr.
Rock Hilt, 5. C.

Spartan CB I Club
2312 Avondale Dr.
“Spartanburg, S. C.

CBers of Lower East Tenn.
c/o Franklin D. Grant
520 First St.

Athens, Tenn.

Yolunteer State CB
Radio Ciub

1218 McCallie Ave.
Chattanooga, Tenn.

Johnson City CB Club
Box 3i9l

Carroll Reece Branch
Johnson City, Tenn.

CB8 Volunteers of
Knoxville

202 Westover Dr.

Knoxville 19, Tenn.

Yolunteer CBs
2316 W. Ridge Rd.
Knoxville, Tenn.

Memphis CB Radio Club
3448 Clearpool Circle
Memphis, Tenn.

Memphis Radio CB Club
410 Malvern Place
Memphis, Tenn.

NashvillexCB Radio Club
2343 Castlewood Dr.
Nashvilie 14, Tenn

Roane Co. CB Club
Box 56
Rockwood, Tenn.

Middle Tenn. CB Club
c/o lsaac Williams
313 Jarrell St.
Shelbyvitie, Tenn.

Beaumont CB Ciub
745 Ave. E
Beaumont, Tex.

Greater Dallas CB Ciub
1318 Michigan Ave.
Dallas 16, Tex.

Skyline CB Emer. Radio Net
8709 Dyer St.
El Paso, Tex.

CB Radio Club
c¢/o M. Chapman
4224 Evans Ave.
Fort Worth, Tex.

CB Radio Ciub of
Fort Worth

Box 9697

Fort Worth 7, Tex.
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Galveston Co. CB Assoc.
1015Y; 45th St.
Galveston, Tex.

Hunt Co. CB Emer. Net
3107 Poplar St.
Greenville, Tex.

Lockhart Citizens Radio
105 E. Pecan St.
Lockhart, Tex.

Hub City Radio Club
1812 Ave, K
Lubbock, Tex.

Lubbock CB Radio Club
Box 534!
Lubbock, Tex.

Caddo Dist. CB Club
703 W. Houston
Marshall, Tex.

Bayshore Area C-Banders
c/o Pasadena Fire Sta. #2
Pasadena, Tex.

San Antonio CB Club
644 S. Main St., Bldg. 30
San Antonio, Tex.

Shamrock Two-Way Radio
Club

515 S. Madden

Shamrock, Tex:

Faith Village 5 Watters
1631 N. Sumner Terr.
Wichita Falls, Tex.

Twin State & Watters
c/o Fire Station
Windsor, Vt.

¥Yirginia CB Radio Assoc.
Box 47
Annandale, Ya.

Southwest Ya. Radio Club
c/o Rainbow Restaurant
Chilhowie, Ya.

5 Watt Mountaineers
CB Radio Ciub
1009 Hamilton Ave.

Clifton Forge, Ya.

CB 5-W.Tri City Ciub
c/o John Cagle

1006 Eiko St.

Colonial Heights, Ya.

Radio Experiments
c/o John Childress
307 Norfolk Ave.
Colonial Heights, Ya.

5 Watt Ridge Runners
c/o Herbert M. Loyd
Route |

Crimora, Ya.

Danville CB Club
100§ Riverside Dr.
Danvilie, Ya.

Arfax CB Club
Box 551
Falls Church, Va.

Bedford CB Radio Club
¢/o Lewis Nunn
Forest, Ya.

S cB CLUBS
cB CLUBS cB

cB cLUBS

CcB CLUBS

Piedmont Citizens Radio
Assoc.

¢/o Everson Hottle

Haymarket, Va.

Bath Co. || Meter CBers
Box 128
Hot Springs, Ya.

Henry Co. CB Ciub
805 Parkview Ave.
Martinsville, Va.

CB 5 Watters of Ya.
Court House
Newport News, Va.

Crystal Crackers CB Club
c/o Elbert Lemar
Pennington Gap, Va.

Ya. State CB Radio Assoc.

2100 Manly Rd.
Richmond 29, Va.

Roanoke Yalley CB Radio
Club

¢/o McKnight Electronics
Shenandoah Ave.
Roanoke, Va.

Piedmont Citizen Radio
Assoc.

Box 101§

Shadwell, Va.

Apple Valley CB Club
435 Fairmont Ave.
Winchester, Va.

Potomac & Rappahannock
Citizens Radio Assoc.

621 Sharp Dr.

Woodbridge, Ya.

Evergreen Area CB Assoc.
9220 Holly Dr.
Everett, Wash.

Port Angeles CB Club
426 Seventh St.
Port Angeles, Wash.

CB Minutemen of Wash.
7403 Sixth Ave., W.
Seattle 99, Wash.

Evergreen Area CB Assoc:
519 N. 44th St.
Seattie 3, Wash.

14W Assoc. of Seattie
2116 Ferry Ave.
Seattle 16, Wash.

Racine CB Club
1019 Crabtree Lane
Racine, Wis.

Central H. S. Radio Club
2476 S, 75th St.

West Allis 19, Wis. ‘@*

: Electronic Tachometer :

Continued from page 71

These low-voltage pulses are fed to the
tach, and are reduced in amplitude by a
voltage divider. The voltage divider
feeds a pulse shaper (see CR-1 and
CR-2 in schematic) which uniformly
shapes incoming pulses and applies
them to TR-1. R3 clips the peaks to pre-
vent TR-1 from being overloaded. TR-1
amplifies and inverts the pulses. Zener
diode CR-2 keeps the level of the pulses
uniform while C-2 keeps the pulse
width constant. The series (CR-4) and
shunt (CR-3) diodes which drive the
meter allow only the positive-going
pulses to pass. Negative-going pulses
are shunted to ground.

The meter indicates the average volt-
age of the pulses. When engine speed in-
creases the points open and close faster,
increasing the number of pulses to the
meter and causing it to indicate a higher

voltage.

If you do a lot of driving for

business or pleasure, the tach will pay
for itself in no time.-

www_americanradiohistorv. com
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The Decibel

Continued from page 57

you can use voltages and the Voltage
Ratio column when determining ratios.
However, the input and output imped-
ances of the equipment you’re checking
must be the sume. Now, notice in the
table that 3db represents a power ratio
of 1.99 but that 6db represents a voltage
ratio of 1.99. We won'’t go into the math
required to explain this but, when deal-
ing with voltage or current, our early
formula becomes db = 20 log E1/E2,
where El is the larger voltage and E2
is the smaller voltage. In the case of cur-
rent the formula would be db = 20 log
I1/12, where I1 is the larger current and
12 the smaller current. When you are
working with voltage or current the an-
swer will be twice as great as when deal-
ing with power.

An example should make this clear.
While driving your amplifier with a
sine-wave signal, you measure the volt-
age across the speaker terminals and
calculate the power to the speaker to be
10 watts. (To calculate the power you
would use the formula W = E2/R,
where W is the power in watts, E is the
measured voltage and R is the imped-
ance of the speaker.) You change a tube
in the amplifier and the voltage to the
speaker doubles. This, then, would be a
voltage ratio of 2. Under the Voltage
Ratio column in the table you'’ll find that
a voltage ratio of 2 (1.99, actually) is
equivalent to 6db. Now notice that 6db
represents a power ratio of 4 (actually
3.98) . Therefore, when you doubled the
output voltage the power was increased
four times to 40 watts.

Microphones. If everything in elec-
tronics were rated in db with the same
reference level, db problems would not
be difficult. As a general rule, most
equipment is rated in terms of the dbm
reference level. The problem-children,
however, are microphones, since their
outputs may refer to different reference
levels.

Some microphone output ratings are
given in reference to 1 mw (0dbm).
Some are rated in dbv (1 volt). And
some are in reference to 1 millivolt.
Some, judging from performance, have
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heaven-knows-what for a reference
level. But, regardless of the reference
level, the important thing to bear in
mind is that since the db is just a ratio,
it doesn’t matter what reference is used
as long as you consistently use the same
one. If a microphone with a —57dbm
rating driving an amplifier’s output to 1
watt is replaced with another micro-
phone with a —54dbm output level (a
3db difference or a power ratio of 2),
the amplifier will now deliver 2 watts.

If a microphone having a —60dbv
rating driving an amplifier to 10 watts
is replaced with a microphone having a
—57dbv rating (again a 3db difference),
the amplifier will deliver 20 watts. In
other words, the power ratio always will
be the same, regardless of the reference
used, so long as both microphones have
the same reference.

Now that we have shown how to use
the db in audio work, let’s see how it’s
used in other places.

Amateur Radio. Most newcomers to
amateur radio say the more power the
better—if 100 watts output is good, 1
kilowatt is likely to be ten times better.
This is not always true. For example,
let’s say the station you're listening to is
running a “full gallon” (1 kilowatt) and
you read him at 20db over S-9. (The
S-meter reflects power, and each S unit
nominally equals 6db.) In the table you
find that 20db is equivalent to a power
ratio of 100. Now, by dividing the origi-
nal 1,000 watts by 100, you get 10 watts.
Tell the other station to cut back his
power to 10 watts. You will now receive
him at S-9, still a powerful signal, with
a considerable saving in power and tube
life. That extra 20db was being wasted.

FM and TV Antennas. With few ex-
ceptions, antennas are rated in db gain
—a figure which tells you in advance
how the antenna should perform. But
what is the reference? The dipole is the
reference FM/TV antenna. It is said to
have 0db gain. Its receiving pattern,
shown in Fig. 2A, is bi-directional with
maximum sensitivity at right angles to
the element’s axis. Notice the pattern of
the yagi antenna in Fig. 2B. The rear
and side sensitivity has been pressed
into the forward direction. Typical gain
for a yagi is 9db. Since 9db represents a

Electronics Illustrated
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power ratio of 8, the yagi will deliver
eight times more signal when either
transmitting or receiving than will a di-
pole mounted in the same position.

Citizens Band Antennas. CB anten-
nas also are rated in db gain, a figure
useful in indicating effective trans-
mitted power. The CB reference an-
tenna is the ground-plane and its gain
is said to be 0db. It has a non-directional
radiation pattern, as shown in Fig. 1A.
The directional beam antenna has a gain
of around 10db. The table tells us that
10db represents a power ratio of 10.
Therefore, in the forward direction, the
beam, when fed a 5-watt signal, will give
the same performance as a 50-watt
transmitter feeding a ground-plane an-
tenna. Such a beam antenna will in-
crease your d-watt signal to 50 watts of
effective power. Since the beam’s pat-
tern is essentially the same for receiving
and transmitting, the beam also will
produce a 10db gain in the forward di-
rection when receiving.

Arée Radio Waves a Threat?

Continued from page 79

sity of California has dealt with the
longevity of mice to determine whether
irradiation below “safe” levels would
affect life span. Results are not yet in.

Other experiments have dealt with
the permeability to ions of nerve mem-
branes. The sciatic nerve of a frog was
subjected to microwaves while an ionic
solution was dropped on the nerve. The
ion concentration in the nerve was then
measured with ultraviolet spectroscopy.

Other experiments are planned to
deal with the so-called free radicals as
they are affected by RF energy. Free
radicals are intermediate products in a
chemical reaction. Presumably, they
have an important function in the ef-
fects of medicines on our body func-
tions. It is thought by medical re-
searchers that free radicals are largely
responsible for the benefits we derive
from medicaments.

Research in athermal effects has just
begun in earnest. Many medical thera-
pists who did early work with dia-
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thermy commented on the possible
beneficial effects of small dosages of ir-
radiation, but it is difficult to predict
where the research will lead and what
it will mean to you and me.

The medical type research has dealt
largely with benefits that might come
from irradiation. What about the haz-
ards? Will we be forced to limit radia-
tion from transmitters and industrial
generators in the same manner that we
limited nuclear bomb testing because of
possible contamination of the atmos-
phere? Such a step seems hardly likely.

But foregoing limitations does not
mean there are no hazards. It seems en-
tirely possible that some psychological
effects in humans may be measurable
in the vicinity of powerful transmitters.
There is some concern about the matter
but no research projects have been an-
nounced. The author, as a matter of fact,
has tried for some time to interest re-
searchers in such a project, but with no
success.

It is entirely conceivable that drivers
passing transmitting towers may suffer
a measurable slowing of reaction time,
as did scientist Gordon’s dogs. This, of
course, would represent a hazard to
safety. Possibly, the effects may take
place only at certain frequencies.

Before we install super-power trans-
mitters to communicate with space ve-
hicles and interplanetary explorers, it
would be well to investigate all the pos-
sible effects on humans of strong and
weak electromagnetic radiation, even if
such effects are only temporary.

An Italian scientist named Cazza-
malli, who has been much maligned,
found that his subjects began to have
hallucinations when subjected to strong
RF fields for long enough periods. Can
we say for certain that this has not hap-
pened to pilots, to automobile drivers,
to train engineers at the moment of
passing a transmitter? We certainly
cannot attribute air disasters and car
wrecks arbitrarily to radiation. But we
can’t be sure there was no connection.

This, then, is a new frontier for sci-
ence. The challenge is to determine the
precise effects of electromagnetic radia-
tion on the human body. -§-
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Good Reading Hi-Fi Record Guide

Continued from page 95

HE ABC’s OF SHORT-WAVE
LISTENING. By Len Buckwalter.
Howard W. Sams & Bobbs-Merrill, New
York & Indianapolis. 96 pages. $1.95
A good many of those reading this
column may already be SWL’s—aren’t
you? If you are, you're no doubt trying
to make converts of your brothers,
friends, or even your wife or mother.
This is just the book to give your vic-
tims. It’s a fine, entertaining essay that
explains the appeal of short-wave listen-
ing and tells the eager reader how to
become an SWL himself.

ERVICING TRANSISTORIZED
TWO-WAY RADIO. By Patrick
Craney. Howard W. Sams & Bobbs-
Merrill. New York & Indianapolis. 128
pages. $2.95
Everyone loves tubes (we can at least
find out which one to blame when some-
thing goes wrong), but transistors keep
coming along. With the advantages they
offer for portable equipment they are
making a logical place for themselves
in two-way radio. For anyone con-
cerned, this book is a good way to start
learning to live with them.

And make note of . . .

HI-FI HANDBOOK. By Steven
Hahn. Crowell. 216 pages. $4.95

MODERN INFRARED TECHNOL-
OGY. By Barron Kemp. Sams. 255
pages. $4.95

RCA TRANSMITTING TUBE
MANUAL. 320 pages. $1

RADIO-TELEVISION -ELECTRON-
ICS DICTIONARY. Rider. 190 pages.

$3.50
RCA TRANSISTOR MANUAL. 304
pages. $1.50

TV SERVICING MADE EASY. By
Wayne Lemons. Sams. 160 pages. $2.95

POCKET DICTIONARY OF COM-
PUTER TERMS. Sams. 96 pages. $1.50

TROUBLESHOOTING WITH THE
VOM AND VTVM. By Robert G. Mid-
dleton. Sams. 160 pages. $2.50-§&-
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Gilbert and Sullivan caper. Ruddigore
is not their most popular effusion but it
is entirely typical, as an analysis of the
title itself indicates. Red Blood, egad,
and performed with vigor, understand-
ing and style by the D’Oyly Carte com-
pany, the inaugural enactors of the G&S
masterpieces. All's still right with the
world.

Organ music is fine for testing your
stereo or mono hi-fi rig and here’s a new
Bach series, with Carl Weinrich at the
manuals, which provides great music
and outstanding sonics. In Volume 2
there are only four compositions but
each is monumental.

If Modern Jazz is sometimes discon-
certing because its melodic base is un-
familiar, a corrective is offered in a
series of records that features famous
jazz artists playing songs by famous
popular composers. In Great Jazz Ar-
tists Play Compositions of Harold
Arlen, there are nine numbers, each
played by a different group. As the
tunes are familiar and often obdurately
individual and the players include
people like Wes Montgomery, Bill
Evans, Herbie Manne and the Adder-
leys, here is ample opportunity for
provocative—or frustrating—music-
making.

Records discussed in this column,
with monaural discs listed first and
stereo versions following:

Renaissance Festival Music
Greenberg, New York Pro Musica
Decca DL-9419; DL-79419
Purcell: Come Ye Sons of Art
Deller, Choir, Orchestra Yanguard BG-635; BGS-5047
When | Was a Young Girl Barbara Dane
Horizon WP-1602; WP-1602-S
Burl Burl lves

Decca DL-4361; DL-74361
Jimmie Rodgers in Folk Concert
Dot DLP-3496; DLP-2549%
Beethoven: Fifth Symphony
Dorati, London Sym. Orch.
Haydn: Lord Nelson Mass
willcocks, Chorus, London Sym. Orch.
London 5731; OS-25731

Mercury MG-50317; SR-90317

Schubert: Music for Rosamunde
Abravanel, Davroth, Chorus, Utah Sym. Orch.
Yanguard VRS-1087; VSD-2114
Gilbert and Sullivan: Ruddigore
D'Oyly Carte Opera Co. London A-4248; OSA-1248
Bach: Organ Music, Vol. 2 Carl Weinrich
RCA Victor LM-2649; LSC-2649
Compositions of Harold Arlen Joir Artists
Riverside RM-3518; RS-935i8

Electronics Illustrated
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BY HEATHXIT

4-TRACK STEREO TAPE PLAYER*

¢ Plays pre-recorded 4-track stereo or mono tapes
through amplifier tape head inputs = Convert %o
recorder by adding electronics later « 7 & 3¥% ips
¢ Fast forward & rewind « 7" reels ¢ Digital counter
¢ Response 40-15,000 cps, =3 db « Wow & flutter
.2% or less at 7% ips KIT AD-12, 16 Ibs., no mon3ay
down,$12mo...............

4-TRACK STEREO TAPE RECORDER*

¢ Includes mecorec & playback pre-amplifiers for 4-
track steree or mono tapese« 7% & 3% ips * 7" reels
e Two inputs each channel with mixing controlseTwo
VU-type meters  Digital counter ¢« Response 40-
15,000 cps =3 db ¢ Wow & flutter 2% or iess
e Distortion 1% caless KIT AD-22, 23 Ibs., no money
I T N O S etme b $179.95

4-TRACK. PORTABLE STEREO RECORDER"*

« Includes all ampliiers & speakers * Records & plays 4-track stereo & mono tapes
* 7% & 3% ips ¢ Bar-type level indicators ¢ Mike & line inputs « Dual two-way *Aal mechanisms leature
speaker systems ¢ Stereo headphone jack « Factory assembled case with lift-top exdusive Heathiit version

lid and swing out cetachable speaker wings. KIT AD-72, 43 Ibs., no money dn., "_';ggzd°'df:"c";"“7§"‘,"§flk_
P e i e I 1 T o I 1 e $198.00 city for long, cependable
performance —bsige & cop-

pertone color

) . ——— —— D ——— ——  ——— N W D YA ———
HEATHK

FREE 1963 HEATHKIT & subsdiary of Deystrom Heath Company

CATALOG Benton Harbor 39, Michigan
' -r:)o:uer;e"l‘ﬂsgites!fo': Igttr::;l'i'lz Please Send My FREE 1963 Heathkit Catalog

i, TV. Electronic Organs,

Marine Educational. Ama- R e

teur Radio, Test & Lab,

—Home & Hobby that save up

10 50%' Send for your free

zopy taday!

Street —

City. s Zone.. .State _
Prices & specifications subject 1o change without notice. Deater & export prices silghtty higher.

July, 1963
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El At Large

Continued from page 100

a slightly higher level.

Though great ideas don’t always see
the light of day, the outlook is fair to
good in this case. Some time soon a hi-fi
primer/first reader of about 60 pages is
likely to be announced by IHF. It will
be distributed by hi-fi dealers, probably
at a quarter a copy, and offered by mail
to readers of such magazines as EIL

We haven’t seen a word of the copy to
date but we unhesitatingly recommend
the yet-unpublished tome to anyone
with even a vague interest in having
hi-fi at home or anyone who is looking
for more advice before taking the
plunge. On the committee are the top
hi-fi publishing specialists (that’s the
word that lets us out) of the day, so the
information offered up is certain to be
authoritative and usable. It’'s seldom
that one sees such a single agglomera-
tion of high-fidelity brainpower.

In another activity, IHF is making a

recommendation to the Federal Trade
Commission about the use of the term
high fidelity. As Ray Pepe said, “High
fidelity is a term that belongs to any
Tom, Dick or Harry who wants to use
it.” You see it applied to some mighty
strange equipment here and there.

The IHF realizes that high fidelity
can’t be restricted by law to any one
kind of equipment but it would like to
see the FTC require those using the
term to define it. A hi-fi ad, under a rule
like that suggested, would have a foot-
note to give actual power and distortion
figures for any equipment described.

That might lead to some eye-catching
footnotes, considering the fact that we
now have high-fidelity lipstick and high-
fidelity brassieres, among other things.

IHF’s major contribution to date
probably is the set of standards it has
given the audio industry. Where once
specs didn’t mean a thing because they
had that brassy ring, you now get the
silver tones of truth because you can
make direct comparisons when the
specs have a common basis.—R.G.B. -§-

IN PAPERBACK AT LAST...
THE GREATEST INSPIRATIONAL

THE POWER
OF POSITIVE
THINKING

by NORMAN VINCENT PEALE

MORE THAN 2 MILLION COPIES SOLD
IN EXPENSIVE HARDCOVER EDITIONS

The practical guide to mastering problems of everyday 1E8 SOLD

living that has helped millions to achieve success and

happiness . . .“Wise, friendly, unpretentious guidance.”
s y
—NEW YORK WORLD-TELEGRAM

A CREST
BOOK

MORE THAN 2 MILLION COP

R608

AVAILABLE WHEREVER PAPERBACKS ARE SOLD
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DXing CB In Sweden

ORNSKOLDSVIK, SWEDEN

N radio circles here in Sweden we

have heard only a few facts about the
American Citizens Band. But one of the
more interesting bits of information, in
view of this report, is that CB stations
are limited to 5 watts of power and are
for short-range communications. I won-
der if CBers ever wonder about how far
their signals reach when conditions are
right?

They might be surprised to learn that
their communications come into my
shack fairly regularly on peak-DX days.
And that’s quite a jump! My home is in
a town of 7,000 people on the east coast
of Sweden. I'm not far from the Arctic
Circle and about 400 miles north of
Stockholm. My antenna is a 590-foot
V-beam and my receiver a Hallicrafters
SX-71. My location is advantageous in
that I am on a high hill.

My greatest success in- picking up
27-mc signals came on a February eve-
ning at 1718 GMT (6:18 p.m. local time

and 12:18 p.m. on America’s East
Coast). I had been having fair success
tuning in the Citizens Band signals but
was not able to read most of them. Sud-
denly I ran into a very strong one that
read S-8 and was clear. His call letters
were 1W1195. I heard him say he was
located in West Haven, in Connecticut.
Through a W1 ham friend in that city,
I got 1W1195’s name and address and,
a few days later, sent him a reception
report.

About a week afterward I received a
QSL card from the station’s owner,
whose name was Charles. I was de-
lighted with the card and I think
Charles was quite a bit surprised by my
report. His transmitter was rated at 5
watts, he used a converted BC-454 to
receive and his antenna was a ground

plane.—Sven Elfving *Q’

July, 1963

Are you standing still
in electronics while
this man adyances?

=

A CREI Program helped Edward W. Yeagle advance to
project engineer at Barnes Engineering, Stamford, Conn.

Success in electronics today comes to men
who back up their experience with up-to-date
technical knowledge that can’t be learned on
the job. CREI provides this education
through industry-recognized home study
programs that emphasize immediate applica-
tion of knowledge acquired.

If you’re working in electronics, take
the first step toward advancement today—
send for FREE book explaining how
CREI Programs can help you. Use coupon
or write: CREI, Dept. 1707A, 3224 Six-
teenth St., N.W., Wash-
ington 10, D. C.

SEND FOR FREE 58-PAGE BOOK

Founded 1927
Accredited

Member of the
National Home
Study Council
The Capitol Radio Engineering Institute
Dept. 1707A, 3224 16th St., N.wW., Washington 10, D. C.

a |

e |

|

|

Please send me FREE Book describing career oppor- '
tunities and CREI Programs in advanced electronics. | l
am employed in electronics and have a high school |
education. i
Name Age__ |
Address_ :
City Zone ._State I
Employed by i
Type of Present Work I
Check:[JHome Study [JResidence School [JG.1. Bill 48 |
___________ - I W=
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1

EI Plcturescopﬂe |

THE shapely nurse who asks, “How are you today?”’ may be 3
made antique by electronic patient-monitors manufactured by

Epsco of Cambridge, Mass. She’ll already know how you and sev-

[ i ire by glancing at her monitoring console down

itors display and record electrocardiogram
toencephalogram (brain) data, in addition to

other body proces es. One nurse thus keeps close watch on

several patients.. A 'more complex monitor used in operating

isplays data at three locations simultaneously. s

E ¥

ricanradiohistorv.com
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In hospital room, electronic monitor’s elecirodes are strapped to leg and arms for heart
activity (EKG) and to the head for brain’s electrical activity (EEG). The two resulling traces
appear simultaneously on cathode-ray tube face (right photo) at nurse’s monitoring station.
On the opposite page is .a large hospital installation which can meonitor eight patients at once.

An operating-room
monitor displays
patient data at three
points (two are
shown in center and
bottom of photo at
right). Five “modali-
ties” are monitored:
EKG. EEG, the ar-
terial and venous
blood pressures, and
body temperature.
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{Check or M.O. please} .
ILLUSTRATED, 67 West 44th St.,

Your advertisement can reach this mail-buying audience for only 50¢ per word . . .
. minimum (0 words. Closing dates are the 20th of 4th preceding month
i.e. copy for the November issue must be in our office by July 20th. Mail to ELECTRONICS
New York 38, N. Y. Word count: Zone number free. Figure one word:
Name of state (New Jersey), name of city (New York); sets of characters as in key (14-D}; also
abbreviations as 35MM, 8x10. D.C., A.C.

SAVE MONEY o ORDER BY MAIL

ELECTRONICS IILLUSTRATED

payable in advance

¢ o o FOR SALE

FREE LITERATURE keeping you informed

on the latest work-saving, money-mak-
ing test equipment. Learn how Easy
Budget Payment Plan lets you pay out of
increased earnings. Top engineered test
instruments are priced for tremendous
value. Write today. Century Electronics,
352 Maple Ave., Westbury, N. Y.
EXCELLENTY BUYS on Tubes and equip-

ment ali listed in the ''Green Sheet.'
Send .25¢ for yout copy today. Cash paid
for unused tubes. Write. Barry Electronics
Corp., 512 Broadway, Dept. El, NYC 12,
NY.

BARGAINS! BUY wholesale! Save money!
Free catalog! Norris, 273-CC Merrick

Road, Lynbrook, N. Y.

INEXPENSIVE BUSINESS Cards, Labels,
Rubber Stamps. Prices, Samples——Pos'-

card. Hubbard, Box IZBI-P. Berkeley 1,

Calif.

MYLAR TAPE I3 mil (strong) 77 reel
1200" $1.75 postpaid. A.D.B., 200 Rose,

Alamogordo, New Mexico.

INVESTIGATORS, WRITE for free bro-
chure on latest subminiature electronic

listening devices. Dept.-5X, Ace
Electronics, 11500 NW T7th Ave., Miami
50, Florida.

CONVERT ANY television to sensitive,
big-screen oscilloscope. No electronic
experience necessary. Only minor changes
required. fliustrated plans, $2.00. Rellco,
Box 10583, Houston 18, Texas.’
GOVERNMENT SURPLUS. How and
Where to Buy in Your Area. Send $1.00.
E.l. Surplus Information, Headquarters
Bldg., Washington 6, D. C
EXPERIMENTERS, HOBBYISTS, techni-
cians . . . buy sell transistors, ca-
pacitors, transformers, etc. Big profit.
Free wholesale catatog. Send self-ad-
dressed, stamped envelope. D-E Devices,
Box 214, Jericho, New York.
CB TRANSMITTERS $6.00. Other bargains,
send 10¢ for list. Yanguard, 190-48-99th
Ave., Hollis 23, N. Y

e o o« BUSINESS OPPORTUNITIES

$100 WEEKLY POSSIBLE. Compile mailing
lists and address envelopes for adver-

tisars. Home — spare time. Particulars

free. National Service, 81 Knickerbocker

Station, New York City.

MAKE $25-$50 WEEK clipping newspaper
items for publishers. Some clippings

worth $5.00 each. Particulars free.
National, 81 Knickerbocker Station, New
York City.
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YENDING MACHINES—No selling. Op-

erate a route of coin machines and earn
high profits.’ 32-page catalog free!
Parkway Machine Corp., 7I5El Ensor St.,
Baltimore 2, Md.

SALE ITEMS—Tapes— Recorders —Com-
ponent Quotations.. Bayla, Box I3IE,
Wantagh, N. Y,

e o » RADIO & TV

s » o PRINTING, MULTIGRAPHING,
MIMEOGRAPHING

EMBOSSED BUSINESS Cards,
Card Service, Box 2131, Tuisa,
homa.

» » o« EMPLOYMENT OPPORTUNITIES

PRINTING - ADVERTISING SALESMEN.

Excellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign letters, Automobile ini-

1,000 $4.00.
Okla-

tials. Fres Samples. '‘Ralco™-Ei, Box L,

Boston 19, Mass.

o o o l. Q. TESTS

I. Q. TESTS. Accurate, inexpensive.
Home-administered, professionally in-

terpreted.  Research  data needed.

University Testing _ Institute, R-25, Box

6744, Stanford, California.
e o o BUILD-IT-YOURSELF

PROFESSIONAL ELECTRONIC Projects—
Organs, Timers, Computers, etc.—$!

each. List free. Parks, Box 1665 Lake

City, Seattle 55, Wash.

ALL TRANSISTOR wireless microphone—
complete instructions, schematic and
parts list $2.00. BCS Labs Box 3, Penn-

del, Pa.

e o o HI-F} & STEREO
4/TR Stereo Tapes—bought, sold, rented,

traded! Bargain closeouts! Ca'alog/
Columbia, 9651 Foxbury, Rivera, Cali-
fornia.

e o » TAPE RECORDERS
LEARN WHILE Asleep with your re-

corder, phonograph or amaring new
"‘Electronic Educator' endless tape re-
corder. Details free. Slsep-Learning
Research Association, Box 24-Ef, Olym-
pia, Washington.
TAPE RECORDERS Hi-Fi Components.

Sleep Learning Equipment, tapes. Un-
usual values. Free Cafalog Dressner,
1523 Jericho Tpke., New Hyde Park-4
N. Y.

RENT STEREO Tapes—over 2500 different

—all major labels — free catalog.
Stereo-Parti, 81i-AY Centinela Ave., In-
glewood 3, California.

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-
uvally Boxed, One Year Guarantee—all at
Bug?est Discounts in Americal We serve
essional servicemen, hobbyists, exper-
|men'ers engineers, technicians. Why Pay
More? Zalyfron Tube Corp., 461 Jericho
Turnpnl(e Mineola, N. Y.

10 DISTANCE CRYSTAL Set Plans—25¢;

20 different—50¢. Includes Transistor
experiments, catalog. Laboratories,
1131-M  VYalota, Redwood City, Cali-
fornia.

DIAGRAMS FOR Repairing Radios $§i. 25
Television $2.50. Give make, model.

Diagram Service, Box 672El, Hartford I,
onn.

o o o DETECTIVES
DETECTIVE PROFESSION.

Easy home

study plan. Lapel pin, certificate, fu-
ture. Free information, Professional
lnveshgafcrs Box 41197-CC, Los Angeles
41,
e o o MUSIC

INTERESTED IN New Electronic Musical

Instruments? Send for free copy of
**MoogMusic'’ to R. A. Moog Co., Dept.
F, Box 283, Ithaca, New York.

o o » PERSONAL

INDEPENDENT THINKERS — investigate

Humanism, the scientific personal phi-
losophy! Free literature. American
Humanist Association, Dept. Ei-2, Yellow
Springs, Obhio.

e o o MISCELLANEOUS

HYPNOTIZE UNNOTICED, quickly, ef-

fortlessly, or refund! Thousands de-
lighted! $2.00. Minter, Box 244-P, Cedar-
burg, Wisconsin.

TRANSISTOR IGNITION. 280/1 coil, man-

ual Special $8.50. Kits, parts, available.
Anderson Engineering, Wrentham, Massa-
chuseﬂs

METER REPAlRS——aII makes and models.
Bigelow Electronics, Bluffton, Ohio.
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Transatlantic TV:
1930

THE idea of television programs flow-
ing back and forth across the Atlan-
tic between America and Europe via the
Telstar and Relay satellites has caught
the public’s fancy in recent months. But
transatlantic TV is much older than that
—more than 30 years older, in fact.

In 1929 and 1930 the General Electric
Co. in Schenectady, N. Y., built a pio-
neer television transmitter and at-

tempted te send video images to Eng-
land, Germany and Australia. The tests
were mildly successful to GE, but to one
English radio hobbyist they were little
short of astounding.

Douglas Walters, G5CV, was living at
Godalming, Surrey, at the time and had
worked as an engineer for the Baird Co.,
which ran daily 30-minute television
transmission experiments for the BBC.
Mr. Walters, as a hobby, put together a
home-brew TV receiver which had a
mechanical scanning disc containing 30
holes.

On September 16, 1930, Mr. Walters
was tuning around 15 mc with a radio
receiver when he bumped into a signal
he recognized as video. Quickly switch-
ing in his television set, he saw on his
screen the image of a man. A little later
came a voice which announced that this
had been an experimental television
transmission from the GE - station
(W2XAF) in New York. The thrilled
Briton sent off a cable to the company
and two days later received a wire con-
firming his report. The message added
that this was believed to be a distance
record for amateurs.

Mr. Walters still has the original
cable—written with pencil in longhand.

—Thomas W. Duignan §-

NOW IN PAPERBACK THESE FAMOUS BEST SELLERS
BY KENNETH ROBERTS —

America’s Greatest Historical Novelist

NORTHWEST PASSAGE

“An enormous tale in every sense
of the word . . . a tremendous story.”
— Chicago Tribune

- LYDIA BAILEY

I “As superb entertainment
as can be found.”
— Boston Herald

M6

KENNETH ROBERTS’ epic novels of America have become literary
classics. Crest Books is honored to bring them to the public in these
OLIVER WISWELL THE LIVELY LADY

handsome new pocket-size volumes.
CAPTAIN CAUTION RABBLE IN ARMS ]

l: ARUNDEL BOON ISLAND
only 95¢c each

ON SALE WHEREVER PAPERBACKS ARE SOLD
FAWCETT WORLD LIBRARY

M610

Coming Soon:
Py

CREST
BOOKS

Buy this Crest Book from your local newsdealer. If your dealer is sold ouf, send only 95¢ plus 10¢ for post-
If order is for five or more

age and handling to Crest Books, Fawcett Publications, Inc., Greenwich, Conn.

books, no postage or handling charge is necessary. Please order by number and title. No Canadian orders.

July, 1963
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SERVICEMEN:

- THE SIGH OF RAD-TEL'S
RAD-TEL HAS THE RELIABILITY FOR
LATEST TUBE TYPES. OVER 15 YEARS

* Manufacturers Suggested List Price
Send For New Tube & Parts Catalog
e Send For Trouble Shooting Guide

Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN
FIX YOUR OWN Tv SET BOOK

You can fix your own TV if you have TV Fixit
Book . . . because 80% of troubles are caused
by tubes. This book expldins, illustrates trouble
and what tubes cause this trouble. Pinpoints in
over 3000 1ayouts by model number, position and

__6AT8 .86 |- 6HE 58| __12Bz7 .86 |__70L7 .97
__6AU4 .85 |__6J5GT .51| ___12CN5 .56 11723 .85
| 6AUS .52} 6Js J1| _12CRE 67 | 807 75
———————— ORDER FORM @ MAIL TODAY == me—eem
RAD-TEL Tube Co. s )
3 Total
poptiBty Part(s) §
55 Chambers Street Postage $.
Newark 5, New Jersey Grand
Total $

: B type tube causing trouble.
¥ i s $1 .00
Easy to work on
set while panel is off.

: 6 f, No. 154, 29¢ ea. Lots of 3—25¢ ea.
%~ RAD-TEL TUBE CO. ".%%

ano HI-FI
55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

‘TERMS: 25% deposit must accompany all orders, halance C.0.D. Orders under $5.
add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes
per 1 Ib. Subject to prior sate. No C.0.D.’s outside contineatat U.S.A.
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EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL
‘Qty. Type  Price | Qty. Yype  Pricef Qty. Type  Price | Qty. Type Price

__0z4 J9| __sAus .87} ___6KE 83 |._.12cUs .58
—1AX2 62 {___6AVE 41| 654 52 |__12cue 1.06
183 791 _eAw8 .90 |___6SATGT .99 j___12CX6 .54
__1DONS  55]___eAX4 86| __6SH7 1.02 |__12D4 .69
—163 .79 | ——saxs 74| 6837 .88 |.__12DES .83
.13 .79 | __eBas .50 | __6SK7GYT .95 |__12pL8 .88
___1K3 79| __eBCS  .81|___6SLIGT .84 |___12DG6 1.04

_1RS 77| _—_8BC8 1.04|___6SN7Y .65 |__12DS7 .84
185 .75 | —_6BE6 55| 6SQ7GT .84 |__12DTS .76
174 .72 | __68BFS 90| __614 .99 |__12077 .79
__1Us .65 | __6BF6 44| ___sT8 .85 12DY8 .78
—_1X2B .82{__ sBG6 1.70|___sUB .83 |__12Dws .89
__2AF4 96)__eBHB 98| ___6VEGT 54 |__12D26 .62
—_3ALS 46| __6BJ6 65| ___6w4 61 {__ 12EDS .62
—__3AUs 341 ___6BJ7 79| __6wW6 71 | _12EGE .82
___3AVE 42] __eBK? .85|__ _6X4 41 {___12EKE .62
_._.’IBCS 63| ___8BLY 1.09|___6X8 .80 {___12ELS .50
___3BN6 .I5|__6BNG6 .74|___7A8 68 | 12626 57
—_3BUs 78| __eBGE 1.12{___7AU7 65 |__12F8 .66
__3BY6 58| ___esa? 1.00 TEY6 75 |—_12FA6 .79
__3B26 .56 | —__6BUS 70| 7Y4 .69 | __12FM6 .50
—_3CB6  .56|__6BX7 1.11{__8AUS8 .90 12FR8 .97

—3csé .58 |_6BZs .55 | _BAWS .93 1___12FX8 .90
...3DG4 .85 | —6BZ7 1.03|._.8BGS .60 |___12GC6 1.06
~—-3DKE .60 -6C4 45| ___BCGY .63 |__12)8 84
—_3DT6 .54 | __6CB& .55 | . 8CM7 70 |__12K5 75
——36KS 99|__6cpDé 151 | _BCN7 .97 | 1216 .73

—-3a4 63| __.6CGT 61 .. ..8CS7T 74 | _125F7 69
— 354 J5}___6CG8 80§ . _BEBS .94 | 12SK7GT .95
——3va 63} ___6Cls 79 | _8FQ7 .56 | __12SL7 .80

—_4BQ7 1.01|___6CM? 69| 9oCLs .79 [—-12SN7 .67
— 4CS6 .61 )___8CN7 70 | ——-11CY7 7S |___125Q7G7.91
—A4DTe 557 __6CQs8 .92 | —_12a4 .60 |—_12VU7 .82
—A4GME 60| __6CR6 60| —.12AB5 .60 |_12vé .63
—_SAMS .79 | __6CS6 57| —12aCc6 S5 )._12wé T
—_SANB .90 | __86CST 68| ___12aD6 .57 |___12X4 A7

RAD-TEL TUBE CO. NO

OTHER MAIL ORDER TUBE COMPANY

—_5AQ5 54| __6CUS 58| __12AE6 .50 17AX4 67
___SATS B3| —_6CUE6 1.08| ___12AE7 .94 17DQ6  1.06
—58BK7 .86 | _86CYS J0| —12AF3 .73 18FW6 .49
—SBQ7 1.01|__6CY7 J1|__12AF6 .67 |.___18FX6 .53
—5BR8 .83 | __6DA4 68| __12AJ6 .62 18FY6 50
—5CG8 .81| ___6DE6 61| _—12aL5 .47 194U4 87
-—.5CL8 .76} ___6DGE .82) __12AL8 .85 19BG6 1.39
—_53cas 841 ___€DJ8 1214 _12a605 .60 19EAS8 79

—SEA8 .80} ___6DK& 59| __12AaT6 .50 |__1978 .85

—-SEUSB .80} __6DN6 1.55|___12AT7 .76 | 21EX6 1.49
—_S)6 72| —6DQ6  1.10| __12AUs .51 |__25AX4 .70
__ 578 .86 | __6DTS 81| __12AU7 .61 | 25CS .53
—_Su4 .60 | —6DT6 53| ___12av6 .41 |__25CAS .59
—_Sus .84 | —_6DT8 94| __12av7 .82 [__25CD6 1.52
—5V6 .56 | —6EA8 79| __12ax4 .67 |___25CU6 1.11
—_SX8 .82% ___ GEBS W3] _12AX7 .63 | 25DN6 1.42
—-5v3 46§ GEBE 84! 12AY7 1.44 | ___25EHS .55
—6AB4 .46 | __6EMS5 T7| —12A27 .86 _25L6 .57
—6AC? .96 | __BEM7 82| 1214 68 | __25w4q .68
—_6AF4 1.01|___6EUB 79| __12BD6 .50 32ETS .55
— _BAGS JO| —_6EVS - 75| ___12BPE6 .53 | __35CS 31
—_6AH4 .81 | —SEWE 57| __128F6 .60 | __ 3SL6 .60
— 6AHE 1.10}___6EYE 5| _12BHT 0 .77 | __35Wa .42
—BAKS 95 { . BFG7 69| ___12BKS 1.00 | __ 3525 .60
—_BALS .47 | —6Fva 791 __12BL6 .56 | 36AM3 .36
—_8AMS .78 | —6GH8 .80|..128a6 1.16 | 5085 69

—BAQS .53 | — 6GKS .611__ 12BR7 .74 | __50C3 .53
——6ASS5 .60 | —6GKS JJ9)___12BV7 .76 | ___SOEHS .55
—6ATE .49 | ___6GNB 84| ._128Y7 .77 | —_50L6 .61

ENCLOSED IS $ —_ ______ Please rush order.
___Book(s) Be Your Own TV Repairman @ $1.00 ea. #170
SEND: Cheater Cord 29¢ ea. Lots of 3 - 25¢ ea. #154

Orders under $5.00 - Add $1.00 handling charge - plus postage.

FREE' [JSend FREE Tube and Parts Catalog
H

{JSend FREE Trouble Shooting Guide
NAME

ADDRESS ......

CITY ... . ZONE........ STATE ...ceooinien

Ay ... -

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

BETTER...Training that is proved and tested

in Resident Schoo! shops and F
laboratories. by a School thac is . TSR Prepﬂre
the OLDEST and LARGEST of 4 )

for your

its kind in the world. :
ey | F.C.C. LICENSE

MORE COMPLETE... You learn ALL PHASES of
Television-Radio-Electronics.

LOWER COST... Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you s
pay more for less (rainingog;;n ~y Be prepared for secure future in
ol s r o/l e i -' ) INDUSTRIAL ELECTRONICS
4 g | Y
LOW TUITION! ”, 'l _ COMPUTERS
GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS
orgointo...
COLOR TV REPAIR
HI-FI AND SOUND SYSTEMS
BRDADCASTING STUDIOS
INSTALLATION

ITHESE TWO FREE
|BOOKS TELL HOW

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!

Trained technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Communications, Automation, Radar, Government Missile Projects. SEND FOR FREE FULLY-
NAFIONAL SCHOOLS SHOP.METHOD 'LL%TRATED BOOK AND
HOME TRAINING, with newly added YOU GET. .. ACTUAL LESSON TODAY.
lessons and equipment, trains you in ¢ 19 Big Kits—YOURS TO KEEP! Your own copy of ““Your
your spare time at home, for these un- @ Friendly. Instruction and Guidance ) ses-Tel

limited opportunities, including many ® Job Placement Service Ff"'“" In Electronics-Tele-
technical jobs leading to supervisory ¢ Unlimited Consultation vision-Radio” will be muiled
positions. o Diploma—Recognized by Industry to you at once. No salesman

o EVERYTHING YOU NEED FOR
SUCCESS!

IMPORTANT
SEE OTHER SIDE

will call; there is no obliga-
tion. Cut sut card along dot-
ted lines, fill in and mail
today!

NO POSTAGE NECESSARY.

YOJ LEARN BY BUILDING EQUIPMENT
WITH KITS AND PARTS WE SEND YOU.
Your National Schools course includes
thorough Practical training—YOU LEARN
8Y DOING! We send you complete stand-
ard eauipment of professional quality for
bui ding various experimental and test
uniis. You advance step by step perform
more than 100 experiments, and == === == === == —= == == = = == == ——
you build & complete TV setl|

from the ground up that is yours|

g CUT OUT AND MAIL THIS CARD TODAY-/"cron icocan™
charge. SHC {
EARN AS YOU LEARN. We'll Yes, t wont fa moke more maney in Electronics: 4=z, .

10 %
bl N

-
.

shew you how. Many studenss| TV.Rodio. Send me your FREE Fully-tllustrated &
pay for their course—and more,
wh le studying. I

o5 HEBENEEILOT N 1 RUSH TODAY—NO POSTAGE NECESSARY

1EL SLECTRONCS TELEVISION RADMD

Opportunity Book and Actual Lesson today.

APSROVED FOR . |

G TRAINING BN I
SO, Nome - SE———— Age
) |

{ | e | Address . =

\ ACCREDITED |
: MEMBER

| City - e Zone State____

[] Check here if interested only in Resident Training ot Los Angeles.  Rav-63
Veterans: Give date of discharge

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART

Write to Dept. R4Y-63
4000 So. Figueroa Street
Los Angeles 37, California

- — ——
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% Be a

SUCCESS IS THEIRS;
IT CAN BE YOURS TO0O!

| cannot praise

N.T.S. enough.

I've just gradu-

iy ated and al-

ready | have

) J started repair-

ing radios and servicing TV's

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

life ond my diploma from

National Technical Schools is
my proudest possession.

William E. Eckenrod

Thanks to
N.T.S. | have a
business of my
ownrightin
my home. |
’ have paid for
all my equipment with money
earned servicing TV sets. Yes,
N.T.S. gave me my start in
television. Louis A. Tabat

SEE OTHER .SIDE -

| S L

BUSINESS REPLY MAIL

NO PDSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

4
- — - - 4

Sy EEN

— ——— o L > — e — —

—_—— s ———

ASTER TECHNICIAN in

Onl_y_- H'I'is offers y;u ALL 8 i‘iIASES in
ONE MASTER COURSE

ALL 8 PHASES Iy ONE MASTER CORSE

. - . PHASE 1
o ot erenn L INCLOION FOC 1
DIN C LICE
90% of po,COLOR TY PREPARAT 0

Mission Inc., |
have complete
charge of our
radio work. \A

With the expert advice and
training | am receiving from
you | can do my own repairs
on our recorders and P.A.
systems, besidés keeping our
radios going. My training
from N.T.S. helps keep us on

3nd repair offe,
'€ 0pportunities,

:HASE 2

ADIO—ap g f
Radios in homes,Mcar'
Schools, all neeq expery

the air. | feel privileged to as ecome
: S po
be a member of such a fine eNn‘;v'v transistosg gog;‘n’“
institution. Ire field,
Rev. Enoch P. Sanford PHASE 3
4 INDUSTR 14,

ELECTRONICS
OMputers, Dyy,.

| have a TV rocessi
. ng m 1
Radio shop in Electronic co,:,c,':;,';?s'
Yorkville, I[li- "‘”dea Missile Sysfoms
o € New fields wh
nois, about 4 Electronics ere
R Play a
miles from my (3% vital rofe,
home, and it
has been going real good. PHASE 4

zOUND SYSTEMS
EW popularity of Hi-Fi.
Industriat eeeh 25
al soun,
and business in‘:esrgtv:':s
Make this 5 highty
Specialized and
important fielq.

| started part-time but | got
so much work that | am
doing it full-time. Thanks to
National Technical Schools.
Alvin Spera

FIRST CLASS
Permit No. 3087

Ltos Angeles, Calif.

homes hawe 44 F

upkeep, Stationg expand

— POSTAGE WIL BE PAID BY —
NATIONAL G55 SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

4000 So. Figueroa Street
Los Angeles 37, California
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C Licenge holda,
nave a wide langt:rosf
10p jobs opep to them
FCC License now a
requirement fop most
ommunicaticn ;obg.

::MSE 6

DAR ANp

MICROWAVES

c:ese are the
MMunications g

of t e future alre).;fifyems

used 0 tracking and

COntacting sate lites.

Ritsss

OMATION

& COMPUTERS

Automation and

Compute, electronics

are the new toofs of

industry apg €O merce

Skilled Technicians

:ll: these fields ars
great de

100 o, Mand at

g,l:ASE 8
OADCASTING g
COMMUNICATIONS
entertainm
industry, o co::’:r:erte
gommwuqatlons and 1
| roadCastmg have Ereat
inportance. Installation
and Maintenance of
te’qtp;):’rxeln requires

ained techpjg;
know-how, =

RESIDENT TRAIRING
AT LOS ANGELES
It you wish to take your train.
ing in our famous Resident

oldest and largest schoel of its
kind in the world—chack
special box in ceupon.

A

Approved for GI Traiing

NATIONAL G5 SCHOOLS

WORLD . WiDE TRAINING S 908
Address correspondence to DeaL
4000 So. Figueroa Street
Los Angeles 37, Calilornia

National Technical Schoels also of
fers Complete Home Study

ograms in Aute Mechanics
& I, Air Conditioning, Re-
frigeration-Electrical Appl

and Home Appliances Repair. For
information and FREE BOOK write
the School, Dept. RDC, stating
course desired,
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