Audio Special: Build a Wow & Flutter Meter!

Electronics

ILLUSTRATED

CONSISTENTLY THE BEST IN HOBBY ELECTRONICS JULY 1972 500
By the Publishers of

MECHANIX ILLUSTRATED
06125

Troubleshooting Color TV With a Scope
Low-Cost Temp-Humidity Meter You Can Build
Build a Cardio-Tach...It Reads Your Pulse!

Big Hi-Fi Contest! Win a Cash Prize!

Details on Page 45

Simple Speed Indicator for the Workshop
Sidestacked TV Antennas for a Super Signal!
The Wild World of 2 Meters

Easy-to-Build

Override .-\
Monitor -
for ||
Citizens Band " -
Channel 9 \ .

L 3

L 1 L ] L]
Y L -
oIV Ve . S—


www.americanradiohistory.com

Credit towards a Certitied Electronic Technician
(C.E.T.) rating will be granted by the National
Electronics Association to ICS students upon
completion of the ICS Career Program in TV
Service/Repair
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Practice on a new 25"
MOTOROLA QUASAR II” chassis.

TV Servicing is a satisfying
career...andthe pay is great. Qualified
men are needed now to maintain the
93 million sets in U.S. homes. And
prospects for the future are even
brighter.

Now . .. here’s an opportunity for you to prove to yourself
that you can learn TV Servicing . .. at home, in your spare time. ICS,
the world’s most experienced home-study school, will send you a
FREE Demonstration Lesson (complete with sample questions) if you
will merely fill out the coupon below and mail it to us.

In addition to your free demonstration lesson, we’ll send you
...also FREE... abrochure that describes the 25” (diagonally
measured screen) MOTOROLA QUASAR II® Color TV chassis that
we include in our TV Service Training Program.

This chassis with automatic fine tuning control is ideal for
training purposes because it combines solid state devices with
vacuum tubes to give you both kinds of practical experience. All
parts carry Motorola’s two year replacement guarantee!

The QUASAR Il chassis comes to you in three basic sub-
assemblies... NOT AS AKIT ... because we want you to learn how
to repair TV sets, not build them.

Our free literature also describes the fully assembled test
equipment you receive such as the Deluxe 5” Solid State
Oscilloscope, the tools and the learn-by-doing kits, all of the finest
quality.

And we’re going to tell you about eight other career
opportunities in Electronics and the ICS Career Programs that can
help prepare you for them.

r——_—_—_—_—__—_—1
’ M M .
All you’ve got to do is mail I ICS School of Electronics Dept. AA203X
the coupon. Scranton, Pa. 18515
SEND IT TODAY! | ves. 1 want you to mail to me without obligation, the FREE
DEMONSTRATION LESSON and complete literature on the
l career prograin checked below. (Please check one.)
l ] Color TV Servicing {JFCC License
(] Computer Maintenance a Communiqations/
I 1 CATV Instaliation Broadcasting
I O Telephony (1 Hi-Fi Sound Systems
Since 1890 [ Industrial Electronics
School of Electronics |
Scranton, Pa. 18515 I Name_ i Age.
Canadian residents use above address for Address___ - - — -
service from 1CS Canadian. Lid In Hawair l
use Post Oftice Box 418, Honolulu Clty__ S :
Approved for veterans under the new Gi l
bili/approved for federally nsured l0ans/ State Zip.

Accredited by the Accrediting Commission

> the Nanonal Home Stuay Council L NS IS IS s D S I I D I G D S SIS e

July, 1972
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Build

- RGA
IC ProjectKit

Digital
Display

KC.an1

Leam or extend your knowledge of
digital integrated circuits - build
practical counling Circuits, games,
clocks and more — using this building-
block kit. Kit features an incan-
descent readout device of ugh brignt-
ness and clarity providing a display

ol the numbets 0 through 9.

nRCA
TG Profect kit
Digital
Counter

KC4012

Get into digntal integrated circuits with
this building-block kit. Build frequency-
divider chain circuits — power-line or
crystal controlled. The crystal.con-
troiled circuit, which provides a wide
range of fixed output frequencies, can
also be used for calibration of electronic

Go digital withh RCA KC4011 and
KC4012 display and counter kits
newest in a series of RCA project kits
designed to provide an introduction to
practical applications of Integrated
Circuits.

With KC4011 and KC4012, indi-
vidually or in combination, you can
build many functional projects such as
binary counter, photoelectric counter
dice game, 12- or 24-hour clock, pow-
er-line-divider chain, and frequency
divider chain. Easy-to-follow instruc.
tions, too, of course

For experimenters and profession

July, 1972

equipment.

als interested in learning more about
IC’s, these kits offer an innovative ap-
proach to solid-state know-how. At the
same time, you can build projects for
use on the workbench, in the shop, or
around the home.

Your RCA Distributor has
KC4011 and KC4012 along with doz-
ens of other RCA Project Kits, Variety
Packs, Add-on Kits, Hardware, and Ac:
cessories, plus the RCA Sohd-State
Hobby Circuits Manual, HM-91. See
him about the solid-state circuit you
have in mind. Ask him, 100, for your

opy of 1L1350A, a brochure detail-

www americanradiohistorv com

ing all RCA IC Kits, Experimenter’s
Kits, and support information. Or,
write RCA, Commercial Engineering,
Section 72@G, Harrison, N.J. 07029.
Do it today.

Electronic
Components
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CIRCLE NUMBER 13 ON PAGE 15

drives fasteners
1 different ways

REVERSIBLE RATCHET — Precision made, long
life, fully enclosed mechanism. Short handle

UNIQUE SPINNER/EXTENSION — 5-3/4” over-
all. Plastic (UL) handle with 1/4” sq. drive
socket insert for ratchet. Use also as regular

2" DRIVE EXTENSION — Fits on ratchet or

RUGGED, HEAT TREATED, ALLOY STEEL
SOCKETS — Nine for hex sizes 3/16” thru 1/2”
Two dual purpose for hex and square sizes

FREE STICK-ON INITIALS personalize the sturdy

Mde in US.A
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Save money and improve car performance at the same time.

Maintenance costs go down and performanceincreases when you put a Delta
Mark Ten Capacitive Discharge Ignition System on your car.

For eight years we've been telling you about the tremen-
dous advantages of CD! systems. We've promised and de-
livered better performance for cars, boats and trucks. Hun-
dreds of thousands of satisfied customers testify to that fact.
However during these eight years, we've been asked over and
over again, "If CDI systems are so great, why doesn’t Detroit
adopt them?"” It's taken a long time, but finally Detroit has
recognized the value of the CDI system. Chrysler, long noted
for excellence in engineering, is now installing electronic igni-
tions in new cars. Have you seen their ads? Heard their com-
mercials? They're repeating what we've said for eight years.
Electronic ignition systems not only improve performance, but
eliminate the need for most tune-ups. If you're not buying a
new car, but want new car performance, put a Mark Ten or
Mark Ten B on your present automobile. If you're purchasing
a new car with no CDI system, Install a Mark Ten or Mark Ten
B and enjoy the benefits of low maintenance and increased
performance.

HERE'S WHAT A MARK TEN WILL DO FOR YOU:

Mark Ten and Mark Ten B—up to 20% increase in gasoline
mileage [ Eliminates 3 out of 4 tune-ups [ {nstalls in only
10 minutes [0 Spark plugs last 3 to 10 times longer [ Dra-
matic increase in performance [ Promotes more complete
combustion [J Instant starts in all weather.

Mark Ten B—Improves combustion. reducing contaminants
{J Handy switch with redundant contacts for instant return to
standard ignition [J Applicable to ANY 12 volt negative ground
engine [J Eliminates starting and idle problems ] Longer
spark duration during cranking and idling.

Superior Products at Sensible Prices

I
I
I
I
|
|
|

WWw americanradiohistorv com

Mark Ten (Assembled) $44.93

PP
Mark Ten (Deltakit)  $29.95

Kit available in 12 voit only, ppd

positive or negative ground
Mark Ten B $59.95 ppd
(12 volt negative ground only)
Order today

Dept. EI

/- DELTA PRODUCTS, INC.

P.O. Box 1147 / Grand Junction. Colo. 81501

(303) 242-9000
Please send me literature immediately
Enclosed is Ship ppd Ship C.O.D

Please send
Mark Ten B @ $59.95
_Standard Mark Ten (Assembled) @ $44.95
—-b5 VoIt: Neg. Ground Only ___Positive Ground
12 Volt: Specity Negative Ground

_Standard Mark Ten (Deitakit® @ $29.95
{12 voit Positive Or Negative Ground Only)
Car Year Make
Name
Address
City/State Zip

CIRCLE NUMBER 19 ON PAGE 15
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By Tom Kneitel,

Uncle Tom’s Corner

K2AES/KQD4552

Uncle Tom answers his most interesting letters in this column.
Write him at Electronics lllustrated, 1515 Broadway, New York, N.Y. 10038:

.

% I understand that a team of American
Indians was put to use by the U.S. Army
Signal Corps in World War 11 to outwit code-
breaking teams of the enemy. Is this true?
Quint Harter
Tucson, Ariz.

Yup, we had American Indians do this
chore in both world wars. Seems that nobody
but another Indian can savvy their lingo so
we just arranged to have Indians talk on un-
scrambled telephone and radio communica-
tions. The Choctaws were the primary tribe
that did this in 1918. By World War II the
code-talkers were Navajos.

* I built an SCA (background music) adaptor
for my FM receiver and have noticed now
that the music dies out for a brief time every
15 or 20 minutes. Is this a common con-
struction goof when people build these or
am I unique?

Herb Kriss

San Pedro, Calif.

Chances are that you built the thing just
fine. It’s a way of life for some background-
music broadcasters. They run a two-minute
silent period after about 13 minutes of music.
Muzak seems to lead the field in this stunt,
saying that it improves the effect of the
music.

% Despite the fact that I prepare highly de-
tailed reception reports, I find that I get a
small percentage of QSL cards back from

foreign ham operators. For every ten reports
sent out, if I get two QSLs back I consider
myself lucky. Some guys seem to get an 80
percent return. A secret perhaps?
Ted Snyder
Paw Paw, Mich.

I'd be willing to bet you aren’t enclosing
return postage with your reception reports.
Foreign hams are swamped with more Ameri-
can SWL reports than they really want. Those
not accompanied by an International Reply
Coupon (available at most post offices) gen-
erally hit the round file as soon as they are
received. An IRC with your report at least
gives you a fighting chance for a reply.

* How do independent broadcast stations ob-
tain live news broadcasts from other cities—
such as coverage of presidential speeches?
Obviously they don’t get them from compet-
ing ‘independents or from the networks.
Richard Santoro
Lewes, Del.

They get them from news services for a
fee. I once worked for a ramshackle little
station which barely had the funds to pay
the electric bill for the transmitter. They
figured out a sneaky stunt to get speeches
free by simply feeding another station’s off-
the-air signals into the transmitter. I recall
the time the President was talking and our
engineer had wandered off to have a cup of
coffee with the receptionist. After a while the

[Continued on page 22]

ATTENTION, ALL MAGAZINE RETAILERS

Fawcett Publiications, Inc., is pleased Fawcett Pl., Greenwich, Conn. 06830. price per copy sold by you. This
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and Electronics Circuits

PROGRESSIVE HOME
RADIO-T.V. COURSE

Now Includes

12 RECEIVERS

3 TRANSMITTERS

SQ. WAVE GENERATOR
SIGNAL TRACER
AMPLIFIER

SIGNAL INJECTOR
CODE OSCILLATOR

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

The '‘Edu-Kit”" offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio theory, conmstruc-
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL

You will learn how to build radios, using regular schematics; how to wirc and solder
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You wili construct, study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will lcarn
and practice code, using the Progressive Code Oscillator. You | leara and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres-
sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying
instructional material.

receive training for the Novice, Technician and General Classes of F.C.C. Radio
Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
lator, Signal Tracer and Signal Injector circu learn how to operate them. You
receive an excellent background for television, Hi-Fi and Electro:
Absolutely no previous knowledge of radio or science is required. The is the
product of many years of teaching and engineering experlence The "Edu-Kit'* will pro-
vide you h a basic_education in Electron i orth many es the low price
you pay. The Signal Tracer alone is worth more than the price of the Ki

THE KIT FOR EVERYONE ]

You do not need the slightest background and backgrounds have successfully
in rag nce. Whether you are inter- “Edu-Kit'" in more than 79 coun-
ested in Radio & Electronics because you tries of the world. The ‘‘Edu-Kit’' has been
want an interesting hobby, a well paying carefully designed, step by step, so that
business or a job with a future, you will find you cannot make a mistake. The '‘Edu-Kit'
the “Edu-Kit'* a worth-w allows you to teach yourself at your own

Many thousands i of all rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *‘Edu-K is the foremost educational radio in the world,
and is universally accepted as the standard in the ficld of electronics training. The *‘Edu’
Kit'* uses the modern educational principle of ‘‘Learn by Doing.'' Therefore you construct,
learn schematics, study thcory, practice trouble-shooting—all in a closely integrated pro.
gram designed to provide an easily-learned, thorough and interesting background in radib.

ou begin by examining the various radio parts of the ''Edu-Kit." You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast stations, learn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, in a progressive manner, and at your own rate, you will
find yourself canstructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Technician.

Inciuded in the ‘'Edu-Kit'* course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector CirCuits. These are not unprofessional

readboard*’ experuments. but genuine radio circuits, constructed by means of professional
wiring and solde on metal chassis, plus the new method of radio construction known
as _''Printed Clrcullry ‘' These circuits operate on your reqular AC or DC house current.

THE “EDU-KIT” IS COMPLETE

You will recei ve all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets,
variable, electrolytic, micra, ceramic and paper dielectric condensers, resistors, tie strips,
hardware, tubing, punched metal chassis. Instruction Manuals, hook-up wire, solder,
setenium rectifiers, coils, volume controls and switches, solid state materials.

In addition, you receive Printed Circuit materials, including Printed Circuits chassis,
special tube sockets, hardware and instructions. You aiso receive a useful set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics
Tester. The ‘‘Edu-Kit'' also includes Code Instructions and the Progressive Code
Osciilator, in addition to F.C.C. Radio Amateur License training. You will also receive
lessons for servicing with the Progressive Signal Tracer and the Progressive Signal
Injector, a High Fidelity Guide and a Book. You receive Membership in Radio-TV
Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You receive
all parts, tools, instructions, etc. Everything is your tn keeo. N

Progressive "‘Edu-Kit'' Inc., 1189 Broadway, Dept. 627AE, Hewlett, N.Y, 11557

Y TRANSISTOR (Solid State) CIRCUITS
% VACUUM TUBE CIRCUITS

% PRINTED CIRCUITS

% HAND WIRED CIRCUITS

X242 %

| PRINTED CIRCUITRY |

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 detect many
Radio and TV troubles. This revolutionary
new technique of radio construction now
becoming popular in eommercial radio and
TV sets.

$29.95 plus Postage.

wiring. The various. parts_are merely plugoged
in _and soldered to terminals.

Printed Circuitry is the bassis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics.

CiTY & STATE

PROGRESSIVE

1189 Broadway, Dept.

CIRCLE NUMBER 10 ON PAGE 15
July, 1972
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BUILD 20 RADIO

Req. U.S
Pat. Of.

Training Electronics Technicians Since 1946

FREE EXTRAS

SET OF TOOL

SOLDERING IRON
® ELECTRONICS TESTER

PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL

TROUBLE- SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE F.C.C.
AMATEUR LICENSE TRAINING

® PRINTED CIRCUITRY

I~ 7 7" UNCONDITIONAL MONEY-BACK GUARANTEE

Please rush my Expanded Radio-TV Course with ‘‘Edu-Kits''® to me.

[} Send Course with Edu-Kits postpaid.

A Printed Circuit is a special insulated NAME ... .....
chassis on which has been deposited a con-
ducting material which takes the place of ADDRESS

| SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer. the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way. you
will be able to do many a repair job for
your friends and neighbors, and charge
fees which wili far exceed the price of
the ""Edu-Kit ur Consultation Service
will help you with any technical problems
you may have

FROM OUR MAIL BAG

of 25 Poplar Pl., Water-
writes:  ‘‘) have repaired
friends, and made
h t'' paid for itself. |
was ready to spend $240 for a Course,
found your ad and sent for your

Ben Valerio, P, O. Box 21, Magna,
Utah: ‘“The Edu-Kits are wonderful. Here
i am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years, but like
to work with Radio Kits, and like to
bu:ld Radio Testing Equipment. | en-

every minute | worked with the

Herent Kits: the Signal Tracer works
like to let you know that |
feel proud of becoming a member of your
Radio-TV Club.'

Robert L. Shu#, 1534 Monroe Ave..
Huntington, W. Va.: *'Thought | would
drop you a few fines to say that | re-
ceived my Edu-Kit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
pairing radios and phonographs. My
friends were really surprised to sce me
get into the swing of it so quickly. The
Trouble-shaoting Tester that comes with
the Kit is really swetl, and finds the
trouble. if there is any to be found.'

t enclose full payment of $34.95

O t enclose $5.00 deposit. Send Course with Edu-Kits C.0.D. for balance of

[} Send me FREE additional information describing Course with Edu-Kits.

“EDU-KITS"” INC.

627AE, Mewlett, N.Y, 11557

I
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are for you.

If you're the kind of guy who likes to devise his own
equipment or the kind who appreciates clever me-
chanical design, then Mallory do-your-thing products

They’ll let you invent, create, modify, so things work
your way. And of course, you'll get famous Mallory

AUTOMOBILE

REMINDER ALARM

Ever leave your lights on?
Never again...with solid-
state Sonalerts. Its shrill
sound warns you, prevents
battery drain. Use on turn sig-
nals, reverse gear...or any
electrical component on your
car, truck, boat, tractor. For
6 and 12 volt.

YOUR TIME

Use “Easy Time" 24-hour
timer. Turns anything you
plug into it on and off. Ap-
pliances, lights, pumps,
motors, humidifiers. ..
you name it. Tough

" enough to handle 12
amps, 1500 watts.

HIGH
INTENSITY
1 NOISE
. Compact,
“~ purse-size, SILENT PROTECTION
big-sound Crime Alert® ., . uses invisible, silent ultrasonic sound-

Handy Blast...
your personal
atarm. Use it for
anything...
boat horn,
emergencies,
scare muggers,
signais, call
kids. scouting.
bicyciing. ..
even cheer your
team.

quality and performance you can
count on too. Get them at your
nearby Mallory Distributor.

ON-THE-GO GROOMING

Free yourself from conventional, bulky
shaving gear. Handy Shaver . . . it's
about the size of a cigarette pack. Hi-
speed. quiet. 3-voit motor tor fast. no-
pull shaving. Comes with Duracell®
batteries, mirror cap and tough carry-
ing case. Also available in new side-
burn trimmer model. _.

waves. Anything that
moves triggers its
piercing alarm. Use
anywhere . .. battery
or plug in. Acces-
sories to make it to-
tal security system.
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SOUND WHERE YOU WANT {T

FOR GOOD LISTENING
Don't be restricted to one tape for every kind
' of sound ... Duratape® is the answer. it's high
performance tape with its own built-in head
cleaner. Lo noise, moderate price. 30, 60, 90
and 120 minutes.

VOICETAPE™

Created especially for voice ... dictation, lectures, con-
ferences, rehearsails. In 12-cassette file pak or single box.

60 minutes.

POWER WHEN YOU NEEDIT
Alkaline Duracells® . . . with the
extra power. Perfect for high drain
uses . . . photoflash, cam-

eras, radios, instruments,
recorders. Up to 10 times
longer life than zinc-car-

bon batteries.

AOTIYN
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+ \’6’6?‘0‘\ ——————

=y i3
A -
&?J‘Arﬂ- -
o '_‘—/____———

/

maoxung

The most popular, portable recorder/
player around. Batteries or plug in. Push-
button operation. pop-up ejection,
automatic shut off. With sensitive
dynamic mike, earphone, Duratape?
cassette, Duracell® alkaline batteries.
Ask for the MCR 1211.

Professional Duratape® — For discriminating
listeners. High density cobalt-energized. ex-
tended frequency. For 4-track stereo. 30, 60,
90 minutes.

FLIPTAPE™
The bright, colorful tape. Cap-
tures the highs and lows of to-
day's music. For generai use
too. Economical 3-paks... 60,
90 minutes.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 46206; Telephone: 317-636-5353
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Feedback from Our Readers

Write to: Letters Editor, Electronics lllustrated, 1515 Broadway. New York, N.Y. 10036

® E—AS IN SCREAM!

With regard to the letter from James Simp-
son in the January 72 FEEDBACK, I can’t
understand why this chap—and others—fails
to see why the ham fraternity is opposed to
Class E CB. He answered his own question
by ending with the words, power to the peo-
ple. The Class E band (220 mc) will never
clean up the mess on 27 mc because what
CBer in his right mind is going to switch to
skip-free frequencies?

Warren Phillips
Kailua, Hawaii

More on this subject appears in this
month’s Ham Shack. Our DX maven, Wayne
Green, seems upset, too.

® MIXING IT UP
e

Lai

Your article on the PERSUADERS COME
TO STEREO (May 72 ElI) was too much.
Market researchers are giving us—the public
—just what we want and we don’t need snobs
like you telling us that our speakers are over-
size, our amplifiers too heavy, our tape re-
corders decked out with useless accessories
and our dreams of being recording engineers
unfulfilled. Hell, if we want to play at being
a sound engineer, so what. Unhappy people
don’t buy audio gear—or magazines!

Charles Parker
New Orleans, La.

Now there, Charley, let’s not get so upset.
There are both snobs and fools in this world
and we aren’t going to argue with you about
who's what. You're right. You can buy any-
thing you want. We just feel that when a
manufacturer claims something, our readers
have a right to know what his motivation is. . .
And some of that four-channel gear coming
down the pike nowadays isn’t all that good.

12

® CALCULATING PERSON

1 tried to talk my wife into letting me buy
a low-cost electronic calculator like the one
you showed on your May cover. No dice.
I'm not sure whether she’s worried about my
arithmetic or her shopping list.
Vern Patterson
Boca Raton, Fla.

® AUTOMATIC AMATEUR
~1 find Wayne Green's ham of the future
appalling. No code test, programmed theory,
a crystal-controlled FM transceiver that
works through a repeater. Sounds like CB on
3000 channels instead of 23. Remember
when a ham license was a challenge and
having one was proof of your ability?
Carl Menne
Aurora, Ind.

@ DROPPING DECIBELS
In a story entitled DOLBY ON A CHIP
(March 72 EI) you mention a Dolby noise-
reduction system for cassette decks. I would
like some information about where I might
obtain this kind of cassette player.
Richard Venable
New Tazewell, Tenn.
‘Rich, any hi-fi store should have a Dolby
deck, or you can look in the catalogs of Allied
Radio and Lafayette Radio. All cassette decks
incorporating the Dolby system have the
Dolby name imprinted somewhere on the
front panel. Companies licensed by Dolby
Labs include Advent, Concord, Fisher, Har-
man-Kardon, Hitachi, Kenwood, Panasonic,
Pioneer, RCA, Revox, Sansui, Teac, To-
shiba and Wollensak, among others. +
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In all too many transistor integrated amplitiers. the
preamp stage does not quite live up to the per-
formance of the amplifier section

Not in Sony's new TA-1130. Thanks to an FET
front end. this integrated package has a preamp
stage that really does full justice to i1ts output section

Why FET's

For the same reason that we use them in our tuners

and receivers, and in our studio professional con-

denser microphones. because FET's have a far

wider dynamic range than ordinary transistor types
And the preamphfier needs that range Because it

has to be sensitive enough to handle the lowest-

output. moving-coil car- .

tridges. yet still accept the | i
highest output cartridges
without overloading (The
power amp has it easier: |
you keep its input level |
farrly constant with your
volume control )

Power to Spare

But if the power amphfier
doesn't need that range.
it does need power The
output section of TA-1130
has it: 230 IHF watts (into
4 ohms).with continuous power rated at 65+65 watts
into 8 ohms. (With all that power. we made sure that
both transistor and speaker protection circuits were
included.)

N'Y achieves
true integration

SONY: FET. Amplifier
Your Sony dealer has both models available, and
at down-to-earth prices for the performance they
ofter. Sony Corporation of America.47-47 Van Dam
Street, Long Island City. New York 11101

Nothing Stands Between You and the Sound
Both sections are powered by balanced positive
and negative supply voltages (not just positive and
ground). so there need be no coupling capacitors or
interstage transformers between you and the sound
Without them. the TA-1130 can extend its power
band width down to 7 Hertz. and actually exceed its
rated damping factor of 100 all the way down to 5 Hz

An Abundance of Audiophile Conveniences
Of course. the TA-1130 has all the control facilities
that you could ask for: low and high fiiters, tape
monitor. a speaker selector. and even an Auxiliary
input jack on the front panel. The selector switch i1s
: m Sony'sinstant-accessknob-
" and-lever system
~ There's even provision
~ to use the TA-1130's power
amp and preamp sections
separately. to add equal-
1zers, electronic cross-
overs, or 4-channel adapt-
ers 1o your system
In fact, you can even get
the power output section
separately, as the model
TA-3130 basic amp. It
makes a great match for
our TA-2000F preamp,too
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IGHTY LIGHTWEIGHT. Seventeen

ranges, 3Y2-digit resolution in less than
2Y5 Ibs. are some of the features of the Model
4440 Digital Multimeter, 200 mv to 1,000 V
AC/DC, 200 ohms to 2 megs, AC/DC current.
$285. Weston Instruments, 614 Frelinghuysen
Ave., Newark, N.J. 07114,

SSB/CW Via SS. Solid-state Argonaut trans-
ceiver covers five ham bands, operates on lantern
battery for portable or mobile. If weighs just
6 Ibs., uses plug-in circuit boards, includes S-
meter and SWR bridge. $288. Ten-Tec, Inc.,
Highway 411 East, Sevierville, Tenn. 37862.

Electronic Marketplace

NY. 11791.

Fancy Cat. Puma 23 Citizens Band
transceiver has S/RF meter that glows
amber when you’re receiving, red when
on transmit and flashes red to indicate
moduiation. The receiver boasts 0.5-uv
sensitivity, noise-cancelling mike. $114.95.
Pearce-Simpson, Box 800, Biscayne An-
nex, Miami, Fla. 33152.

Pep Pill. The Mark 10B capacitive-discharge igni-
tion system gives extended spark during start and idle
and thus, the manufacturer claims, can restore pep
lost due to emission control. Installs in 10 minutes.
$59.95. Delta Products, Grand Junction, Colo. 81501.

Treys Wild. The Dyna-Com 3B is a 3-channel crystal-controlled
3-watt walkie-talkie for the Citizens Band. Has provisions for exter-
nal mike offers variable squelch, comes with Channel 10 crystals.
$59.80. Lafayette Radio Electronics, 111 Jericho Turnpike, Syosset,

[Continued on page 26}
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If you want more information about one or more of the products advertised in
ELECTRONICS ILLUSTRATED, this service is for your convenience. The product

information you request will be sent to you promptly free of charge.

Just complete the name and address portion of one of the handy coupons below
and circle the PRODUCT INFORMATION SERVICE number or numbers you find
beneath the advertisements in this issue.

Mail a completed coupon to ELECTRONICS ILLUSTRATED
at the address shown —We'll take care of the rest.

[ ELECTRONICS ILLUSTRATED

| P. 0. Box 7474, Philadelphia, Pa. 19109

' 9 2 3 4 5 6 71 8 9 10
:n 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
| 31 32 33 34 35 36 37 38 39 40
| 41 42 43 44 45 46 47 48 49 50
| Please Print

I

| NAME

I ADDRESS

=mw

| STATE TP s
(ol s v e - D /£
July, 1972

e I

ELECTRONICS ILLUSTRATED
P. 0. Box 7474, Philadelphia, Pa. 19109
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
Please Print

NAME
ADDRESS
CITY
STATE ZIP

7/72

www americanradiohistorv com


www.americanradiohistory.com

A super 25V Golor TV—-new electronic calculator

NEW Heathkit “Computer Tuner” — we’ve brought new digital technology
to FM stereo for the man who knows his music

NEW TO CONSUMER ELECTRONICS — pure digital design philosophy brings
you one of the most fascinating and satisfying kits you'll ever build. Plus,
a piece of precision audic gear that's already the talk of the stereo world.
With the Heathkit AJ-1510 "Computer Tuner" you “keyboard” your FM sta-
tion frequency and, if the broadcast is receivable, you hear it instantly.
Numerical display tubes show your location on the FM spectrum, And the
“Computer Tuner” automatically center-tunes for optimum reception! Gone
are the knob, siide-rule frequency scale and tuning meter. A digital fre-
quency synthesizer, employing phase-lock-ioop techniques, does the tuning
— with channel frequency accuracy better than 0.005%. The preassembled
varactor FM RF tuning unit (front end) uses field-effect transistors to pro-
vide high sensitivity (less than 1.8 uV) and low cross modulation with no
overload on strong signal local stations. The familiar mechanically-ganged
variable capacitor has been replaced by varicaps {voltage variable capaci-
tance diodes) to provide complete electronic tunability. An inductorless
digital frequency discriminator of the pulse counting (averaging) type fol-
lows two fixed-tuned five-pole LC IF filters thus eliminating all IF and
discuminator adjustments while achieving distortion levels of 0.1%.

THREE TOTALLY DISTINCT PROGRAMMING MODES. Besides the exclusive
keyboard tuning. you can select your FM with a sweep/scan mode. Push
a button and the synthesizer counts down through the band, stopping at
each station of listenable quality, or just stereo stations if you prefer. Or,
you can pre-program your favorite frequencies on the computer-type punch
cards included with the kit. Up to three cards can be inserted simultane-
ously behind the hinged front panel with instant access to these stations
via A, B, C pushbuttons.

AUDIBLY SUPERIOR PERFORMANCE SPECS. Selectivity and IF rejection are
better than 95 dB. Image and spurious rejection are better than 90 dB.
Signal-to-noise ratio better than 65 dB, separation better than 40 dB. The
55 1Cs, 50 transistors and 50 signal diodes mount on 10 modules with seven
plugging into a master board for maximum computer modularity, And that
makes assembly even easier. Order your “Computer Tuner' and start en-
joying the FM sound that only true digital technology can bring.

Kit AJ-1510, “Computer Tuner" less cabinet, 23 lbs, ... ... ... §39.95
AJA-1510-1, optional pecan cabinet, 6 Ibs. ..24.95*

The Heathkit AA-2004 Integrated Amplifier — 200 versatile watts
for discrete or matrixed 4-Channel sound, and stereo or mono

AA-2004 puts you right in the middle of the 4-channel excitement — with-
out obsoleting all the stereo gear you already own. it serves up a block-
busting 200 watts through four channels, with control versatility that lets
you put the power into any format — mono, stereo, matrixed 4-channel, dis-
crete 4-channel.

IMPROVES WHAT YOU ALREADY OWN. Thanks to built-in matrix circuitry
that decodes matrixed 4-channel recordings and 4-channel broadcasts, the
AA-2004 lets you use your present turntable, tape equipment or tuner. Also,
the decoder enhances your present stereo record & tape library, and con-
ventional 2-channel £M broadcasts by feeding the “hidden presence” to
rear speaker for an extremely satisfying 4-channel effect.

PUTS YOU AHEAD OF TOMORROW'S DEVELOPMENTS. As discrete 4-channel
media becomes more prevalent, the AA-2004 is ready. Four conservatively
rated and fully protected amplifiers produce 260 watts into 4 ohms (4x65),
200 watts into 8 ohms (4x50), 120 watts into 16 ohms (4x30). Controls are
provided for every source, mode and installation. Amplifier sections are

controiled in pairs with one complete stereo system for left & right front
speakers and another for left & right rear — so your AA-2004 can be used
to power two separate stereo systems if desired. With outputs for both
main and remote speaker systems, it can be used to power two 4-channel
systems (up to 8 speakers).

PERFORMANCE SPECS YOU'D EXPECT FROM HEATH. Make your own com-
parison of the AR-2004’s impressive specifications: Full power bandwidth
on all channels from less than 5 Hz to more than 45 kHz for 0.25% total
harmonic distortion. IM distortion less than 0.2%. Damping factor greater
than 100. Hum and noise —65 dB for phono, —75 dB for tape and aux.
GOES TDGETHER WITH TRADITIONAL HEATHKIT SIMPLICITY. Plug-in circuit
boards and preassembled wiring harnesses reduce point-to-point wiring —
make the AA-2004 as much fun to build as it is to use. Get with the 4-chan-
nel revolution now. Order your Heathkit AA-2004.

Kit AA-2004, 39 Ibs., less cabinet ... ................. ... .348.95"
AAA-2004-1, pecan cabinet, 7 dbs. . ... ... oLl 24.95"

CIRCLE NUMBER 3 ON PAGE 15
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-“Computer Tuner”-4-channel amp

And 350 other exciting projects in the FREE Heathkit Catalog

If you're not already into a Heathkit hobby, what's holding you back? Ask around
and you'lifind a Heathkit builder.who can. show you the rewards. You'll pay P
yourself back for your kitbuilding time with better products. Better in terms of %

price, value, performance specifications, and self-service features. And the Heath- R /
kit line-up is bigger and better than ever. including color TV, stereo/ hi-fi, elec-
tronic organs, home appliances, engine tume-up tools, radio control, shortwave,
marine gear, instruments, hundreds more. They are all in the free '72 Heathkit

Catalog. Send for yours now.

NEW Heathkit Electronic Desk-Top Calculator — full-
function, 8-digit readout for a low, low kit price

Approximately eight enjoyable hours of your time can give you that calcu-
lator you've been wanting for home or office — at a price substantially
below any assembled unit with comparable features. The new Heathkit
2008 Electronic Calculator handies addition, subtraction, multiplication and
division with up to eight-figure totats displayed on extra-bright ¥2" seven-
segment readout tubes. The 2008 accepts both positive and negative num-
bers. Solves probiems in either constant or chain operations. Simply push
the K (constant} key and multiply or divide by one preselected number, re-
lease the key and you can work a series of multiple-tperation problems with
the Calculator automatically dispiaying running sub-totals with each step.
FOOLPROOF CREDIT BALANCER. The 1C-2008 automatically displays a minus
result to make credit balancing as easy as keying in the credit and debit
columns in any sequence. Touch the total key and you have the result with
no need to manually sub-total. You can balance the family checkbook in
minutes! A thumbwhee! sets the decimal in any one of seven fixed positions,
or you can select the floating mode for decimal totals carried out to com-
pletion. A ninth readout tube at the left of the display indicates plus or
minus overflow, as well as a minus sign for negative results. A partial

.7,

clearing key allows you to remove the last entry from the circuitry while
preserving the rest of the problem.

DEPENDABLE AMERICAN-MADE LARGE SCALE INTEGRATED CIRCUIT is the
“brain” of the Heathkit 1C-2008 Calculator. Components mount on two
roomy circuit boards for quick, neat construction. And you can wire your
1C-2008 for either 120 or 240 VAC operation. Figure it out for yourself
the Heathkit 1C-2008 is a great kit-form value. Take advantage of it today.

Kit 1C-2008, 11 Ibs. 129.95°

NEW Heathkit GR-900 25 V Color TV — the most technically advanced set we’ve ever offered

13 SUB-KITS SIMPLIFY ASSEMBLY —and take you from the first circuit
board through final alignment. The result is the largest color picture you
can buy anywhere, with a complement of convenience controls found only
on the world’s most expensive receivers. A soldering iron and a few con-
ventional hand tools are all you need to get your GR-900 together. We
supply everything else.

UHF/VHF DETENT POWER TUNING — heads up the impressive list of GR-900
features. Push a button and you scan either UHF or VHF channels, in either
direction, with detent action locking in on the 12 VHF and any 12 pre-
selected UHF channels.

NEW VOLTAGE-CONTROLLED VARACTOR UHF TUNER and a newly designed
VHF tuner with MOS field effect transistor contribute to better fringe-area
reception and increased sensitivity. A new angular tint control for “normat”
or "wide angle” cofor demodulation minimizes tint and flesh tone change
when you switch channels or when programs change. And check this list
of deluxe features: “Instant on" with override; automatic fine tuning; ad-
justable tone control; stereo/hi-fi audio output; automatic chroma control;
adjustable video peaking; adjustable noise limiting; gated AGC; illuminated
channel identification. For total armchair control, there's even an optional
wireless remote control.

EXCLUSIVE HEATH MTX-5 ULTRA-RECTANGULAR BRIGHT TUBE measures a
full 25 inch diagonal, 315 sq. in. viewing area — has a speciaily etched face
plate to cut glare, with each color dot projected against solid black back-
ground for extra crispness.

STATE-OF-THE-ART RELIABILITY. The modular solid-state design utilizes 46
plug-in transistors, 57 diodes, and four ICs, with the majority of the cir-
cuitry on plug-in boards. The built-in dot generator and tilt-out convergence
panel are pericdic adjustment aids you'll find onty on Heathkit sets. And

PA.: Philadelphia, 6318 Roosevelt Bivd.; Piltsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas,

Catalog lists four beautiful cabinets for the GR-900, pius the exciting new
Custom Wall Mount that allows you to build the set into a wall. Brighten
your life with Heathkit solid-state color entertainment. Order your GR-900
now and know the pride of building and owning the best.

Prices & specifications subject to change without notice.

further, a built-in volt-ohm meter and simplified troubleshooting section  Kit GR-800, TV less cabinet, 125 lbs. ..................... 599.95*
in the manual permit self-servicing should the need ever arise. The '72  Kit GRA-900-6, wireless remote control, 6 Ibs. . ... ............ 79.95*
See them all at your Heathkit Electronic Center...or fill out the coupon below
HEATHKIT ELECTRONIC CENTERS — ARIZ: Phoenix, 2727 W. Indian School Rd.; CALIF.: Ana- === ==-=========% B  Schiumb e
neim, 330 E. Ball Rd; EI Cerrito, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St.; | HEATH COMPANY, Dept. 39-7 umberger [
;Imm:)na,316.=)35.5c0rangfJ Gro:(e m‘. N,;"R'fdwood City, 2001 Middlefield Rd.; San Diego (L3 : Benton Harbor, Michigan 49022 :
esa), 8 enter Dr.; Woodland Hills, 22504 Ventura Bivd.; COLO.: Denver, 5940 W. .
38 Ave.; FLA: Miami' (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ! 0 Please send FREE Heathkit Catalog. '
iLL.: Chicago, 3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave.; KANSAS: Kansas Encl is $___ = — - — | hipping.
City (Mission), 5960 Lamar Ave.; MD.: Rockville, 554’2 Nicholson Lane; MASS.: Boston | £ Enclosed"is § — Plus shipping.
(Wellesley), 165 Worcester St.; MICH.: Detroit, 18645 P. Eight Mile Rd. & 18149 E. Eight !  Please send model(s). I — .y’
Mile Rd.; MINN.: Minneapolis (Hopkins), 101 Shady Oak Rd.; M0.: St. Louis, 9296 Gravois 1 :
Ave.; N.L.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: Buffalo {Amherst}, 3476 Sheridan ¥ Name_ — — —
Or.; New York, 35 W. 45th St.; lericho, L.l., 15 Jericho Turnpike; Rochester, Long Ridge ! . " )
Plaza, OHIO: Cincinnati (Woediawn), 10133 Springfield Pike; Cleveiand, 5444 Pear| Rd.; : City. — __State ____Zip. 1
I 1
i 1

2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattie, 2221 Third Ave.; WIS.: Mil-

waukee, 5215 Fond du Lac.

*Mail order prices; F.0.8. factory.
€ o e o oo o B o i e ) Y B — T a
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Kit for kit,

text for text,

dollar for dollar, your

best home
buy is NRI

traming

NRI “hands on” method gives you as much as 2 years
of on-the-job experience. Pick your field and enroll now!

After over 55 years of training men for Electronics in
their homes, NRI knows that theory alone is not
enough. That’s why NRI concentrates so heavily in
the development of special training equipment. Your
hands must be trained as well as your head, and NRI
gives you both kinds of training in a manner no other
schoo] can match.

You get your hands on professional parts and demon-
strate theory you read in NRI's unique “bite-size”
texts. You build designed-for-learning Electronic cir-
cuits and complete, operating equipment. You use
what you build to prove out what you read. Elec-
tronics comes alive in the most valuable, practical
manner. You experiment with the same kinds of solid-
state and transistorized and tube circuits you'll find
on the job—not hardware or breadboard hobby kits.

NRI prepares you for your choice of careers in Color
TV Servicing, Communications, Industrial Electron-
ics and the growing field of Computer Electronics.
Many NRI graduates start earning $5 to $7 an hour
extra soon, after they enroll, fixing home Electronic
equipment for friends and neighbors in spare time.
NRUDI’s remarkable teaching method simplifies, organ-

18

izes, dramatizes subject matter so that any ambitious
man, regardless of his education, can effectively learn
and profit from the Electronics course of his choice—
and NRI gives you 15 training plans to choose from.

Over three-quarters of a million men have enrolled
with NRI since 1914. Proof of the value and experi-
ence you get when you choose NRI for your Elec-
tronics training . . . proof of why NRI continues to be
the country’s largest Electronics home-study school.
Discover for yourself how easy it is to move into
Electronics and move up in a rewarding career. Mail
the postage-free card for the new NRI Catalog. There
is no obligation. No salesman will call on you because
NRI does not employ salesmen. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

\{ If postage-free card is missing, write to:
NATIONAL RADIO INSTITUTE
Washington, D.C. 20016

GET FACTS ABOUT GI BILL

If you have served since January 31, 1955, or are in
service now, check GI line on postage-free card.

Electronics Illustrated
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Earn $5 to $7 an hour spare or full
time in COLOR TV SERVICING

It’s easy to learn as you build, stage-by-stage. the only
custom designed Color TV receiver engineered specifically
for training purposes. You grasp a professional under-
standing of all color circuits through logical demonstrations
never before presented. The end product is a superb Color
TV set that will give you and your family vears of viewing
pleasure. NRI gives you the option of selecting either
Color or black-and-white training equipment.

—
(\‘&A
Fill technical jobs without a degree
in INDUSTRIAL ELECTRONICS

NRTI's Electronics Technology course gives you completely
specialized training kits engineered for business, industrial
ind military Electronics fields. On completing this train-
ing, competent technical ability can be instantly demon-
strated hy you. As you learn, you actually build and use
vour own training center in solid-state motor control and
inaiog computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, even the latest integrated cir-
cuits are included in your home training program.

...first and only school to include
training equipment designed from
chassis up for your education

There’s glamour, success awaiting
Technicians in COMMUNICATIONS

NRI gives you the experience you need to qualify for
jobs in TV broadcasting stations, or operating and servic-
ing mobile, marine, aviation communications equipment.
You build and use a solid-state voltohmmeter; perform
experiments on transmission lines and antenna systems,
even build your own 25-watt, phone-cw amateur transmit-
ter band. In all NRI Communications courses, you mujt
pass your FCC exams—or you get your money back.

e
« = a

5
Prepare quickly for a high pay career
in COMPUTER ELECTRONICS

This may well be the most unique and exciting educational
aid ever developed for home training—a digital computer
with memory you build and use to learn organization,
trouble shooting, operation and programming. It performs
the same functions as commercial computers you encounter
on the job. Lessons stress computer repair. You perform a
hundred experiments, build hundreds of circuits. Your own
solid-state voltohmmeter is included among the ten training
kits you receive.

OVER 50 YEARS OF LEADERSHIP IN ELECTRONICS TRAINING

July, 1972
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TAPE SLIDE SYNCHRONIZER

Coordinate Lape reconlings with
stide series. Hook up stervo
recorder ta remote control pro
jector and TSS—then record
what you wish for each 8lide.
Playback and  TSS AUTO-
MATICALLY changes slides in

tion ‘‘gives
for sales meetings, tectures, &
‘“‘talking albums’’ of child’'s
growth—add new dimension to
. vacations, parties . . . any-
- - where.

Stock No. 41,222EB _ ___ __ _ . _ . __ e $21.95 Ppd.
6-FT. CONNECTOR CORDS .- oo $4.50 Ppd. each
Kodak Proj. (#60.B04EB) Airequipt (360,805E8)

$8.95 ELECTRONIC STROBE!

Hand-sized solid state elec-
tronic strobe light at fantas-
J tically low price. Produces
brizht psychedelic effects like
larger, far more expensive
Xenon strobes, yet it’s Jjust
234 x 4 x 13" thick. Adjust-
ahle flash rate, approximately
3-10 flashes per second. Make
stop motion  effects. posters
. come alive. Great 10 take with
you to parties, dances, outing.

L etc. Requires 2 Yv traunsistor
batt. (not inel.). Instruetions

Stock No. 41,443EB . _ .o $8.95 Ppd.
4 REPLACEMENT LAMPS . . ----%1.00 Ppd.

SEE FEATURE ARTICLE MARCH ISSUE!
ENCAPSULATED LIQUID CRYSTALS

Amazing new development—ap-
pear like liquids but have orderly
molecular structures similar to
solids. Solutions contained in
tiny (20-30 micvons) capsules
coated onto sides of six 67 x 12"
Mylar sheets with 6 diff. temp.
ranges. Surface changes color
accordIng to temp.-cover 66° ta
120°F (19°-49°C). Use for pre-
cise measurements, #nd  hot
spots, structural defects. study
radiation, test conductivity, ete.
mess. No contamination. Easy
color-temp. curves.

No
to handle. Use lndelmuoly Instruct..

Stock No. 71,143EB ________ -eee---%10.00 Ppd.
F\PERIMFNT 3 6" sheets
Stock No. 60,756EB _ . __ . .. e $4.00 Ppd.

TURN BOTTLES INTO TREASURES

Be ccological and artistic . .
with this low-cost Bottle Cutfer

Kit. Easiest-to-use one we've
found. Make saleable, attrac-
tive glasses, lamps, dishes.
candleholders, vases . . . from
ordinary no-return smooth-sur-
face hottles, jars. Cut any
bottle safely. easlly in less
than 5 minutes for fun, profit,
home decorations with just an
lce cube and this superior klt.
Includes cutter  (334X7lgx
21/4"), candle. 2-0z. grinding
powder, smoothing cloth. Com-

plete instructions.
Stock No, 71,475EB _._____. ----%10.95 Ppd.

NEW! ELECTRONIC DIGITAI. COMPUTER KIT!

Solve problems, play games, proe-
dict  weather with this actual
working model of giant elec-
tronic brains. Amazing new fun
way to learn all about computer
programming . . . logic, decimal,
binary systems, Lawa of Seis—
even do your own programuming
after completing slmphhod 116
page instructive hooklet. Includes
step-by-step assembly diagrams.
Cireuits easily changed. Readout
from illuminated control panel.
Req. 2 *I batt. (not mel.).
Rest model we've seen—for home, school, industry.

No. 75,434EB . . (11"X1205" X4”) o oo e $31.50 Ppd.

h MAIL COUPON FOR
|

=l

GIANT FREE CATALOG!

$ cony 148 PAGES ® MORE THAN :
@ﬁ@ | 4,000 UNUSUAL BARGAINS '
eme=e= | Completely new 1972 edltion. New items, categories, I
F} ™ illustrations. Dozens of electrical and electromag- [ ]
netic parts. accessories. Enormous selection of ]

1 v Astronomical Telescopes, Unique lighting  and
[] ecologrical items. Microscopes, Rinoculars, Magnifi- §
1 ers, Magnets, Lenses, Prisms. Many surplus items. J
1 EDMUND SCIENTIFIC CO., Barrington, N.J. 08007 H
g Please rush Free Giant Catalog ‘EB’* [ ]
B Name oo 1
] L}
1 AQUIress o 4 acmiiiceEEtESessASmeR eSS .- - ]
B City oo . State._._.___.. Zip_ - 1
ED 300 EDSCORP BLDG.
sC) BARRINGYON. NEW JERSEY 08007

O#DE : MONEY-8ACK GUAANIEE
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Uncle Tom’s Corner

manager of the station whose signals we were
pirating called to notify us that the President
had finished rapping about 20 minutes earlier
and that we were now about 15 minutes into
simulcasting one of his DJ shows. . . Well, it
sounded like a good trick at the time.

% You mentioned recently that you were a
trout fisherman. If it's not straying too far
from electronics, I'd like -to ask-a-fellow
fiycaster, where do you-do your fishing and
how did you get bitten by the ol' bug?
Ed Mclntosh
Byron, Minn.

I like to head for the lakes and rivers of
New Hampshire and Vermont for these
babies. Sunapee Lake, N.H., is a favorite.
Got hooked on trout fishing by the late Nick
(The oI’ Rebel) Adams a lot of years back
and have never been able to kick the habit.

Inside Hint Dept. If you happen to be one
of several hundred guys and gals using an
illegal ID on single-sideband CB your days of
bootlegging probably are few indeed. Some-
how or other the FCC has obtained rosters
of scads of pirate SSB-CB stations and they
are quietly but firmly silencing them in a
most painful (and expensive) manner. May-
be you’ll be next. Or maybe you'd better take
up golf.

% While listening on CB’s emergency channel
9, I heard a loud signal from a station identi-
fying itself as KRUT in Munich, Germany.
I was amazed at the strength of the signal.
KRUT announced that it was testing but 1
doubt if any American CBer had enough
power to answer the station. Anyway, no-
body tried to answer him. What's the scoop
on this station?

-Gene Sawyer, Jr.

Burbank, 11l

Sounds like one of your neighbors trying
to pull the sauerkraut over your eyes.

% [ recently moved into an apartment. I guess
you know the old no-antennas-allowed story.
I'm on the 5th floor of a metal-frame building
and my HQ-180 receiver is gathering dust.

Electronics Illustrated
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Please help!
George W. Cady
Chicago, 1.

Frankly (as you've already guessed),
you've got a problem. I was once able to
string up a beautiful, invisible vertical an-
tenna from a ground-floor apartment to the
roof. You might try my trick. I used some
very thin wire which I unwound from an old
transformer—just run it along the edges of
windows.

% About two years ago you wrote a really
wild Ouija Board story in EI called Long
Nights of Uncle Tom. I've fooled around
with one of these boards from time to time
but never recorded the results. Have you
made any new contacts recently? Did the
story get much mail?

Michael V. Pishioneri

Ellwood City, Pa.

From time to time I still have a go at it.
It’s a fascinating gadget which still baffles
and intrigues me. I wish that somebody would
devote some serious research to the Ouija

Board. Yes, the mail was enormous. It was
divided basically into two classifications—
one group wanted a follow-up story; but
there were a few readers who felt that [
would get a QSL card from Satan.

How come you've got all the answers?
Red Reitman
Harlan, Ky.

Some of us are just naturally lucky, I guess.

X I give up. My local fuzz have suddenly
vanished from the communications scene. For
years they provided good listening on 39.82
and 39.86 mc, and then one day—poof! 1
checked my receiver out and it seems to be
working. I've even tuned across the entire
band. The fuzz have simply slipped off into
the twilight zone. Any suggestions?
Arthur Callahan
Idaho Falls, Idaho

They, along with many other PDs, have
quietly fled to the UHF band. You’ll have
to get a new receiver. Try 460.325 mc.f*

the tape that
turned the
casselle into

a high- fidelity

unt! TDK ceveloped gamma ferric oxide, assette
recorders were hine for taping lectures. conferences, verbal
memos and famity fun—but not for serious high fidelity.
TOK CASSEYTE CHIO3ID

Today you can
choose among
nigh-quality
stereo
cassette
decks.

o et

SRLJuENGs PEIAONSE SLas TNy ‘,‘

T e 000 400 e Jax0
rotgutucs wims

The new magnetic oxide used in TDK Super Dynamic
tape-distinctively differs from standard formulations in such
important properties as coercive force, hysteresis-loop
squareness, average particle length {only 0.4 micron'j ard
particle width/length ratro. These add up to meaningfu!
perlormance differences. response capability from 30 to
20.000 Hz. drastically reduced background huss. higher
output ievel, gdecreased distortion and expanded dynamiZ
range In response alone, there's about 4 to "0 db more
output in the region above 10.000 Hz—and this is
immed:ately evident on any casselte recorder, including
older types not designed for high performance. There's a
difference in clanty and crispness you can h2ar.

Available in C30SD, C60SD, C30SD and C120SC length.

R

TDK SUPER DYNAMIC (SD) TAPE

TDK ELLECTRONICS CORP.

LONG IBLAND CITY, NEW YDRAK 11103

CIRCLE NUMBER 25 ON PAGE 15
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GOING to purchase a used oscilloscope? Test it
before plunking down the cash. Connect a
square wave generator to the scope's vertical ampli-
fier input. The scope should reproduce a clean wave-
form from 30 to 15,000 cycles per second. If it
daoes, the second-hand scope has adequate fre-
quency response

When you replace a thermistor, do not use ordi-
nary solder. The thermistor’s leads are silver coated
and a special silver solder should be used. The rec-
ommended type is rosin cored and has a 70 percent
lead, 27 percent tin and three percent silver com-
position.

If your phonograph plays
with loud hum, look for an
L open ground. In particular,
check the ground wire on
the cartridge. Make sure the
phono plug from the car-
tridge is completely seated
in the amplifier jack and is
not partially sticking out.

PHONO CARTRIDGE

Testing transistors with an ohmmeter for reverse
and forward bias is easy, but follow this simple pre-
caution. Make sure that you’re on the Rx100 or
Rx10K scale. If you accidentally touch the transistor
leads with your meter on its Rx1 scale, you could be
supplying the semiconductor with as much as 100
ma. This amount of current could ruin the transistor.

On rare occasion you’ll run across a trimmer
capacitor having a defective, or leaky, insulator.
Chances are, the trimmer’s exact replacement will
be hard to come by. Fortunately, you can repair
this kind of variable capacitor most of the time. The
fault is caused by cracks in the mica insulator.
Loosen the adjusting screw, remove the cracked
mica and install a new piece. It's a permanent repair.

The ready light on your 40-cup percolator is noth-
ing more than a neon lamp attached across the perco-
lator’s thermostat. When the coftee is fully brewed
the bimetallic elements open. Current now flows
through the neon lamp. If the ready light stops work-
ing, you can usually trace the trouble to a faulty
thermostat and not the lamp.

Changing fuses in solid state devices is not the
simple job it appears to be. Always replace fuses
with their exact replacement. Some power amplifiers
depend upon the fuse's fraction-of-an-ohm internal
resistance to develop bias for the protected tran-
sistor. Overfusing transistors can create incorrect
bias. Besides, overfusing creates problems further
confusing troubles if they occur ,-G»»

CB, scanning monitors, multimeters

free. Send for yours today!

“IDLANQ

ELECTRONICS COMPANY

Colorful New Brochures. .
Midland CB, Monitors, Meters

Get the advance facts on Midland’'s fantastic new
1972 CB and test meter lines. Two colorful bro-
chures packed with information on the latest in
. over 65
products in alll Fully illustrated and absolutely

El

L Write Today,

Post Office Box 19032
Kansas City, Missouri 64141

Electronics Illustrated
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HAMILTON HOUSE Now Gives You Opportunity To Decide

WHO WAS THE “GREATEST”
HEAVYWEIGHT CHAMPION OF ALL TIME?

Now AN 8mm FIRST!
Jack Johnson — Jim Flynn 1912 Joe Louis — Tony Galento 1939 Joe Frazier — Muhammad Ali 1971

Jack Dempsey — Jess Willard 1919 Rocky Marciano — Rex Layne 1951 Muhammad Ali — Jimmy Ellis 1971

YOU WATCH! YOU SCORE! YOU DECIDE!

SEE each of the six most brilliant heavyweight champions described by boxing writers. and boxing authorities
as “THE GREATEST OF ALL TIME

SEE “L'il Artha", Jack Johnson, greatest defensive fighter of all time iaughing at the futility of Fiynn to land
a punch

SEE the “Brown Bomber™, Joe Louis. throwing the hardest four-punch combination in all heavyweight annals
SEE Muhammad Ali, Cassius Clay. fastest heavyweight champion in boxing history showing his unbelievabie
speed and effortiess grace

SEE the “'Manassa Mauler”. Jack Dempsey, throwing the most devastating left hook of all time. It leaps off the
screen at you'!

SEE the “Brockton Blockbuster”, Rocky Marciano, smothering his opponent with the most ferocious attack
of the boxing decade R

SEE “Smoking Joe's”, Joe Frazier, relentless pursuit and pressure making him the scourge of the heavy-
weight division

Six truly extraordinary 8mm fight films. Each a must for every collector and boxing fan. You'll ptay these films
over and over for yourself and your {riends. who will be hard pressed to decide '‘who really was the greatest
heavyweicht champion of all time?".

F- - - = = = =-—=—"=-""—"—" A
| Hamitton House We pay shipping. No C.O.D."s/
| Dept. 629L-7 Send Check or Money Order.
Cos Cob, Conn. 06807 Conn. Residents — Add appro-
iate Sales Tax
Enclosed please find $ pr. 3
X {Fitms supplied on 200" reels—each
Please send films checked approx. 10 min. running time.
Jack Johnson vs. Jim Flyon []  Jack Dempsey vs. Jess Willard
] 1912 1919 |

Joe Louis vs. Tony Galento Rocky Marciano vs. Rex Layne
1939 1951

SPECIFY — 8mm [ or Super Bmm @ $8.50
Available in Black & White only

Joe Frazier, teatured in three Issues of True Magazine
in his most dynamic pertormance

_ _ - § 2 _ = —

Muhammad Ali vs. Jimmy Ellis
1971

|

8mm or Super Bmm 8mm [ or Super 8mm

Black & White Color | Black & White Color |
@ $9.95 @ $19.95 | { @ $8.50 @ %1695 |

(Please check 2 boxes above) {Please check 2 boxes above) !

—= — J -

|
|
|
|
|
|
|
|
|
1
]
|
|
|
|
|
1

|
|
|
71 am Enclosing $ Make Check Payable to: Hamilton House |

Charge to: [J Master Charge [] American Express |

|

]

|

|

|

|

I

|

|

]

b _
! | Joe Frazier vs. Muhammad Al
| 1971
|

|

|

|

|

|

I

|

|

|

|
Name. l
Address |
I City !
D e -
July, 1972 25
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TOM McCAHILL TESTS
3 MINI PICKUPS...

AND TALKS ABOUT THE
BOOM IN TINY TRUCKS

it's all in the June issue of
MECHANIX ILLUSTRATED. Plus Do
It Yourself features that are smart . .
easy . . and thrifty!

o Basic furniture repairs

o Great gifts for dads and grads

s How to choose an electric drill

e Thrifty man’s guide to college

o Build a family fun center

e 12 new moneysaving tips for
the family . . and more!

The June issue of MECHANIX
ILLUSTRATED is jam-packed with
articles, photos, tips and ideas. Pick
up a copy of MECHANIX ILLUS-
TRATED anywhere magazines are
sold. Look for the June issue with
Tom McCahill and the mini pickups
on the cover.

MechaniX

||_|_USTRATED

C
sTILL ONLY 35 -
AT ALL NEWSSTAND

| |

Electronic Marketplace

Two Different Personalities. Radio Shack has
something for everyone and has just brought
out two communications receivers to prove it.
Both models are identical, offering all-solid-state
circuitry, 11-band coverage, dual regulated
power supplies and 50-75 ohm antenna im-
pedance, but the AX-190 covers the ham bands

and the SX-190 is for general-purpose shortwave
listening. Both units are said to provide sensi-
tivity of 0.5 xV on SSB/CW and 1.0 xV on AM
for signal-to-noise ratio of 10db. Built-in Q-
multiplier gives better than 60db image rejection,
25- and 100-kc crystal calibrators provide ac-
curacy of *+200kc and stability of better than
500 cps per hour is claimed. Both rigs use dual
conversion circuitry. AX-190, SX-190: $249.95.
Radio Shack Div. of Tandy Corp.

Scanning the Water Waves. After much success
in developing monitor/scanning receivers for
police-fire broadcasts, Citizens Band and the
2-meter ham band, Regency has moved quickly
into the VHF-FM marine market with a new
transceiver called Transcan. In one compact
package there’s an automatic, signal-seeking
7-channel receiver plus a 6-channel transmitter
that puts out from 15 to 25 watts. This radio-
telephone will be available at marine product

distributors at a price of $349. Features include
sensitivity of 0.35 4V for 20db quieting, scan
rate of 15 channels per second and channel
activation via pushbuttons. Unit comes equipped
with crystals for channels 6 and 16, plus crystal
for weather channel. Regency Electronics, In-
dianapolis, Indiana 46226.

Electronics Illustrated
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Electronic Marketplace

Speced QOut of Sight. Heath’'s new AR-1500
AM/FM stereo receiver, a top-of-the-line audi-
ophile’s dream which replaces the company's
famous AR-15, boasts some specs that would
raise the hair of any hi-fi bear. Output is 120
watts per channel into 4 ohms and 90 watts
per channel into 8 ohms, with IM distortion
claimed at less than 0.2 percent and THD pegged
at less than 0.25 percent. Four ICs and two

5-pole filters provide FM selectivity better than
90db, 1.5db capture ratio, 1.8 xV sensitivity and
image rejection of 100db. AM specs are just
as impressive. Lots of kit building experience
isn’t required, according to the manufacturer.
$349.95. Heath Co., Benton Harbor, Mich.
49022.

Four Every Which Way. Four-channel decoder,
Model SQ-M, is designed to bring flexibility into
your living room. By hooking the SQ-M up to
an extra stereo amplifier and two additional
speakers—which work with your existing hi-fi
rig—you can enjoy 4-channel sound from a
number of sources: Columbia’s SQ quadraphonic

LAFAYETYE

recordings, records using the older Electro-
Voice system and, under certain conditions,
ordinary stereo programs can be enhanced.
Existing phase differences in ordinary stereo pro-
grams are detected by the SQ-M’s circuits and
a surround-sound effect is achieved. Master gain
control is provided for adjustment of all active
circuits and extra input is available for magnetic
phono pickup. All connecting cables included.
Unit measures 6 x 2% x 7% n. $44.95. La-
fayette Radio Electronics, Syosset, N.Y. 11791.
[Continued on page 28]

NEW RUBBER STAMP BUSINESS

PAYS BEGINNERS r; *

ART AT HOME
ST| N SPARE Time

h Table Top Machine 1

wit

—

We Help Finance You
... at less than bank rates!

Themulti-miltion doliar RubberStamp business—once controlled
by a few big companies—is now being taken over by small opera-
tors—onein each community throughout the United States. Men
and Women who have this inexpensive machine can turn out
huge quantities of Rubber Stamps with special wording that
buyers once were forced to buy from big cities. Material costing
only 27c makes a stamp that sells for $2.75. The machine that
does the work is simple and easy to operate and it turns out as
many as six Rubber Stamps at a time, each with different word-
ing such as names, addresses, notices, stock numbers, prices and
other *‘copy’’ needed by offices, factories and individuals. Work-
ing full capacity, it can earn as much as $33.00 an hour for
the operator! Now you can get into the big-pay business
yoursell, with your own home as headquarters. You don’t need
experience. We supply everything, including complete instruc-
tions and eight ways to get business coming in fast. We even
help finance your start. Start making upto $16.50 an hour
from the very beginning. Cash in on the profitable Rubber
Stamp business in your community, right away. We'll mail full
particulars FREE and no salesman will cail. Be first in your
locality. Rush coupon today or send your name on postcard to:

16.50 AN HR.

RUBBER STAMP DIV. =
1512 Jarvis Ave., Dept.R-120-BF
Chicago, lilinols 60626

Please rush full particulars about your financing pian and
the little machine that can get me started in the profit- ‘
able Rubber Stamp business at homeinsparetime. Every-
thing you send me is FREE and no salesman will call.

ADDRESS

RUBBER STAMP DI1V.,, Dept. R-120-BF ”

1512 JARVIS AVENUE @  CHICAGO, ILL. 60626 CITY STATE.... Code___._....
July, 1972 CIRCLE NUMBER 11 ON PAGE 15 27
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Johnson
pur it
all together.

J low band and high band chan-
nels in any combination (] base
and mobile operation with built-
in power supply [(J auto-scan with
push-button “lock out” plus man-
ual “lockin”

new L
Duo-Scan” |

$'| 6995

T

Eight VHF FM channeils, in any combination
of high and/or low band, keep you on top
of all the action. Operates mobile or base
with performance features previously
found only in professional public safety
radio equipment. Two ceramic filters give
unsurpassed adjacent channel rejection.
integrated circuit symmetrical limiting
makes it really quiet. 0.4 ,V sensitivity lets
you hear what others miss. Powerful tran-
sistor audio produces clear, undistorted
sound. The new Duo-Scan puts it all
together, for just $169.95 (less crystals).

E.F.JOHNSON COMPANY

WASECA, MINNESOTA 56091
@®CIRCLE NUMBER 15 ON PAGE 15 1214

Electronic Marketplace

Mixing it all Down. Shure Model M688 stereo
microphone mixer is designed for the serious
audiophile or professional sound engineer. The
mixer accepts four high- or low-impedance
microphones, plus an auxiliary stereo high-level
input. Each of these has its own volume control
and three microphone inputs have front-panel
switches for left- or right-channel output. The
fourth microphone input has a pan contro! which

Wm0
- —

- s . ST - e

g - - e ..

allows the signal to be directed to either the left
or right channel—to any degree. A master gain
control simultaneously adjusts the level of all
inputs. Unit can be paralleled with other Shure
mixers. Has stereo high-level, Hi-Z output plus
a left and right mono output. $114. Shure Broth-
ers, Inc., Evanston, Ill. 60204.

Monitor Receiver scans Fuzz and things. Bearcat
III scanning receiver monitors high and low pub-
lic-safety bands and UHF business band. Inter-
changeable plug-in RF modules will cover any
two of the three bands (or a single
band) at one time. During two-band
operation up to eight channels may
be monitored. Placement of eight
crystals in unique crystal socket de-
termines the band of operation for
each channel. Features include crys-
tal IF filters, LED’s to indicate
active channels, built-in speaker,

squelch control, solid-state circuitry, jack for ex-
ternal speaker and manual/scan/select switch.
$139.95 to $159.95, depending on bands se-
tected. RF modules, $20 each. Electra Corp.,
Cumberland, Indiana 46229 -—&

Electronics Illustrated
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Electronic Marketplace

Super Generator with Super Signal. Designed
not only for the servicing of consumer-type
color TVs, but also CATV, MATV and CCTV
systems, RCA’s Model WR-515A Chro-Bar

color bar generator provides test signals needed
color-phasing,

to adjust convergence, gray-

scale tracking, purity and linearity of color
receivers. Patterns available include color bars,
dots, crosshatch, horizontal and vertical lines,
blank raster, and a new feature developed by
RCA called Superpulse. This pattern is a white
rectangle that’s horizontally centered on the
screen. Since test signals are at both RF and IF
frequencies, unit can be used for stage-by-stage

troubleshooting. $179. RCA Electronic Com-
ponents, Harrison, N.J. 07029.

Mike with a bit More Boost. What is said to
be the first dynamic microphone ever designed
specifically for use with single-sideband rigs, the
Sidekick 100, now is available from Turner.
Mike has an integrated-circuit amplifier built
into its base to provide just the right impedance
match with any SSB or solid-state rig. Adjust-
able volume control is said to provide gain of

up to 40db; frequency response is from 300 to
3500 cps. Unit is adaptable to either relay or
electronic switching. Power comes from standard
9-volt battery. Turner Div. of Conrac Corp.,
Cedar Rapids, lowa 52402. -a—

Great Business Opportunity

As our partner, you're backed by the training
programs of a 50-year-old company and the best
in creative marketing and advertising.

Do your own hiring and control your own local
costs and profits! A Security Deposit of $12-20,000
gets you started. We pay all fixed costs—rent, real
estate taxes, depreciation.

So, here you have it—a business where you call
most of the shots. You sell stereo, radios, walkie-
talkies, hobby kits, test instruments, antennas, tools,
batteries, wire, recorders and much more—Realistic,
Science Fair, Archer, Micronta—all our exclusive,
registered brands.

You'll have the know-how of a thriving 1350-
store firm to back you up—and you'll enjoy the
added prestige and security of our parent company,
the Tandy Corporation, an NYSE-listed, recognized
leader among firms in retailing. Act NOW!

July, 1972

Run a Radio Shack Store Under Our

“PARTNERS IN PROFIT” PLAN

Apply Now for a Radio
Shack Store! We're
Willing to Bet On Your

w;?}
RAB swaex -
Future...If You Are!

Capitalize on your ability, share in the profit, enjoy big in-
come—by going into business with us! Radio Shack needs
300 more stores nationwide to meet the growing demand for
its products, and maybe YOU can take over a “Partners In
Profit” store—perhaps right in your own community!
CALL COLLECT A. A. Bernabei, V.P. Radio Shack

OR WRITE: D 2617 W. 7th St., Ft. Worth, Tex. 76107

* ¥V PHONE: (817) 335-3711

B A TANDY CORPORATION COMPANY

Rush “Partners in Profit”’ Details to:
Please Print

Name_____ — __Phone. . A
Street C — Apt. 3 .
City. _ State e dip
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if you go for four channel...

you don’t have to go for broke

Buy yourself a miracle for as little as $214.95 That's all
it takes to get your conventional two-channel stereo to do
anything any total four-channel receiver and control center
can do, now or in the future

The Sansui QS500 and QS100 converters are complete
Four-Channel Synthesizer-Decoder-Rear-Amplifier-and-
Control-Center combinations that transform standard two-
channel stereo totally. The only other equipment you need
is another pair of speakers.

You can decode any compatibly matrixed four-channel
broadcasts or recordings and reproduce them in four au-
thentic channeis. You can detect the ambient signals
present in most two-channel recordings or broadcasts and
propagate them through the rear channels. In Sansui matrix-
ing, the exclusive phase-shift technique prevents the can-
cellation of some signals and the change in location of
others that occur in many matrixing systems. And the
exclusive phase modulators restore the effect of the live
sound field.

You can plug in a four-channel reel-to-reel or cartridge
deck or any other discrete source. In the future — if you
should have to — you can add any adaptor, decoder or what-
have-you for any four-channe! system for disc or broadcast
that anyone’s even hinted at. And a full complement of
streamlined controls lets you select any function or make
any adjustment quickly and positively:

The QS500 features three balance controls for front-rear
and left-right, separate positions for decoding and synthesiz-
ing, two-channel and four-channel tape monitors, electrical
rotation of speaker output, alternate-pair speaker selection,
and four VU meters. Total IHF power for the rear speakers
is 120 watts (continuous power per channel is 40 watts at
4 ohms. 33 watts at 8 ohms), with TH or IM distortion below
0.5% over a power bandwidth of 20 to 40,000 Hz. In its own
walnut cabinet. the QS500 sells for $289.95

An aiternate four-channel miracle-maker is the modest
but well-endowed QS100, with total IHF music power of 50
watts (continuous power per channel of 18 watts at 4 ohms
and 15 watts at 8 ohms). In a walnut cabinet, it sells for
$214.95

SANSUI ELECTRONICS CORP.

Woodside. New York 11377 » Gardena. California 90274
ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9. B.C
SANSUI ELECTRIC CO.. LTD.. Tokyo, Japan = Sansui Audio Europe S. A, Antwerp, Belgium

CIRCLE NUMBER 18 ON PAGE 15
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ELECTRONICS ILLUSTRATED/JULY 1972
Channel 9 Override Monitor

Catch the emergencies on 9, no matter which CB channel you're working.

By HERB FRIEDMAN, KB19457

EADY to spring for a rig having built-in Channel 9 monitor

capability? Even if you can’t break the bank for one of these
latest-generation transceivers, you can still ride the distress calls
with our automatic-signalling Channel 9 Override Monitor.

Our monitor comes to life with just about any length of wire
connected to its antenna terminal. And, unlike normal rigs, our
mini monitor can turn on a light, signalling the presence of a call.
Or you can listen to Channel 9 calls via a built-in speaker when
there is modulation present. And our monitor can be wired to mute
your regular transceiver’s speaker and feed Channel 9 messages to it.

This AC-powered Channel 9 rig consists primarily of an inexpen-
sive ready-to-run walkie-talkie. Connected to its output is a combi-
nation lamp and relay amplifier which is built on a strip of perfboard.
The amplifier responds to the walkie-talkie’s speaker output.

When no signal is on Channel 9, the amplifier mutes the walkie-
talkie’s speaker. Depending on the mode chosen by switch S1, a
modulated received signal will either light lamp L1 or operate
speaker relay RY 1. In the event you want full-time speaker monitor-
ing of Channel 9 the speaker can be manually turned on with switch
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Channel 9
Override Monitor

Fig. 1—Top view of chassis showing
perfboard-mounted components.
Lamp L1 is above periboard, shown
to left. Layout isn‘t critical but do not
reverse the polarity of electrolytic
capacitors or diodes on the board.
Capacitor C3 can be mounted off the
perfboard i it is physically too large.

Fig. 2—Pictorial of periboard wiring
shown below. Observe polarity of all
transistors, especially Q4. Wire lead-
ing away from BP1, labelled D in the
pictorial, attaches to RF input trans.
former on walkie-talkie. See Fig. 3.

CONNECTIONS TO TRANSCEIVER
(A) OUTPUT TRANSFORMER

(8) +9v

©) -GnD

(D) ANTENNA TERMINAL

Q1,Q2,Q3 Q4
BOTTOM 8OTTOM
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MANUAL
OVERRIDE

Fig. 3—Schematic of override monitor. Colored
areas are part of walkie-talkie. Callouts shown
within box depicting walkie-talkie are for the
components located on walkie-talkie pc board.

PARTS LIST

BPl—Insulated five-way binding post
BR1—Bridge rectifier; minimum ratings: 50 PIV
@ 1 A (Motorola HEP-175 or equiv.)
D1-D4—Germanium diode, 1N60 or equiv.
I (see text)

Capacitors: all 12-V electrolytic unless otherwise
noted

Cl1—5 uf C2—50 uf

C3—250 uf, 25-V electrolytic (see text)

C4—100 uf

L1—Subminiature lamp; 12 VDC @ 30 ma.

Q1-Q3—Npn transistor (see text)

Q4—2N3393 transistor

Resistors: all 15 watt, 10% unless otherwise
indicated

R1—47 ohms R2,R4—27 000 ohms

R3—270,000 ohms

R6—33 ohms

R7—10,000 ohms

R8—15,000 ohms

RY1—SPDT relay (P & B type RS5D-6 or equiv.}

S1—SPDT switch

S$2,8S3—SPST switch

T1—RF transformer (part of walkie-talkie)

SPK1—Speaker (part of walkie-talkie)

T2—Power transformer; secondary: 126 V @ .1
A (Calectro D1-750 or equiv.)

1—Walkie-talkie (Lafayette 99R 31452L)

1—Channel 9 receive crystal (Lafayette 46R10,
specify Channel 9)

Misc.—4 x 5 x 6-in. aluminum cabinet, perfboard,
push-in terminals.

R5—1,000,000 ohms

S2, labelied Manual Override in the schema-
tic.

Diode D3 provides coupling between the
walkie-talkie and the amplifier. Advantage
is taken of D3’s normal 0.3V breakover
voltage. This provides low level noise limit-
ing so the amplifier is not activated by im-
pulse noisc.

The lamp/relay amplifier has been specifi-
cally designed to use low-cost components.
There is no need to spend money for high-
quality components since there is no detect-
able change in the monitor’s performance.
The only critical component is transistor Q4.
Since this transistor, a 2N3393, sells for pen-
nies, we suggest no substitution be made.

Components Values. Transistors Q1, Q2
and Q3 can be any silicon NPN transistor
housed in a T0-5 case. They should have a
Beta, or gain, in the range of 80 to 150.
Diodes D1, D2, D3 and D4 can be any
germanium small-signal type of the 1N34
or 1N60 variety. Almost anything will work

July, 1972

Fig. 4—Walkie-talkie printed-circuit board. Bind-

ing post BPl is shown to the left,

with wire

leading to RF tramsformer. D1, D2 are at right.

www americanradiohistorv.com
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Channel 9 Override Monitor

if it’s the general-purpose type.

Relay RY1 is rated at 6 VDC with a coil
resistance in the 500- to 600-ohm range.
Transformer T2 is a 12 VAC filament type
rated at 100 ma. or higher. Miniature power
transformers are available from most elec-
tronic mail-order houses. See our Parts List.

Construction. First step is to modify the
walkie-talkie. Remove the back of the case
and cut the wire between the base of the
telescopic antenna and the printed-circuit
board.

Next, remove the three screws that hold
the pc board to the case. Gently ease the
board aside so you can get at the speaker.
Remove all screws holding the speaker down
to the cabinet. Then lift out the pc board and
speaker as a single unit. As you lift out the
pc board, the external power socket will also
lift out.

Trace out the black wire from the walkie-
talkie external power socket. It connects to

Fig. 5—This is what store-bought Lafayette model

HA-73B walkie-talkie looks like before it's modified. -

34

Fig. 6—Order Channel 9 receive crystal, at lower
right edge of board, since walkie-talkie may
not come with one. To order, see our Parts List.

the pc board. Clip the wire off at the board,
making certain that no wire strands are stick-
ing out from the board.

Trace out both red leads from the external
power socket. You will find that one goes to
the battery connector and one to the pc
board. Unsolder the red lead going to the
battery connector. Unsolder the other red
wire at the pc board. And solder the red lead
from the battery connector in its place.

Locate the tone beeper switch on the edge
of the pc board. It is a SPDT type with a
green wire, a black wire and a small capacitor
connected to its terminals. Cut off the small
capacitor. Then cut the green and black
wires and remove the single screw that holds
the switch to the pc board.

The green wire connects to one speaker
terminal while the white wire connects to the
other speaker terminal. Unsolder the green
wire at the speaker and discard it. The black
wire that formerly connected to the tone
beeper switch becomes the new speaker lead,
along with the white wire connected to the
speaker.

Using diagonal cutters, clip off the shaft
of the rcceive/transmit push switch and re-
move the transmit crystal from its socket.

The walkie-talkie is further modified by
soldering diodes D1 and D2 across the RF
input transformer. These diodes protect the
walkie-talkie input from excessive RF voltage
whenever your regular CB rig is in the trans-

[Continued on page 99]
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CB Corner

By Len Buckwailter,
KQA3012

NE top cop in Ohio recently told police

chiefs based around the country what
he thought of CBers. A surprise—his report
is a glowing tribute. Col. Robert Chiara-
monte, Superintendent of the Ohio State
Highway Patrol, told what happened when
gendarmes and willing CBers sat down at the
peace table to plot a strategy for aiding
motorists in trouble. Highlights of what the
Colonel said offer an interesting glimpse into
what the other side may be thinking.

Eighty REACT teams (some 52,000 CBers)
across Ohio agreed to monitor Channel 9
round-the-clock for emergency calls. When a
motorist shouted for help, the CBer moni-
toring at home would relay the information
by telephone to the proper authority (police,
fire, ambulance, etc.). The CBer would then
tell the motorist that help is on the way. All
details would be logged on a standard re-
port form which would ultimately reach a
computer at General Motors Research Labs.

If the plan succeeded, Ohio troopers hoped
to achieve a lot more than quicker reaction
time. This saves lives, of course; but it also
keeps highway traffic moving faster and cuts
down on the hazardous pedestrian traffic of
stranded motorists. It would also serve as a
model for the rest of the country of what
can be accomplished when police and CBers,
finally, work together. (Some observers be-
lieve that many law enforcement people
don’t want free help from CBers because this
might cut into their budget appropriations.)

During the first year, Ohio motorists did
their thing and ran into accidents, fire, a
tornado, fog, ice and other highway perils.
They flooded the experimental network with
10,000 calis for help. After digesting the
mass of data, GM’s computers spat out some
not-so-surprising results.

About 30 percent of the reports were
roadway accidents, followed by stalled ve-
hicles (22.2 percent). Accidents were al-
most equally distributed on interstate high-
ways and city streets. In most cases (53.3
percent), monitoring CBers relayed reports
directly to local police and also made calls
to the state highway patrol.

July, 1972

A

_ Let’s Hear it
= for REACT!

More interesting were the details of com-
puter data about who made the original calls
on Channel 9 to trigger the network into ope-
ration. It was neither REACT teams nor
other stations inside the organization. Most
of the 10,000 streetside SOS’s were trans-
mitted by a CBer who unexpectedly en-
countered motorists in distress. Their alarms
on Channel 9 alerted the monitors into action.

So the picture that emerges from the com-
puter data is a communications colossus
shrouding the state in three layers: a multi-
tude of civilian CBers with mobile rigs go-
ing about their daily business, trained RE-
ACT teams keeping an ear on the emergency
channel, and follow-through by professional,
public-safety authorities.

It's not all roses, though. The number of
calls reported by various REACT teams is
variable. This could mean some groups are
better organized or more motivated than
others. Certain regions reported few calls,
which suggests that all CBers don’t auto-
matically switch to Channel 9 when they en-
counter an emergency. Also, some monitors
complained it was difficult to receive messages
on Channel 9 because illegal interference
blocked the frequency. All these points bear
further investigation. But there is increasing
agreement that Channel 9 is becoming a
cleaner frequency.

Although the Ohio experiment is not yet
complete, Col. Chiaramonte is already sug-
gesting that law enforcement agencies every-
where can benefit by cooperating with CBers.
He points out that these experiments have
shown that a network of this type can get
police and other rescuers on the scene an
average of 17 minutes earlier than before.

He also cautions fellow professionals that
success isn’t easy to achieve. All concerned
parties—police and CB representatives—
must sit down to determine how to carve up
an area and assign responsibility. Colonel
Chiaramonte strongly believes that control
over the program must be firmly held by the
law enforcement people or CB volunteers will
risk losing official recognition. He reveals

[Continued on page 103]
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Cleveland Institute of Electronics
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of success in obtaining a
Government FCC License

The Cleveland Institute of Electronics hereby warrants that upon
completion of the Electronics Technology (with or without Lab),
Broadcast Engineering, or First Class FCC License course, you will
be able to pass the FCC examination for a First Class Commercial
Radiotelephone License (with Radar Endorsement) ;

OR upon completion of the Electronic Communications course
you will be able to pass the FCC examination for a Second Class
Commercial Radiotelephone License;

AND if you are unable to pass the FCC test for the course se-
lected, you will be entitled to a FULL REFUND of all tuition
payments.

This famous warranty is valid during the entire completion
period established for the course you are enrolled in.
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Dr. G. O. Allen
President
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Electronics iliustrated:

You can earn more money

Eyou get an FCC License

...and here’s our famous CIE warranty that you will get your
license if you study with us at home...or your money back!

OT satisfied with your present income?
The most practical thing you can do about
it is “bone up” on your Electronics, pass the
FCC exam. and get your Government License.
The demand for licensed men is great and
still growing. Ten years ago there were more
than 100,000 licensed communications sta-
tions. including those for police and fire de-
partments, airlines. the merchant marine.
pipelines. telephone companies. taxicabs, rail-
roads. trucking firms. delivery services. and
S0 on.

Today. there are nearly two million such
stations on the air. and the number is growing
constantly. And according to Federal law. no
onc is permitted to operate or service such
cquipment without a Commercial FCC
License or without being under the direct
supervision of a licensed operator.

This has resulted in a gold mine of new
business for licensed service technicians. A
typical mobile radio service contract pays an
average of about $100 a month. It’s possible
for one trained technician to maintain eight
to ten such mobile systems. Some men cover
as many as fifteen systems, each with perhaps
a dozen units.

Growth of UHF and CATV
To the 500 or so commercial VHF television
stations now in operation and nearly 200
commercial UHF stations, add 200 more edu-
cational TV stations. And at the start of the
Seventies more than 2.500 cable television
stations are serving 4,000 communities.

Opportunilies in Indusiry

And there are other exciting opportunities in
aerospace industries, electronics manufac-
turers, telephone companies, and plants
operated by electronic automation. Inside
industrial piants like these, it's the licensed
technician who is usually considered first for
promotion and in-plant training programs.
The reason is simple. Passing the Federal
Government's FCC exam and getting your
license is widely accepted proof that you
know the fundamentals of Electronics.

So why doesn’t everybody who “tinkers”
with electronic components get an FCC
License?

The answer: it's not that simple. The
Government licensing exam is tough. There is
one way. however, of getting the kind of prep-
aration that will help you pass the FCC exam.
And that is to take one of the FCC license-
preparation courses offered hy Cleveland In-
stitute of Electronics.

Qur training is so effective that better than
9 out of 10 CIE graduates pass the FCC
exams. That's why we can offer this famous
Money-Back Wyrranty: when you complete
any CIE course which provides FCC License
preparation, you'll get your FCC License or
a full refund of all tuition paid. This warranty
is valid during the entire completion period
established for the course selected. You get
your FCC license — or your money back.

There’s a reason for this remarkable record.
From the beginning, CIE has specialized in
electronics courses designed for home study.
We have developed techniques that make
learning at home easier. . . even if you've had
trouble studying before.

In a Class by Yourself

The CIE Instruction Department gives imme-
diate attention to the lessons and questions
you send in. It's like being the only student
in the “class.” Instructors not only grade your
work, they also analyze it. Even your cofrect
answers can reveal misunderstandings that the
instructors can help you clear up. The correc-
tions and comments are mailed back to you
the same day your assignment is received. You
can read the notations while everything is
still fresh in your mind.

1t Really Works
Our files contain hundreds of success stories
of men whose CIE training has gained them
their FCC “tickets™ and admission to a higher
income bracket.

David Ferreira of San Diego, California,
boosted his earnings and got a promotion
after getting his FCC License. He says, “Even
before [ finished the course, | passed my First
Class FCC l.icense test. Since then I've been
able to buy a home, get a camper and travel
with my family.”

CIE graduate. Rondlay Holmes, broadcast
engineer for WKBF-TV, Cleveland. Ohio,
passed his First Class FCC License exam on
the first try. “Now ['m earning three times
what | did before my CIE training,” writes
Holmes.

Mail Card for Two Free Books
Want to know more? The postpaid reply card
will bring you free copies of our school cat-
alog describing opportunities in Electronics,
our teaching methods. and our courses,
together with our special booklet. "How to
Get a Commercial FCC License.” If card has
been removed, just mail the coupon at right.

CIE HAS CAREER
COURSES TO FIT
YOUR BACKGROUND

ELECTRONICS TECHNOLOGY with LABORATORY . . . teaches you the
fundamentals. With a 161-piece laboratory you apply the principles
you learn by analyzing and trouble-shooting electronics equipment.

ELECTRONICS ENGINEERING .. . A college-tevel course for men al-
ready working in Electronics. Covers steady-state and transient
network theory, solid-state physics and circuitry, pulse techniques,
computer logic and mathematics through calculus.

Claveland Institute of Ejectronics

Accredited Member

ci

July, 1972

1776 East 17th Street, Cleveland, Ohio 4414

Nationa! Home Study Council
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THESE CIE MEN PASSED THE
FCC LICENSE EXAM ... NOW THEY
ARE EARNING MORE MONEY

From Tugboat
to Television
“When | started my
CIE electronics train-
ing, | was working in
the engine room of a
tugboat. Before finish-
ing, 1 passed my First
Ctass FCC License
exam and landed a job
as a Broadcast Engineer
at KDFM-TV in Beaumont. | was able 10
work, complete my CIE course and get two
raises . . . all in the first year of my new
career in broadcasting. The course was
interesting and well written.”—Richard L.
Kihn, Anahuac, Texas.

New Job with

40% More Pay
“CIE has taken me
from a dull low-pay job
with little chance for
advancement 1o onc
with challenge and a

good future. I'm now
an Engineering Special-
a4 ist with National Radio

Company, Inc. testing
prototype equipment. CIE training gave
me the electronics technology I needed to
pass the exam for First Class FCC License.
I'm already ¢arning 40<, more than I could
without my CIE training.”—Jloseph E.
Perry, Cambridge, Mass.

-

APPROVED UNDER NEW G.1. BILL: All CIE
career courses are approved for full tui-
tion refund under new G.1. Bill. 1If you
served on active duty since January 31,
1855, OR are in service now, check box
on reply card or coupon for G.1. Bili
information.

T el P e o TR 1
| Cleveland Institute of Electronics |
1776 E. 17th St., Cleveland, Ohio 44114
| Prease send me without cost or obligation:
1. Your illustrated book, “Succeed in
| Eiectronics.”
{ 2. Your book on, “‘How to Get a Commercial
FCC License.”

' I am especially interested in:

| O Etectronics [J Electronic
| Technology Communications
[0 Broadcast [ industrial
Engineering Electronics
| O First Class [ Electronics
FCC License

[ Electronics Technology
with Laboratory

|
|
|
|
|
|
|
!
1 Engineerihg ]I
| I
: |
| {rLease prinT) :
| |
| |
[ |
l i

State Zip Age___
IDVelenns & Servicemen: check here for
iatest G.I. Bill information. €105 |
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" By ALEX BOWER YES, things are coming

down to the wire. Apollo
XVI is scheduled to blast off as this is being
written and Apollo XVII—the last of the
series—is scheduled for a December launch.
For quite some time DXers have wanted to
log the exciting conversations that take place
between Houston and Cape Kennedy, be-
tween Ground Control and the spacecraft,
between Command Module and Lunar Mod-
ule.

Only trouble is, most of us don’t have the
fancy equipment that goes along with these
transmissions. As you can see from NASA’s
frequencies, few involve voice communica-
tions—most being advanced forms of telem-
etry that make use of pulse-code, frequency
and phase modulation techniques.

What rag-chewing there is takes place up
at rarefied frequencies lying between 200 and
300 mc. Other more-informal talk sessions
enjoy a bigger spread—some taking place
near the FM broadcast band, others popping
a cork up in the microwave region around
2000 mc.

So what’s an average DXer to do? Well,

40

DXing
NASA

and its
Neighbors

Listening to NASA
broadcasts isn't easy
—fact is, it's almost
impossible — buf you
can DX radio stations
that are neighbors of
NASA qaffiliates and
which are located all
over the globe. Our
DX expert tells how.

don’t walk away. Aside from the ultra-
sophisticated DXer who works 2 meters via
moonbounce or engages in other RF gym-
nastics at even higher frequencies (who man-
ages to listen in on these private transmis-
sions, but rarely gets QSLs) there is still some
DX activity left for those SWLs who work
the standard bands.

While Cape Kennedy now only contacts
space vehicles directly when they’re orbiting
the Earth—all deep-space contacts are han-
dled by five communications facilities scat-
tered around the world that work super DX
on frequencies such as 2106.4 and 2101.8 mc
—the Cape still maintains shortwave com-
munications for such chores as recovery of
the space capsule. DXers have a good chance
of logging these messages on frequencies such
as 17979, 11205 and 9006 kc, especially dur-
ing launch and splash-down. These transmis-
sions are all via single sideband.

Other NASA IDs which can be bagged cn
these same frequencies include the islands of
San Salvador, Grand Bahama, Ascension and
Lajas (Canary Islands). Your reports should
be addressed to the technician in charge,

Electronics Illustrated
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Guide to DXing NASA’s Neighbors
Freq. (kc) | Station | Location | Yime
o = San = |
590 KFXM Bernardino 0400 |
683 R. Nacional | Madrid evenings |
de Espana
730 5CL Adelaide, 0500
Australia
860 WKKO Cocoa, Fia. sunrise/
sunset
6090 vLIE Sydney, before
Australia sunrise
6140 R. Nacional | Madrid evenings
de Espana
9006 Cape Kennedy And (see text)
Atiantic Recovery Net
9360 | R Nacional | Madrid everings
de Espana |
9560 Radio RSA | Joh ings
busg, S. Africa
9695 Radio RSA } Joh burg | ings
11205 Cape Kennedy And (see text)
Atiantic Recovery Net
17979 Cape Kennedy And (see text)
I Atlantic Recovery Net

Chart above shows stations that are close to NASA
communications facilities and which count as valid
contacts. Chart at right lists many of the frequen-
cies which will be used on final Apollo missions.
Most are for data transmission and radar tracking.
The contents are private and not fo be divuiged.

Radio Unit (ID of station), Patrick
Air Force Base, Fla.

Remember that technicians who verify a
report are doing it for their own amusement
and for the sake of the hobby. NASA officials
do not recognize such reports—they feel that
their messages are private communications
whose revelation can only confuse the public
about the nature of a specific mission—and
it’s practically impossible to get a formai
reply from the space agency.

Since Cape Kennedy is probably too close
to home for any techmician who wants to
verify even the simplest DX report, you'll be
better off shooting for one of the BCB sta-
tions in the area of Cocoa Beach. Not easy
logging, to be sure, but WKKO on 860 kc
might be possible at either sunrise or sunset
(Florida time). A lot will depend on your
local QRM.

The major deep-space communications
facility in the U.S. is at Goldstone Lake,
Calif., located between Death Valley and the
Mojave Desert on the Camp Irwin Military
Reservation. Shortwave faecilities are nil so
yow’ll have to settle for more mundane sta-
tions located in San Bernardino County. Sta-

July, 1972

Guide to Spaceflight Frequencies for ]
Apollo Missions

(mc) | Mode | Power | Function
FMTEL 20 W |Launch Vehicle, XVIl |
FM TEL Launch Vehicle, XVI
| FM TEL Launch Vehicle, XV
FM TEL Launch Vehicle, XVI
Spacecraft Recovery

|
f

I

LBBE EEEEEE SENNNEN NN
511112355 % 2

iR
:

% FELEYLLLELE

PCM TEL
FM TEL
FM TEL
2 Pcavccm Launch Vehicle
259. Smcr:ﬂto Earth,
279.0 |vC Space Suit |
296.8 I q:n Space to Earth
2968 | ¥C Earth to Spacecraft |
450.0 I TC Earth to Launch Vehicle |
Z101.8 |USB DL Earth to Spacecraft |
21064 USBDL | Earth to |
2265.5 USB DL Lunar Su e to Earth|
22725 USBTEL | Spacecraft |
22825 USBDL | Spacecraft
2287.5 USB DL Spacecraft
5690.0  radar Tracking Radar
| I Interrogation
5765.0 | radar | nspnoﬂnderm'
ra
9580.0 radar |05 W :Spaeu:uﬁ Landing
| ARimeter
9792.0 - | radar 1.7kW | Spacecraft Rendez-
vous Radar
9832.8 |radar 1.7xW | Spacecraft Rendez-
vous Radar
10510.0 | radar oS W S;vucecraﬂ Landing
| Woaloehy
TEI.;——Tduuc_h}E,_DL—M Link, VC—Voice Com-|
| munications, -Telecommand, PCM—Pulse Code
. | Modutation, USB—Upoer Sideband _J

tion KFXM on 590 kc is probably your best
bet. If you live west of the Mississippi you
shouldn’t have too much difficulty on Mon-
day mornings at 0100 PST.

Ironically, both the European and African
deep-space communications sites are more
easily logged by DXers. NASA’s link in
Madrid is only a few miles away from Radio
Nacional de Espana’s shortwave station,
while NASA’s deep-space facility near Jo-
hannesburg is not far from the powerful
transmitters of Radio RSA.

Radio Nacional de Espana beams English-
language broadcasts to the Americas every
evening on 6140 kc and Spanish programs on
9360 kc. If you want a bit more of a chal-
lenge, try RNE’s medium-wave broadcasts
on 683 kc, heard from time to time in North
America.

The Johannesburg facility, unlike the sta-
tions in- Madrid and at Goldstone Lake, isn’t
owned by the U.S. It belongs to the South
African government. Radio RSA programs
often make much of the fact that Johannes-
burg has played a vital role in America’s con-

[Continued on page 103}
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Profile of thin Dynaflex record
versus standard LP. Angle of
entry is now down to 170°.
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When Dynaflex record (top) is dropped onto
another record that’s convex. it will contorm
to this shape and play without slippage.

The Thin Look Comes to Records

Watch it! The next LP record you buy may have a thin profile.

Companies want to save on materials and still improve quality.

By ROBERT ANGUS

F you’ve been buying records lately, maybe

you've noticed that they’re thinner than
they used to be. If one of your recent pur-
chases was an RCA release, chances are you
can almost bend it double with one hand. If
so, when you release it, the record springs
back to original form. Fact is, since January
1971, RCA has produced more than 18 mil-
lion thin records on its own labels and for
other record companies whose discs it presses.
Even new record releases with labels like
Decca and Pickwick are thinner than they
used to be.

Right there’s the trouble, say some engi-
neers. Thin records are too light to work
properly on a record changer. Also, they
droop on certain types of spindles. Because
of their thinness, say these mavens, they’re
subject to warpage, which interferes with
player performance.

Engineers of one manufacturer estimate
that 62 million record changers sold in the
U.S. last year can’t handle thin records prop-
erly. The largest changer manufacturer of
them all, BSR, has considered packing a
warning in with its equipment saying that it
isn’t guaranteed to work with thin records.

Has RCA dug up a rotten fish? Or arc
changer manufacturers excited over nothing?
To understand the controversy, it helps to
know that for more than two decades, the
12-in. LP record has been a vinyl biscuit
weighing about 135 grams and measuring
approximately 50 thousandths of an inch
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thick. It has had its faults. LP records warp
on occasion and once bent they're virtually
impossible to straighten again. Surface noise
is not as unobtrusive as engineers would like;
also, as records age tiny bubbles of gas
trapped within the record work their way to
the surface and break, causing still more
surface noise.

The Record Industry Association of
America (RIAA) established standards for
record manufacture some time ago. It de-
creed that when it comes to records, a foot
actually measures 11-7/8 in., with a variation
of no more than 1/32 in. Also, the angle of
entry of the stylus (the angle formed by the
record’s surface and the protective bead on
the rim) should be a minimum of 175°.
Finally, weight would be 135 grams =*+10
grams. This was done so that record-changer
manufacturers could design equipment
around a uniform product.

After the RIAA stepped in, complaints by
users that record changers were dropping two
discs at once—or worse, not dropping them
at all—ceased almost overnight. Failure rates
on record changers dropped well below the
ratio of one change in 100.

Enter Dynaflex, a record weighing only
90 grams, having a thickness (in its playing
area) of 30 mils and an angle of entry of
177°. It was developed at RCA'’s engineering
facility in Indianapolis, under the leadership
of chief engineer Warren Rex Isom.

The new disc has several virtues. When
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bent, it springs back readily. Because of the
thickness of the disc, molding procedures
avoid the air bubbles which have plagued
older LP records so its surfaces are quieter.
For the accountants at RCA the new profile
represents a tremendous savings in materials
like carbon black and vinyl.

According to Isom, RCA tested the new
discs on 22 record-changer models selected
at random. These included such standard
brands as Admiral, BSR, Garrard and Dual.
In hundreds of cycles, the records produced
an average of two failures per 100 changes,
which the company regards as normal. One
changer failed an average of four times per
100 changes. When RCA's thin records
passed that test the company proceeded to
send some 5 million of them to record stores

. unmarked.

“There were a few hundred letters of com-
plaint,” Isom said later, “but the vast ma-
jority of these were in the realm of aesthetics.
Sometimes the phrase paper-thin was used.
Perhaps a third of these respondents were
sure that they had been robbed of vinyl to
the enrichment of the manufacturer. (RCA
denies this.) Relatively few complained of
genuine faults.”

Initial reaction to the new record profile
from audio critics and record reviewers gen-
erally confirmed Isom’s opinion that the
surfaces were quieter. However, at retail out-
lets, customers were complaining that their
record changers wouldn’t drop the thin discs.
In fact, while RCA was talking about un-
usually low numbers of complaints, dealers
were telling complaining customers that the
fault lay with their own equipment. However,
it wasn’t until audio engineers erupted at a
meeting in Los Angeles that these charges
took specific form. Finally, Isom and RCA
responded.

The engineers said that RCA hadn’t con-
ducted enough tests, that the new records tend
to drop in pairs because of their thinness {(or
not drop at all, or that a second disc would
drop on top of the tone arm after it had swung
back into position to play the first—because
of some kind of attraction between pairs).
Warpage was a more serious problem than
RCA would admit, they said.

When BSR purchased some Dynaflex rec-
ords in the New York City area for testing,
one weighed in at 56 grams instead of the
proper 90. Others were 10 to 20 grams light,
well outside manufacturing tolerances estab-
lished by RCA. (Since the introduction of

July, 1972

Magnified view of feed-lever mechanism in record-
changer spindle. Distance of 0.075 mils (between
A and B) should be wide enough for one disc.

Dynaflex, RCA has tightened up its quality
control and has instructed record press oper-
ators in new handling procedures.) BSR went
on to test 100 thin discs on a variety of its
own changers and those of its competitors.
It discovered that while some complaints had
validity others were baseless.

During its testing BSR found that double
dropping occurs less frequently than origi-
nally believed—and then only when partic-
ular pairs of records are played in sequence.

Because record’s center of gravity is critical for
proper operation of changer, RCA tests its Dyna-
flex discs for thickness at several different points.
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The Thin Look Comes to Records

“It seems that certain pairs of Dynaflex rec-
ords develop a vacuum between them,” says
a representative from BSR. “We’d find the
same pair of records giving trouble on
changer after changer.” To test the vacuum
theory, BSR people drilled three holes
through the labels of each pair. The problem
disappeared almost immediately.

At its laboratories in Birmingham, Eng-
land, BSR placed a Dynaflex record on the
7-in. platter of a BSR Minichanger. A tech-
nician left the stylus—tracking at a weight
of eight grams—on the outside groove of the
record for a weekend, while the temperature
of the testing room was increased to 90°F.

By Monday morning the stylus had sunk
V4 in. below the surface of the record. When
the stylus was removed, there was a perma-
nent deformation of Y8 in.

“But that’s not a standard playing condi-
tion,” Isom later protested. “Nobody leaves
the stylus in the outer groove of a record for
a weekend.” BSR engineers pointed out that
under the best of circumstances, the stylus
had to climb approximately % in. as it
moved- from the outer groove to the inside
of a 12-in. record played on such a small
turntable.

Basically, the average record changer
works on one of two principles: A feed lever
holds a stack of records on a spindle until
the changer begins its cycle. Then the lever

RCA engineering chief W. Rex Isom (left), manu-
facturing vice president Bill Dearbom (center)
and technician test Dynaflex LP on a changer.
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moves up enough to admit one record—a dis-
tance of roughly 0.075 mils. Or, with an um-
brella type spindle (which consists of three
or four umbrella supports that hold up the
record stack), as the changer cycles, the sup-
ports fold in and metal leaves come out to
hold all but the bottormn record. Then the
record drops.

Critics have said that both methods spell
disaster for Dynafiex. If a feed lever moves
a distance of 0.075 mils but a Dynaflex disc
measures only 0.059 mils thick at the center
hole, then possibly two may slip through
when the lever moves up. With the umbrella
spindle, according to critics, if the Dynaflex
record should droop, causing friction against
the sides of the spindle, then proper drop-
ping of the record would be prevented.

“The changer manufacturers introduced
the umbrella spindlé without a word to the
record industry several years ago,” according
to W. Rex Isom. “Umbrella spindles work
on the assumption that the center of gravity
of each record is within a circle only about
5/16 in. in diameter. Until two years ago,
there was no such specification and the center
of gravity varied greatly. A slight éxcess of
vinyl on one side of the disc, a pull on the
center hole as the operator removes the rec-
ord from a molding machine while the vinyl
is 'still hot, a slight deformation on the outer
edge if she grabs it with one hand instead of
two—these were enough to cause trouble
even when the damage could barely be de-
tected with the naked eye. Now the RIAA
has a standard—that the center of gravity
fall within 0.315 in. of the center of the
record—and manufacturers meet it most of
the time.”

RCA’s vice president in charge of manu-
facturing, Bill Dearborn, told EI that bal-
ance problems can occur when two Dynaflex
records both have gravity centers near the
outside limit and when both discs are lined
up with their heaviest areas on the same side
of the spindle. “It also happens with older
records and nobody complains about it,” he
says.

Dearborn says that in RCA’s tests, both
feed-lever and umbrella changer mechanisms
produced about the same number of failures
with ordinary LPs as with RCA’s thin disc.
“In fact,” he says, “it’s possible to guarantee
a failure every time by loading a feed-lever
changer so that the feed lever is pushed up
out of‘position.”

[Continued on page 104]
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Enter El's Big

Hi-Fi Contest
and Win a Cash Prize!

In the next issue EI will begin publishing photo-
graphs and descriptions of outstanding home hi-fi
installations. In each issue we’ll select what we con-
sider to be the best installation among those entered
and will award the owner a $200 cash prize. Second
prize will be worth $100, third prize $50 and fourth
prize $25. We’ll publish pictures of all four, of course.
General design and ingenuity will be among the judg-
ing criteria. Cost and actual amount of equipment
will not be considered. EI's Editors will be the judges.
To enter your installation in our contest, whether
it be monaural, stereo or four-channel, simple or com-
plex, send us one or more good black-and-white photo-
graphs (8x10s preferred), a list of your equipment
and a description of what you’ve done. Pack the
pictures well to avoid damage. We will return all un-
used photos. Mail your entry to:

EI’s Hi-Fi Contest
1515 Broadway
New York, N.Y. 10036

Q®®m®m@%%

W“m 2@@000
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Build _a____Direct-Reading

Wow & Flutter Meter

By HARRY KOLBE

EVERYBODY who leans toward the serious
side of audiophilia talks about wow and
flutter. But almost nobody does anything
about it—or them—depending on how many
different bad guys you find amongst the
three words. In fact not too many hi-fi fans
know how one goes about making meaning-
ful measurements of wow and flutter.

But most of us can talk intelligently about
wow and flutter because we’ve heard these
culprits at work. Wow and flutter are the
retchings of music from record or tape when
subjected to periodic and queasingly regular
variations in the speed of turntable or tape
deck. If these draws and swells go slowly
(under 6 cps) they’re called wow; if more
quickly (up to 250 cps) they’re called flutter.
So they're a little different, one from the
other, while remaining close cousins under
the skin.

Our Wow & Flutter Meter almost for the
first time enables a non-pro, outside-the-lab
hobbyist to substantiate what he believes he’s
hearing. Our meter also helps to determine
exactly how much wow and flutter he has
to deal with in terms of percentage of speed
variation. And it’s an instrument any ex-
perienced hobbyist can build and calibrate
successfully.

Though wow and flutter could be the re-
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sult of either a positive speed variation (with
record or tape going faster than spec and
then back to spec) or a negative swing
(slower than and then back to spec), the
direction of swing means little. It’s the swing
or variation itself that causes the trouble and
typically may be due to an out-of-round
rotating component.

Essentially, speed variations frequency-
modulate program material. You can hear
the problem best on a sustained musical tone,
such as a long organ note. As turntable or
transport speed increases, tone frequency
increases proportionally. As speed decreases,
frequency dips.

Many years ago researchers came up with
a numerical way of specifying degree of
speed variation. The unit of measurement is
RMS percentage of speed variations. RMS
stands for Root-Mean Square, a term often
used in AC voltage measurements. The RMS
concept is a convenient way to transform a
periodically-changing quantity into an equiv-
alent steady (non-changing) quantity.

Let’s relate RMS percentage to wow and
flutter. We’ll take a turntable with a particu-
larly bad case of wow at a frequency of 4 cps.
This means the turntable speeds up or slows
down significantly four times each second.
If you draw the pattern of speed variation

Electronics Illustrated
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Fig. 1—Majority of com-
ponentis are mounted on
pc board, shown almost
half-size at right. IC
mounting sockets could
be utilized on your
board if you don‘t like
soldering directly to IC
leads. Tolerance of
components is not criti-
cal but best overall
meter accuracy is as-
sured with values and
tolerances called for in
Parts List. Be sure to
use shielded cable
where called for on
schematic. Solder shield
wire only at points de-
signated in schematic.

on a piece of graph paper you end up with
a curve shaped like a sine wave.

The RMS reading of this periodically-
changing function (speed vs time) is a con-
venient average value that makes it easy to
compare turntable specs and, in general, to
talk about flutter and wow. You use standard
AC calculation formulas to compute RMS
percentage—only now, instead of working
with peak and peak-to-peak voltages, you use
peak-to-peak percentage speed error.

Thus, a faulty turntable might display =
5% peak speed variations, running both
faster and slower than spec. The peak-to-peak

July, 1972

percentage variation would be 10% so the
RMS percentage would work out this way:
0.707 x Peak Variation = 0.707 x 5% =
3.54% RMS.

In this issue we’re presenting Part I, which
tells how our Wow & Flutter Meter operates,
how you can use it, the functions of the vari-
ous components and circuits found in the
schematic and a Parts List. In our next issue
we’ll present detailed construction informa-
tion, data on calibration, more advice on the
use of the instrument and, lastly, some tips
on how to cure what our Wow & Flutter
Meter has diagnosed.

Fig. 2—Power supply
is mounted on separate
pc board, shown to right
of main board. Ml is
shown on front pamel
with Cl17 connected
across its terminals. M1
and Cl17 are wired to
remainder of circuit via
shielded cable but
two unshielded wires
twisted together work
as well. Range switch
S4 is to left of M1, Be-
tween 5S4 and M1 is pot
R4l (Cal). To the left
of S4 is pot Rl (Level).
while to the right of M1
is pot R56 (Modulation).
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Build a Direct-Reading
Wow & Flutter Meter

How it Works

The output from your tape deck or pre-
amplifier is fed to pot R1 (Level) via binding
posts BP1 and BP2. The signal is coupled to
the gate of tramsistor QI, connected as a
source follower. Since Q1 only slightly loads
pot R1, the input impedance of the Wow &
Flutter Meter is effectively 500,000 ohms—
a value sufficiently high to work from any
source.

The signal from Q! is injected into IC1,
a device which directly converts incoming
sine waves of varying amplitude to square
waves having equal amplitude. Normally,
IC1 is in a non-conducting state. There is
no output signal from IC1 at this time.

When a signal is fed into it, IC1 switches
into its conducting state. Ordinarily, there is
no output signal from ICl. But when a
signal reaches ICI, it switches into a con-
ducting state. The IC conducts as long as
a signal is present at the input terminal.

The output of IC! is a square wave having
a pulse width equalling the frequency of the
input waveform. If the input is not a pure
sine wave, the duty cycle of the square waves
from the output of IC1 will vary from wave-
form to waveform. This unequal duty cycle
is the result of the wow and flutter signal com-
ponent modulating the otherwise-pure 3-kc
test signal. It is the parameter we are looking
at as the meter needle swings up and down
the scale.

Potentiometer R9 provides a DC voltage
to IC1, forcing it to conduct only when the
input signal reaches a particular level. This
method of biasing the integrated circuit in-
sures that it doesn’t respond to noise and
other spurious signals appearing at the input
terminals.

The square-wave output signal is coupled
via components C3, R14 and R15 to the
input of integrated circuit IC2. This IC is a
phase-locked loop device and contains an
oscillator, amplifier and detector built into
the chip.

The IC's oscillator is initially adjusted via
pot R17 to 3,000 cps. The frequency of this
oscillator and the input frequency is com-
pared in IC2’s detector. After the two fre-
quencies are sampled by the detector, a DC
output signal emerges from the detector.

[Continued on page 97)
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PARTS LIST

BR1—Motorola HEP-175 or equiv.

BP1-BP6—Insulated five-way binding post

Capacitors: 200 V unless otherwise noted

C1—150 upf silver mica C4.6—.022 uf

C23,15,21,22,27—01 uf C5—.001 uf

C7—100 uf, 15 V electrolytic C8,9—.1 uf

C10—.0039 uf C11-—330 guf silver mica

C12,13,16—10 uf, 10 V tantalum electrolytic

Cl4—1 uf, 35 V tantalum electrolytic

C17-—10 uf, 25 V electrolytic

C18.19—1000 uuf silver mica

C20—1800 uuf silver mica

C23,24—1000 uf, 15 V electrolytic

C25.26—1000 uf, 25 V electrolytic

D1-D8—1N458 or equiv.

*D9-—Motorola MV-1666 (Varicap)

D10,11-—Zener diode; 12 Voits @ 1 watt
(Motorola HEP-105 or equiv.)

D12-—Zener diode; 6.2 Volts @ 1 watt
(Motorola HEP-103 or equiv.)

F1—Y%-A fuse

IC1—integrated circuit (Fairchild
U5B87710393)

1IC2—integrated circuit (Signetics NE 565)
See note below.

1C3-5—integrated circuit (Fairchild
U9T7741393)

M1—VU meter (Simpson 543 or equiv.)

NL1—Neon lamp (NE-2 or equiv.)

Q1,2—2N4220A transistor

Resistors: all Y -watt, 5% uniess otherwise
noted

R1—1,000,000-ohm, audio-taper pot.

R2,54—5,600,000 ohms R3—1,200 ohms

R4,36,47—47,000 ohms

RS5,15,16—1,000 chms

R6,11,21,53—10,000 ohms

R7,17—5,000-ohm, single-turm pot.

R8—2,700 ohms

R9,59—1,000-ohm, single-turn pot.

R10—4,700 ohms R12-—33,000 ohms

R13—510 ohms R14—6,200 ohms

R18—62,000 ohms

R19,26,27,52—1,000,000 ohms

R20,22,49,50,55—51,000 ohms |

R23,44—15,000 ohms R24—12,000 ohms

R25—9,100 ohms R28—1,800,000 ohms

R29,45,51—10,000-ohm, single-turn pot.

R30,48—50,000-ohm, single-turn pot.

R31—1,300 ohms R32—13,000 ohms

R33—330,000 ohms R34—3,300,000 ochms {

R35—1,500 ohms R37—5,000 ohms, 1%

R38—620 ohms, 1% R39—500 ohms, 1% ]

R40—120 obms, 1%

R41—250-chm, linear-taper pot.

R42,43,46—100,000 ohms

R56—10,000-0hm, linear-taper pot.

R57,58—68 ohms, Y; watt

R60—82,000 ohms S1—DPDT switch

S2—SPDT switch S$3—SPST switch

S4—2-pole, 6-position shorting, rotary ceramic |
(Centralab PA-2002)

Tl—Power transformer; secondary: 25 V @
0.5 A (Calectro D1-752)

1—10% x 4% x 6Y%-in. cabinet. Ten-Tec
MW-10 (Available from Ten-Tec, Inc,, In- |
dustrial Park, Sevierville, Tenn. $11 plus
postage)

Misc.—dry-transfer lettering, fuseholder, neon
lamp assembly, printed circuit board and
supplies, shielded audio cable.

“Available from Newark Electronics, 500 N.
Pulaski Rd., Chicago, Ill. 60624 $3.60 plus
postage. Minimum order $10.

Note: IC2 available from Circuit Specialists
Co., P.O. Box 3047, Scottsdale, Ariz. 85257

$9 postpaid.
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at points designated on schematic. Switch S1 is DPDT as shown by

TP AE are referred 10 In the calibration instructions givem in
include both fullsize pc board templates referred to In
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Troubleshooting Color TV with a Scope

A picture may be worth 1,000 words but when you signal trace a color set

with this instrument you'll probably save 1,000 hours in just o few months.

By ART MARGOLIS

ENERAL-PURPOSE oscilloscopes can
do two things for you. They can dis-
play the shape of electrical waveforms, in-
cluding phase shift, and they can provide a
peak-to-peak voltage indication just like a
VTVM. No TV troubleshooting procedure
worth its salt will work without a scope. The
waveforms that manufacturers include in
their schematics (you can see some in this
article) can be produced only on an oscillo-
scope, and for color TV-—where phase re-
lationships are fundamental for recovery of
blue, green and red signals—these visual clues
are the quickest way to clear up TV troubles.
There are many professional scopes on the
market but a moderately priced wideband,
general-purpose scope having a bandwidth of
5 to 10 mc will do fine. Even a narrowband
job fitted out with a high-impedance probe
can do much to bring life back to an ailing
TV. Not only will you draw a bead on faulty
circuits, but you'll be able to pinpoint faulty
components in these circuits.

A scope can be used to trace signals in
video circuits, sync, AGC, vertical and hori-
zontal sweep sections and through all color
circuits. This is about 50 percent of the
average black-and-white or color TV (you
troubleshoot the tuner, IF strip, audio, high-
voltage and low-voltage supplies and conver-
gence circuits using other methods). If you
service solid-state TVs a scope is a must.

Scopes are used to check the progress of
TV signals once they’re detected and to ob-
serve the performance of most oscillator cir-
cuits—vertical, horizontal and color. Dis-
torted waveforms or incorrect peak-to-peak
voltage readings mean something is wrong
and indicate the place to zero in on. Service
manuals obtained from manufacturers are
sure to include both test voltages and wave-
shapes for numerous points in the schematic
—all you have to do is compare values. Us-
ually, at each test point you’ll find the picture
of a waveform, its frequency and a peak-to-
peak voltage.

It’s easy to set up your scope to get a
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peak-to-peak voltage display. Most expen-
sive models have built-in calibrators, and you
can build your own calibrator into less ex-
pensive types (see LOW-COST SCOPE
CALIBRATOR, May ’72 EI). There are
other ways, too.

Simply stick your high-impedance probe
into an outlet delivering something like 118
VAC. You'll see a 60-cps sine wave appear
on the scope’s CRT. Its peak-to-peak value
(2.82 x rms value) will be something in the
neighborhood of 335 volts. Mark the height
of this trace on the scope’s graticule. You
then calculate peak-to-peak TV-signal volt-
ages by comparing their traces with your
marks for AC line voltage. (Most of these
will average between zero and 220 volts,
though some will climb into the 600- or 700-
volt range.)

Another way to check peak-to-peak values
of TV waveforms is to use the peak-to-peak
scale of a VITVM. However, remember that
the higher the frequency of an AC signal, the
less accurate your reading will be. A VTVM
provides good information—and you’ll be
using one to troubleshoot other TV circuits—
but a built-in calibrator will go a lot further.

Keep in mind that monochrome waveforms
are best when controls are set for normal
viewing and the set is receiving a good local
station. Color waveforms are best when a
color-bar generator is attached to the antenna
terminals and normal signal level is applied.
With this in mind, let’s examine some case
histories.

Case of a Perfect Waveshape. One day a
shapely young lady with dark hair came into
the store. She approached slowly and said,
“I have a color TV in my station wagon, can
you bring it in for me?” I complied, gave
her a claim check and began examining the
set. It was a 19-in. Magnavox table model.
When the picture came on it was scrunched
up badly on both sides. Brightness and focus
were off slightly, otherwise the TV performed
normally. Faulty brightness and focus were
due to the shrinking condition and weren’t
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the primary symptoms.

A faulty horizontal-output stage was indi-
cated by the shrinking. After routine tube
substitution tests I grabbed my VTVM and
began taking DC voltage readings. First test
point was the screen grid of the output tube.
The schematic called for +150 volts and
that’s exactly what it had. Next point was
the control grid. The schematic called for
— 44 volts but instead there was only a value
of —15 V. With low bias on the control grid,
some of the horizontal oscillator’s sawtooth
output was being lost. Since the sawtooth
controls the horizontal spread of the picture
this was the reason for the shrink.

Analysis of the control grid circuit showed
two inputs that developed the —44 volts. The
oscillator’s sawtooth output flowing across
the bias resistor and a DC input from the
high-voltage regulator circuit also located in
the control-grid leg.

Here’s where a scope was needed to de-
cide which input was defective. 1 touched
down with the high-impedance probe on the
control grid. According to the schematic, a
sawtooth having a frequency of 15,750 cps
and a peak-to-peak value of 250 volts should
be present. It was exactly as indicated. This
exonerated the oscillator’s output and pin-
pointed the trouble at the DC input from the
high-voltage regulator.

The rest was routine. The voltage in the
regulator circuit originated at a 280-volt
source and passed through a resistor (rated
at 33K, 1 watt) and a zener diode. The zener
was rated at 190 volts and clamped the volt-
age source at its rated value. When the diode
is operating normally anything over 190 V
passes through the zener to the chassis in
voltage divider fashion. A DC reading at
the top of the zener showed 280 V instead
of the prescribed 190 V.

The zener wasn’t working. I measured it
and found it was open. A new diode reduced
the 280 V to the prescribed value. This drop
of 90 V was reflected on the control grid by
a restoration of the correct bias level. The
picture spread out normally and exhibited
normal brightness and focus. All I had to do
now was wait for that station wagon.

Symptom of No Red. The set owner was a
short, bearded college instructor. He said
with a little smile, “My TV only has blue
and green colored people.”

I answered, “That’s a common trouble,”
and turned on the TV—an RCA 21-in. con-
solette. The picture came on and the colors
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Shrinking raster of Magnavox TV indicated trouble
in the horizontal-output stage. Scope helped decide
whether low bias was caused by faulty AC or DC
input. Here, diode passed too high a DC to tube.

looked almost normal, but it was apparent
that no red information was being displayed.
I turned down the color intensity control.
A good black-and-white picture appeared.
This meant the three primary colors, red,
blue and green, were being produced by the
three electron guns in the CRT. Otherwise the
display would appear tinted instead of just
black and white. Loss of red was being caused
by a defect in the red-signal channel, not
in the black-and-white setup of the CRT.

The red signal transmitted by the TV sta-
tion is amplified, along with blue and green
information, in the set’s bandpass amplifier.
The red information is then extracted from
the bandpass-amplifier output in the X-de-
modulator stage. The blue information is ex-
tracted in the Z-demodulator stage. (There’s
no reason why you can’t call them red and
blue demodulators.)

In the X-demodulator all the colors are
injected into the control grid. A CW signal
from the 3.58-mc color oscillator is injected
into the suppressor grid. (The same thing
happens in the Z-demodulator except the CW
signal comes from a phase shifting network
and has a different phase relationship for
processing blue information.) The oscil-
lator’s output combines with the color infor-
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Troubleshooting Color TV with a Scope

mation in the electron stream of the X-de-
modulator tube and they reconstruct the red
information as it was sent from the studio.

As the modulation envelope leaves the
plate of the tube it encounters a 33-picofarad
capacitor in shunt to chassis ground. This
capacitance detects the red information and
shunts the CW output (3.58 mc) to ground.
Pure red information is then fed to the red
(R-Y) amplifier.

Since this feHow’s red was missing it was
possible that the trouble was in the X-de-
modulator stage or the R-Y amplifier. The
best way to approach these circuits is to
trace the various signals. I brought my scope
in from the truck and began to probe for
revealing pictures.

First I looked at the input of the X-de-
modulator. It was supposed to have all the
color information there at a peak-to-peak
value of 5 volts. It was okay. Next I took a
look at the suppressor input. There was sup-
posed to be a CW input having a peak-to-
peak value of 25 volts. It was there, too.

Next, I touched down on the plate of the
X-demodulator. A red information display
complete with a modulation envelope was

called for. Nothing was there! This meant-

the stage wasn’t conducting.
I brought out my VIVM and began taking.

52

" OF CRT

TO (6-Y),(B-Y}
CATHODES

Pktmodncall-hmhm:nﬂuvdﬁmhckdnddgnnldnabhnhh
redsiqnal channel. X-demodulator stag
mmwmmmmmmwoﬂ
lator. Faulty resistor reduced B+ supply so red signal was not detected.

DC voltage readings. The plate read only
about 20 volts instead of the 250 V called
for. All the other voltages were correct.
Working back in the plate circuit, good B+
voltage was indicated on the other side of a
3900 resistor. The resistor had increased in
value—it had split and now measured about
750K. A new resistor restored all.

Mystery of Smeary Celors. I walked into
the apartment on a service call; the living
room wall was covered with watercolors. The
TV, a 21-in. Zenith color set, was in the

-
: --

Y Y/

11 BLUE GUN CRT

CATHODE ~ CONTROL
INPUT GRID
VIDEO{Y) INPUT(R-Y} (B-Y) {G-v)

Part ome of siory about 21-in. Zenith color
TV is that every color picture is a
composite of four separale piciures—
red, blwe, green and black-and-white.

Electronics Fllustrated
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OPEN! oUTPUT 8 Part two of story about Zenmith

COLOR CRT color set relates to customer's

VIDEQ VIDEO DRIVER problem with smeary colors. Lack
DETECTOR 121-587 of contrast (b&w signal) was
STAGES caused by video-driver tramsistor

corner. 1 admired the paintings, then the set
owner, a middle aged gentleman, announced,
“I did every one myself.”

I turned on the TV. Sound and brightness
appeared and then some color. There was no
real picture, just a smeary three-color dis-
play that resembled a picture. The fellow
said, “Looks like one of the colors is mis-
sing.”

1 answered, “Sorry to be contrary, but all
three colors are present. The black-and-
white picture is missing. You know, the con-
trast.” I turned the contrast control all the
way up and the color intensity control all
the way down. The colors disappeared and
no contrast was displayed.

“In every color TV there are actually four
pictures on the screen, one on top of another.
These are the red, blue, green and black-and-
white components of the total picture. So

6ov et 100K
P-p ——AW—> 270V
15750 cp: [ —OPEN!

AAAA-
WV

there are four circuits in the TV that feed in-
to the picture tube. Your black-and-white
circuit is defective.”

I brought in my scope from the truck.
The easiest way to trace video circuits is with
a scope. I set it up and began touching down
on test points. First I checked the output of
the video detector. There was good video
there. Then I began touching down on every
test point following the video feed. I arrived
at the video driver, an npn transistor. Good
video was displayed at the input, its base.
At the collector there was no video to be
seen.

1 took the transistor out of the circuit and
measured it. The base-to-collector junction
was open. I installed a new transistor. The
video returned at the collector. Then I
checked the TV screen—the contrast was
back. 1 turned up the color intensity con-
trol a bit and a beautiful color picture ap-
peared. My customer looked happy.

I turned around and said, “Actually, the
color in your TV is more of an overlay than
an actual picture. The real picture is the
black-and-white component and you fill the

[Continued on page 99]
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Problem with Philco port-
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> TO VERT. 0SC. able was loss of sync sep-
aration. Basic sync-separa-
tor circuit uses tube having
high negative control blas
and low B4 plate supply.
so that tube is cut off in
presence of video, conduct-
ing only upon application
of sync pulse. Here. open
resistor in plate leg re-
duced supply voltage.

15v

P-P

15750¢ps
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USE IT ALL AT HOME AS YOU GET READY FOR A NEW CAREER:

$1,500.00 worth of
two-way radio electronic
communications equipment

54

Bell & Howell Schools announces a new
learn-at-home program that gives you
“hands on” experience with commercial-
grade equipment—as you prepare for a
business of your own in two-way radio
electronic communications servicing.

You need ‘*hands on” experience
with a real, commercial-band FM transceiver
and actual commercial-grade test equipment
—to take full advantage of growing oppor-
tunities in electronic communications,

Two-way radio communications is a
healthy growth area in electronics. And it's
lucrative. Almost two million commercial
two-way radio systems now serve as vital
communications links for trucks, planes,
boats and taxis. And the FCC requires each
system to have its equipment serviced
regularly by a licensed technician. That's
where you come in. But you need career-
oriented training—plus your
FCC license.

Knowing how
to put an amateur
radio kit together
won't help
when
you're
"on the
job”"—
servicing =
two-way Y
radio
systems for
aircraft or advising
trucking companies about
their land-mobile communications
system. For that, you need "hands on"
experience with the real thing. This unique
new Bell & Howell Schools learn-at-home
program gives you just that. =

Find out more about this exciting
new Bell & Howell Schools program. There's
no obligation.

For free facts, mail attached card today!

Electronics Illustrated
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Let Bell & Howell Schools help you get ready for an exciting career
or business of your own in two-way radio electronic communications!

Bell & Howell Schools has helped many thousands of
peopie prepare for careers—and businesses of their own
—in electronics. You can have absolute confidence in
the training you get.

Expert instructors at Bell & Howell Schools
plan each program to answer a single question: “What
qualifications will you need to take advantage of actual
career opporiunities in electronics?” They then build
each program to give you those exact qualifications.

To get ready for a business of your own in two-
way radio, you need: 1) career-oriented training; 2) FCC
License; 3) “hands on’ experience with commerciai-
grade equipment. Bell & Howell Schools now offers this
new at-home training program that gives you all three.
(See FCC License Guarantee on attached card.)

JUST LOOK AT ALL THE EQUIPMENT
YOU'LL WORK WITH-RIGHT AT HOME-
DURING YOUR TRAINING PROGRAM
WITH BELL & HOWELL SCHOOLS!

Commercial-Band FM Transceiver . . . exactly

the kind of two-way radio you'll service throughout
your career.

Deviation Meter
... modei favored by many
working technicians to check
modulation of transmitted signal.

Frequency Meter . . .
highly sensitive instrument used to
check signal frequency within precise
tolerances established by government
standards.

Power Output Meter . . . meter
used almost universally by trained and
licensed technicians to check power output—
or waltage—of signal.

Alignment Generator
. .. a custom-designed unit_
you use to generate test
signals for transceiver
alignment.

July, 1972

FCC REGULATIONS GIVE YOU THE OPPOR-

TUNITY TO START YOUR OWN BUSINESS!

The Federal Communications Commission re-
quires that all commercial two-way communications
systems be checked and serviced by a licensed tech-
nician at regular intervals.

As a Bell & Howell Schools graduate, you'il
have the technical know-how you need. With your FCC
license, you can go out and eventually build your own
business—signing contracts with companies that use
two-way radio. FCC reguiations could mean security
and regular income for you!

BELL & HOWELL SCHOOLS OFFERS YOU

THESE SPECIAL ADVANTAGES:

Help Sessions Scheduled regularly every few
Saturdays at the Bell & Howell Schools and in many
other cities throughout the U.S. and Canada. Top in-
structors give you personal help and guidance.

Transter Privileges After completion, you can
transfer to any of the resident schools for more ad-
vanced study, if you wish.

Litetime National Placement Service Helps
you locate a job any time after you complete your
program.

Veterans’ Benefits We are approved by the
state approval agency for Veterans' Benefits.

Student Financial Aid We are an eligible in-
stitution under the Federally Insured Student Loan
Program.

EXCLUSIVE ELECTRO-LAB®—
YOURS TO KEEP!
To make sure you get prac-
tical experience with instru-
ments used daily by
professionals, we've
integrated into your
program three pre-
cision instrument kits
you assemble yourselt
and keep:

Design Console Use this
to rapidly "‘breadboard”
circuits without soldering.
Oscilloscope Offers bright,
sharp screen images, 3-way
jacks for leads, plugs.
Transistorized Meter Registers
current, voltage and resistance.

FOR FULL INFORMATION,
MAIL THE ATTACHED CARD
TODAY! OR WRITE:

DeVRY INSTITUTE DF TECHNOLOGY

3 BELL & HOWELL SCHOOLS

4141 Belmont Avenue, Chicago, lllinols 60641 400
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(The EI

Ticker )

ANAGEMENT at Ampex Corp.,

long a leading supplier of
professional recording gear, an-—
nounced that it will phase out its
consumer line of cassette and
reel-to-reel recorders as soon
as possible. Reason: the company
suffered more than a §80 million
loss in its fiscal year which
ended April 30. Ampex will con-
tinue to sell professional audio
and video recorders, computer
equipment and its line of stereo

tapes.
* * *

The freeze in cable TV—which
has caused the industry to stag-
nate for two vears and has delayed
much needed capital spending in
CATV—has finally ended. A com-
promise solution was worked out
between the FCC and the Office of
Telecommunications Policy(which
acted under direct pressure from
the White House). The new rules—
which went into effect March 31—
permit expansion of cable opera-
tions in major metropolitan mar-
kets, and require that cable op-
erators develop ‘their own pro-
gramming and provide adequate

—channels for public-service TV

broadcasting.

* * *

Another aspect of FCC's recent
decision on CATV is greater em-
phasis on development of non-
broadcast services such as two-
way communications between homes
and banks, shopping centers,
utilities, etc., plus transmis-
sion of newspaper information by
cable. This would supplant ser-
vices such as weather reports and
stock tickers. 3

* * *

—.-The White.-House, through the-
Office of_ Telecommunications
Policy (OTP), has -called for a
$67millionstudyofpollutionof
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the electromagnetic environ-
ment. This study, which will take
several years to complete and in-
volve several government agen-
cies, will examine use of the en-
tire spectrum by all communica-
tions interests, including busi-
ness, military and government.
* * *

According to the Electronic
Industries Association (EIA),
consumer electronics sales for
1971 topped $§5 billion at the man-
ufacturing level (including im-
ports), and about $8 billion at
the retail level. Television had
a record year—more than 40 per-
cent of all American homes now
have a color set while 95 percent
have black & white. Consumer
electronics during 1971 saw one
of the lowest Consumer Price In-
dexes of any U.S. commodity.

* * *

Federal Trade Commission has
exempted manufacturers of hi-fi
amplifiers having power output
of 2 watts or less from its pro-
posed rule requiring disclosure
of-‘continuous rms-power for each
channel. Feeling is that these
devices-are used-mostlyas toys.
Uniform listing of power ratings
‘Is-designed tov protect consumer.

* * *

Texas Instruments, Inc., has
entered into an agreement with
the Tandy Corp. of Fort Worth,
Texas, to make a number of its
small-signal and power transis-
tors available to hobbyists at
Tandy's chain of Radio Shack
stores under the Archer label.
This marks the first time TI has
-ever offered-semiconductors to
hobbyists and experimenters
through a consumer electronics

outlet. At the moment; replace-

ment -semiconductors--are avail-
from Motorola, General
Electric and RCA.ﬁQ~

Electronics Illustrated
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Don't feel your wrist. Lay a finger on the block and

our cardio-tachometer instantly reads your pulse.

By HERB COHEN

VERYONE has taken his own pulse at

one time or another. Gently grasping

the wrist until the throb of an artery is caught

is one of the most basic of all medical tests.

That strong, steady pulse can be an indica-

tion of a healthy heart, lungs and circulatory
system.

Most non-medical people, however, have
trouble locating a pulse point. But now it’s
no longer necessary to fumble with your wrist
while you count the seconds with a watch.
Place a finger over the pickup block on our
Cardio-Tach. You’ll be able to read your
pulse directly—and in a few seconds.

A light-emitting diode shows you the dura-
tion of each pulse. Besides, it gives you a
visual indication that your finger is correctly
seated on: the pickup. block.

A lamp and photo transistor built into the
pickup are the key to our Cardio-Tach.
When your finger is placed on the block,
some of the light is conducted through the
fingertip flesh. As blood is pumped. through

the capillaries, light conductivity of the flesh-

changes. The photo transistor sees these
changes as variations of light level and pro-
duces a small voltage pulse.

The lamp in the block is a miniature six-V
bulb. It’s powered by a regulated current
source which insures constant light output
as the bulb ages. The regulated source also
reduces the chance of AC hum voltages leak-
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ing into the phototransistor from the lamp
filament.

How It Works. Photo transistor Q1 picks
up variations in light level caused by the
blood pulsations. This signal is fed into tran-
sistor Q2, connected as an emitter follower.
Some of the high-frequency components are
removed by capacitor C2. The signal is
further amplified by transistors Q3 and Q4.

Note that transistor Q4 has no external
bias and conducts only when Q3 passes a
pulse. Capacitor C5 also bypasses high fre-
quencies to ground, making the Cardio-Tach
fairly immune to AC-induced hum.

The amplifier voltage pulse is coupled to
transistor Q5 via resistor R6. Both transistors
QS5 and Q6 are coupled together as a bistable
multivibrator. This-circuit-changes the shape
of the pulse by converting it to one having a
constant amplitude and sharp rise time.

Whenever transistor Q6 changes its con-
duction state, it drives transistor Q7 on. The
LED, labelled D9 in the schematic, glows
red for the brief time that Q6 conducts.

As soon as Q6 switches into its on state,
capacitor C6 starts to charge through resistor
R12. When the voltage across C6 rises above
the gate voltage necessary to fire transistor
Q12, it conducts. Transistor Q8 is driven on
at the same time. Once it has fired, transistor
Q12 will conduct as long as Q6 is also being
driven.

www americanradiohistorv com
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Build a Cardio-Tach

Transistor Q8 responds to two different
voltage sources. If Q5 is conducting, tran-
sistor Q8 is turned on via current passing
through diode D3.

The second voltage source presented to Q8
is transistor Q12. When it has fired, Q12’s
cathode current latches transistor Q8 into its
on state. The only time Q8 is in its off state
is the 50 milliseconds it takes capacitor C6
to charge.

The function of transistor Q8 is to short
the output of Q10, a 10 ma. constant-current
generator. Every time a pulse appears at the
base of Q8, it turns off for 50 milliseconds.
This gives Q10 time to charge up capacitor
C7.

Since C7 is charged from a constant-cur-
rent source for 50 milliseconds every pulse,
its stored voltage level will increase linearly
in fixed steps. Components Q11 and R19
(Calibrate) supply C7 with a constant cur-
rent discharge path. Capacitor C7 converts
linear pulses to specific voltage levels during
each 50 millisecond period. Transistor Q11
also serves as an emitter follower for the
meter circuit.

Transistor Q9 is the current source for
light bulb L1. Both sources (Q9 and Q10)
use zener D10 as their current reference.

Building the Cardio-Tach. The circuit was
built on a piece of 2 x 6Y2-in. perf. board.
Mount the perf board assembly via 34-in.
stand-offs to the base of the box. Lead dress
and length is not critical.

Next step is to change the meter face. The
specified meter has a plastic snap-on cover.
Pry it off and cement the new meter face over
the original one. As an alternate method, you
can cut an adhesive-backed mailing label to
cover only the numbers on the original dial
scale. Leave the scale division lines visible.
The full-scale marking is labelled 150, while

Fig. 1—Prototype’s perfboard layout is spacious.
Layout can be compressed for more compact unit.

60 Electronics Illustrated
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Fig. 3—Schematic of ccu:dlo tach. Be sure to EARTS iST
obgserve proper electrolytic capacitor polarity.

Make no substitution for tantalum capacitor C7.

the five remaining segments are marked to
read 0, 30, 60, 90 and 120.

Light source L1 and photo transistor QI
were mounted in a plastic block measuring
1% x 3% x Y-in. Drill two Y4-in. holes into
the block. Hole centers for L1 and Q1 should
be spaced ¥s-in. apart. See our pictorial.

Since the photo transistor has a lip on the
bottom, we slipped a Y-in. piece of plastic
tubing over Q1. This shims Q! snugly in its
mounting hole. Place Q! into the plastic
block so that its lens is slightly raised. When
you place your finger on the block, the lens
is gently embedded into the flesh. Coat the
outer surface of the tubing with epoxy before
finally slipping it into the block.

Bulb L1 does not require a socket. Wires
are soldered to L1’s flange and center ter-
minal. Push the bulb into the hole so that
its top surface is flush with the top of the
block. A drop of epoxy holds the bulb in
place. The block is finally mounted to the
front panel with a No. 6 screw or epoxy.

Calibration. The easiest way to calibrate
M1 is to measure your pulse rate over a one
minute time span. Then place your finger on
the plastic block and adjust R19 until M1
reads your pulse rate.

A more accurate calibration method can
be made with a phono turntable. Solder a
pair of extension wires to QI and L1. Place
an old LP on your turntable and stick a piece
of white masking tape on the outer edge of
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Capacitors: 15 V electrolytic unless otherwise
noted

C1—.01 uf, 50 V disc ceramic capacitor

C2-C5—10 uf

C6—.1 uf, 50 V disc ceramic capacitor

C7—3.9 uf, 35 V tantalum capacitor (Allied
Industrial Electronics No. 926-0335 $1.15)

C8—50 uf C9—500 uf

C10-—1100 pf, 12 V electrolytic

C11—200 uf, 10 V electrolytic

D1-D3—1N2069 diode

D4—Silicon general-purpose rectifier: 1,000
PIV @ 2.5 A (Motorola HEP-170 or equiv.)

D5-D8—Motorola HEP-156

D9—Light emitting diode (Motorola
HEP-P2000 or equiv.)

D10—1N1519 zener diode

Lt1—6 V @ .04 A lamp (Chicago Miniature
345 or equiv.)

M1—0-50 za DC microammeter (Calectro
D1-910 or equiv.)

Q1—Photo transistor (Motorota HEP-P0QOO01 or
equiv.)

Q2-4, Q11—Npn transistor (Motorola MPS
3694)

Q5,Q6—Pnp transistor (Motorola MPS 3702)

Q7,Q8—Npn transistor (Motorola 2N4401)

Q9—Pnp transistor (RCA 40406)

Q10—Pnp transistor (2N4403 or equiv.)

Resistors: Y4 watt, 10% unless otherwise
noted

R1—560,000 ohms

R2,R13—4,700 ohms

R4—15,000 ohms, 5%

R6,R10—12,000 ohms

R9—1,000 ohms R11-——1,500 ohms

R12—8,200 ohms R14,R15—82,000 ohms

R16—75 ohms, 1 watt (2 x 150 ohms, Y -watt)

R17—1,200 ohms, 1, watt

R18—390 ohms

R19—1,000,000-chms, linear-taper pot.

R20—10,000 ohms R21—47,000 ohms

R22—68,000 ohms R23—150,000 ohms

S1—SPST switch

T1—Power transformer; secondary: 12.6 V CT
@ 0.1 A (Calectro D1-750 or equiv.}

Misc.—Perforated board, AC line cord.

Note: Cabinet available from Selex Corp., 61
Grove St., New York, N.Y. 10014. Order part
No. 30408-P $3.40 plus postage.

R3—680,000 ohms
R5—39,000 ohms
R7,R8—6,800 ohms
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Fig. 4—Photo of plastic block, above. Note how
lens of Q1 just clears top suriace. Dimensions
of block at right. Block material is black opaque
plastic. Base lead of Ql is cut off at case.

Build a Cardio-Tach

the phonograph record.

Cover about 2-in. of the outer rim. Give
the record a half-turn and stick another 2-in.
piece of tape on the opposite edge of the
record. The two pieces of tape are opposite
each other.

Switch on the turntable and set the speed
for 33%5 rpm. Turn the pulse counter on
and place the pickup block over the record
about Y%-in. above the record’s surface and
just past its edge. Position the photo pickup
so that it can see the masking tape as it goes
by. Light emitting diode D9 should start to
blink every time a piece of tape goes by.

Adjust R 19 until the meter reads 67 Pulses
Per Minute. A drop of cement holds R19’s
calibration in place.

When placing your finger on the pickup
block, lay your finger flat on it so that the
fleshy pad completely covers both Q1’s lens
and L1. Do not press down hard since this
will cut off blood circulation in the area. +

——

60 90
20 awhiniely, 780
AW Y / il 2
0 \\\ // \j\o
W 4
PULSES PER MINUTE

s WA

DRILL & TAP FOR °
6732 X 174" SCREW
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To(H8V

TO R1/C1,Q2

Fig. 5—Cut out or trace dial onto Ml. See text.
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What does heart rate mean?

A normal heart rate may be anywhere from
60 to 90 beats per minute at rest. Generally,
a lower heart rate means that a person is
in better than average condition. A stronger
heart can pump a larger volume of blood in
one stroke, allowing the heart to work at a
lower rate.

If you think of your body as a bio-electronic
mechanism, the heart is part of a serve loop
whose function is to use the blood to carry
oxygen from the lungs to body tissues. As
stroke volume increases, heart beats-per-min-
ute decrease in order to keep the rate of blood
flow constant.

Recently, a great deal of interest has de-
veloped around the scientific study of physical
fitness. |+ has been found that if the heart
rate can be brought up to 140 beats per
minute for several minutes a day, your heart,
lungs, and overall muscle tone will start to
improve. The best exercises to accomplish
this are running, jogging and swimming.

For a man in poor physical condition, any
mild. exertion may raise -his pulse. rate from
90 p.p.m. at rest to 140 p.p.m. If he ex-
ercises on a regular basis, it will take more
strenuous exercise to raise his heart rate
to this higher level.

Some athletes have heart rates as low as
40 beats per minute at rest.

Point is, if you can bring your heart rate
up to 140 beats per minute, you're doing the
right amount of exercise. But too much ex-
ercise will force your heart rate to continue
to rise. Don't let it exceed 160 p.p.m. for
any length of time, unless you're in excel-
lent condition or a trained athlete. In any
case, an exercise program should be under
the supervision of your family doctor.

Electronics Illustrated
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ASTEST growing aspect of amateur
radio. today .is 2-meter FM (frequency
modulation), or the Fun Mode as many
Jhams: are calling it. FM. operation. is some-
what like Citizens Band, but highly per-
-fected. There’s little interference; you-have
extended range and complete legality.

FM has grown so rapidly that—a rarity
just four years ago—it now rivals all other
modes in use on 2 meters. Experienced ham
operators count on making just as many FM
contacts as with AM and CW during a VHF
contest.

Just three years ago most FM equipment
used on the amateur 2-meter band was sur-
plus business-band equipment made obsolete
by new narrow-band commercial restric-
tions. It's cheaper to sell customers a whole
new transceiver rather than modify it to meet

« ..FCC_rules.. So..tens of thousands_of these
rigs hit_the surplus market and found their
-ways into amateur car trunks and ham
shacks.

ot i
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2 Meters

—Where the
Action [s!

The rarefied atmosphere of
\ this VHF ham band is fast
coming down to earth. FM-
ers are socking signals over
mountains, while DXers are
bouncing them around the
globe and off meteors, tem-

perature inversions and the
moon. There's AM and SSB,
.too, for plenty of thrills.

o By WAYNE GREEN, W2NSD/1

There probably are more things going on
in the amateur 2-meter _band than on any
other band. Hardy groups of experimenters

.are working each other around the world by
moonbounce. Other hams are bouncing their
signals-from..meteor trails, from the aurora
borealis, from temperature inversions and
from anything else that will return a fraction
of a microvolt well over the horizon.

Sideband, AM and CW are holding their
own on the band, while the moonbouncers
and meteor bouncers are growing slowly.
The incredible growth in the FM part of the
band is largely due to Technicians moving
up from 6 meters and old timers coming up
from the rat race down on 20 meters and
other low bands. A growing population of
older callsigns is appearing on FM repeaters
and even a substantial number of two-letter
callsigns.-that . represent a. minimum of 25
years in the hobby.

Before we take a-closer look at the excit-
ing world of 2-meter FM, let’s review the
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2 Meters—Where the Action Is!

activities of hams who still work via tradi-
tional methods such as AM, CW and single
sideband (SSB).

AM Activity. The big action on 2 meters
is still AM. There are tens of thousands of
Gonset Communicators (called Goonie
Boxes) perking away on the band. Most of
them are used by younger fellows to talk
with friends over a range of perhaps two or
three mi. Usually they’re hooked up to smali
antennas which limit their range even more.
Large antennas are expensive and a lot of
trouble to make (and to turn), so beginners
stick to vertical ground planes and such.

The Heathkit Twoers (called Benton Har-
bor Lunchboxes) are also seen everywhere.
While the Gonset sets put out about five to
ten watts, the Twoers usually put out only
two watts into the antenna. The Twoer re-
ceiver is the last word in cheap but it works
well as long as rock-stable operation isn’t
expected and no transmitters are operating
close by. Sometimes it’s handy not to have
too many signals on the band—one loud one
will capture the Lunchbox and drown out
anything weaker. Still, they’re inexpensive
and can be a lot of fun. I've worked Twoers
over 500 mi. under good conditions.

Most emergency nets (Civil Defense, etc.)
are set up on 2 meters and many use Gon-

Moglgi‘;‘m?, (FM REPEATER INPUTS
| i ~FM REPEATER QUTPUTS
| PHONE 1 1 Lo ,-umT ACTIVITY
144 145 146 147 148 MC
2-METER BAND

{ TECHNICIAN AM PHONE

Fig. 1—Spectrum chart of 2-meter band shows ham
activity at various frequencies. Technician Class
licensees aren’t permitted to operate above 147 mc.

sets bought with CD funds (they’re painted
yellow). You’ll hear these nets conducting
their drills around urban areas every week.
Just outside of the two-meter band, above
and below, you can hear the Civil Air Patrol
units. These operations have nothing to do
with amateur radio, but you may run into
them and wonder what it's all about. CAP-
ers have Gonsets, too—in their planes, cars,
at airports and in their homes. They use
them for coordinating hunts for missing
planes and such.

You can also hear Army, Navy and Air
Force MARS nets above and below 2
Meters. These nets hold weekly drills, too.
Most MARS operators are amateurs who
plug in a special MARS crystal to check into
the nets.

The AM rag chewers on 2 meters are di-
vided into two groups. Technician licensees

»

146.34 MC 3

2-METER
WALKIE - TALKIE
(TRANSMITTING) |

2-METER
WALKIE-TALKIE
_(RECEIVING)

Fig. 2—Two mobile FMers working via an FM repeater. Combination of 146.34-mc. input and 146.94 out-
put is standard. though you may run into a 76 output in certain areas. Repeaters are on high ground.
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Above, author Wayne Green, W2NSD/1 and
chiet mentor of 73 Magazine—a ham journal,
taiks to a friend via his Motorola HT-220 handie-
talkie transceiver. At right, Wayne's FM re-
peater located on Pack Monadnock Mountain
in New Hampshire. Wayne says he gets 200-
mi. coverage in all directions. He'd better. He's
long been in the forefront of 2-meter FMing.

must stay between 145 and 147 mc. The
AM Techs usually cluster around the low
end of 145 mc (see Fig. 1). The General,
Advanced and Extra Class amateurs can use
the entire 144-148 mc band, but they tend
to congregate well below 145 mc¢ and many
make 1t plain that they never even listen
above 145. Such is our world.

DX Activity. The low end of the two-
meter band, from 144.0 to 144.1 mc, is used
for CW only (see Fig. 1) and it’s here that
most DX contacts are made. Of course,
DXing can be relative—while Ohio may be
exciting to a 2-meter operator from New
York it could be a bore to a 20-meter
ham who gets his jollies working a ship
wrecked blond sitting on a wet rock (in a
bikini) at low tide somewhere in the Indian
Ocean.

While the 2-meter DXer doesn’t require
the 40-acre monster used for moonbounce
DX contacts, he does have to put up as big
an antenna as he can manage. The yardstick
for this was established several years ago by
Sam Harris, WIFZJ, when he stated that he
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felt his antenna wasn’t big enough if it stayed
up all winter. This doesn’t hold for him any-
more since he chickened out and moved to
Puerto Rico and was last seen down there
setting up a 100-ft. dish for moonbounce
DX in his backyard.

Hot, muggy summer nights often result in
a temperature inversion. This means signals
may come pouring in from hundreds of
miles away. The scramble to make as many
DX contacts as possible during these inver-
sions is exciting and not soon forgotten.

With the fall season come aurora displays
and more DX. By pointing a big two-meter
beam at the aurora it’s possible to bounce
signals 500 to 1000 mi. The returning sig-
nal sounds very strange. You are used to
hearing CW signals as whistles . . . well,
aurora CW comes back like a rushing noise.
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At left, Regency’s new Transcan 2-meter FM transceiver, available as base station (Model HR-2S, $349)
or mobile station (Model HR-2MS, $319). These eight-channel rigs search out signals and then lock in on
transmissions. At right, Regency’s popular Model HR-2 transceiver., now updated by Model HR-2A ($229).

The two-meter signals bounce around so
much in the aurora that they are changed in
frequency by the Doppler effect and a whole
new group of frequencies are reflected back.
Sideband signals also can be sent over an
aurora path and they come back sounding
like someone -whispering to you.

Sideband Activity. There is a small but
determined band of sideband operators on
2 meters. Manufacturers like Clegg and
Gonset put out some two-meter sideband
equipment and there once were a couple of
converters-for the band made by Collins and
Hallicrafters. Add to these a handful of
homemade sideband rigs and converters and
you have the story. The sidebanders get
much better range than AM operators, but
their equipment has to be much more stable
and the circuitry is far more complex.

"What About Moonbounce? If you have
enough power and 2 gigantic. antenna that’s
pointed directly at the moon it’s possible to
send a two-meter radio signal to the moon
and have it bounce back with barely enough
strength to be heard on a very sensitive re-
ceiver. This is definitely not a project for
the Sunday afternoon hobbyist.

Perhaps the most enthusiastic 2 meter
moonbouncer in the world is a chap from
Birchip, Australia—Ray Naughton, VK3-
ATN. Ray has a giant diamond-shaped an-
tenna (spread out over quite a few acres)
that hangs from four large telephone poles.
This rhombic antenna is three layers high.
It concentrates the signal sufficiently to get
it to the moon and back.

Since the antenna cannot be turned, Ray

~has to~wait for two special days a month
when_ the earth points his antenna at the
-moon. Then he has to get on the air-quickly
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and try to get through during the few min-
utes that his window is open to the other
side of the world. Despite technical difficul-
ties and long waits, Ray has made contact
via the moon with a number of stations
around the U.S.—this includes shacks even
all the way up to New Jersey on the East
Coast.

FM and FM Repeaters. The one great
drawback of VHF operation is the very
limited distance covered by the average mo-
bile rig. In most areas of the country, a 10-
~watt-mobile transmitter-{typically EM) will
cover perhaps 10 mi. or so. Since there are

Under tape deck is Standard’s Model 826 trans-
ceiver, a 12-channel FM rig. On seat is remote dial-
ing unit for phone calls through local repeater.

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

not many parts of the country where a sig-
nificant number of amateurs live within a
ten-mile radius, mobile to mobile via VHF
has never caught on.

A relay station on top of a nearby moun-
tain or high building can extend the range of
mobile stations to 50 mi. or more, enabling
many mobiles running low power to talk
with each other with simple whip antennas.
Some relay stations (called repeaters) have
a range of over 100 mi., thereby linking
amateurs together over a very wide area.
The use of special radio channels makes it
possible for anyone wanting to use a re-
peater to simply tune their receiver to that
specific channel.

Repeater stations can be expensive, so
who is putting them up? In most instances a
group of local amateurs get together and
pool their resources to put up a repeater.
They usually form a club, divide the costs
among the members, and collectively get to
work setting it up. Some repeaters are put
up by amateurs who are in the two-way
radio service business. The club then falls
heir to low-cost commercial equipment
which can be adapted to repeater operation.

There are two basic types of repeaters:
open and closed. Open repeaters are avail-
able to anyone who wants to use them.
Closed repeaters can be used only by mem-
bers of the club that set up the repeater.
These hams feel that since they spent the
money and effort to set up the facility they
should be the only ones to benefit. FM re-
peaters have spread quickly and today there
are well over 1000 operating in the U.S.

How come all this activity is on FM in-
stead of AM? FMers will tell you that it’s
logical because FM is so much better than
AM, particularly for mobile operation. That
is true, but the primary reason for the wide-
spread use-of FM-is that-the two-meter syse
tem of single-frequency operation evolved
from the use of surplus FM equipment
which turned up in great quantities a few
years back. This gear encouraged amateurs
to form large nets operating on crystal-con-
trolled channels. Amateur two-meter FM got
its start this way and then repeaters came
along to extend the range of these FM nets.

FM is excellent for this application. The
capture effect of FM communications results
in far less interference between stations than
would be the case using AM. Since much
two-meter rag chewing is via mobile units
FM delivers far more for the dollar.
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As soon as the demand for two-meter
equipment outstripped the supply of surplus
commercial gear, it wasn’t long before man-
ufacturers stepped in to fill the need. First
units were crude by today’s standards but
many are still in use. Three years ago there
were about -three amateur rigs available,
now there are at least 15 different companies
supplying equipment for two-meter FM.

How wide a coverage do the repeaters
provide? There are few places in the country
that are out of the range of FM repeaters.
There are now two active repeaters in
Maine, five in New Hampshire, four in Ver-
mont, fourteen in Massachusetts, nine in
Connecticut and even two in Rhode Island.
The rest of the country has a similar re-
peater blanket.

FM Frequencies. All this FM repeater
activity on 2 meters has developed around
146-147 mc (see Fig. 1). The standard for-
mat is for the input and output of the re-
peaters to be 600 kc apart and for individual
FM channels to be 30 kc apart.

The most popular receiving channel is
146.94 mc and this is the standard repeater-
output frequency in most regions of the
country. In a few areas, the basic output
channel is 146.76 mc. FMers usually speak
in terms of the last two digits only—they
would call these frequencies 94 or 76. Other
popular channels for receiving are 73, 82
and 88. Repeater input channels are not
quite as standardized, but 22, 25, 28, 31,
34 and 37 are the most popular. A 34 input
teams with a 94 output most of the time.

As more and more repeaters are set up in
an area their coverage overlaps so it becomes
important to move them onto unused chan-
nels. One of my problems at home (in south-
ern New Hampshire) is that when I operate
via 34/94, my rig turns on several repeaters
at. once. Often-d=can_hear four different. re-
peaters dropping out when I stand by. I'm
sure it must be annoying for my signals to
be coming out of Concord, New Hampshire,
Holyoke, Massachusetts, Mt. Killington,
Vermont and Troy, New York, every time
I make contact on one of those repeaters.

One way of preventing signals from being
repeated unnecessarily is to require a short
tone burst of a specific frequency at the be-
ginning of each transmission. This turns on
the repeater. While most repeaters turn on
automatically when a carrier is received,
tone-burst entry is better and is gaining rapid

[Continued on page 96]
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Hi-Fi Today

By Robert Angus

OULD you believe hi-fi from Hungary?

It seems the Magyars are planning to
become the first Iron Curtain country to get
into the international high-fidelity business.
They’re going to market a line of loudspeakers
that should be available in some American
stores by the time you read this. The speakers
range in size from the miniscule Model
D-131 (92 x 7% x 6-in.) to a full-size
Ultra 1 reflective sound system (235 x
12% x 11%-in.). Prices will range from $35
to around $200.

The sound from the mini-speaker—when
demonstrated for me recently in Budapest—
was truly amazing for such a small rig. The
reflective model provided wide dispersion
throughout the listening room.

The Hungarians believe that they have the
know-how to make a really good-sounding
speaker and the economic advantages to sell
it at a reasonable price. Somebody obviously
has been talking to them about appearances,
too. The small speaker, sold in Hungary only
in high-gloss blonde, will be available here
in tangerine Formica or oiled walnut.

If they can get the speakers launched suc-
cessfully, Budapest’s audio engineers would
like to follow with such products as a 50-
watt-per-channel, four-channel amplifier, a
cassette deck and some professional broad-

Girl shapes cone of mini-speaker at Video-Tone fac-
tory in Kecsemet, Hungary. Hungarian audio gear
soon will be available here in the United States.
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Hi-Fi from Hungary?

cast and commercial sound equipment.

The surprising thing, to me at least, is the
technical preparation which seems to havc
gone into their product planning. BEAG, the
state-owned corporation responsible for de-
signing and manufacturing audio, commer-
cial sound and broadcast equipment, main-
tains a highly sophisticated acoustic labora-
tory in its Budapest headquarters. It’s staffed
by recognized acoustic engineers. Yet BEAG
sells few of its products in Hungary.

Not so many years ago, all you demanded
of a good stereo receiver was that it should
pull in your favorite FM stereocast with a
minimum of distortion—or reproduce your
prized records and tapes with a minimum of
fuss. Nowadays, however. there are receivers
that do a great deal more than this.

For example, take the Kenwood KR-6170.
It has its own built-in rhythm generator, a
timer, a reverb circuit and front-panel elec-
tric guitar and mike inputs—features of par-
ticular interest to the amateur or professional
rock musician. If you're too lazy to get up
and change FM stations, both Fisher and
Pioneer (as well as Kenwood) will sell you
a receiver with electronic tuning. You can
tune the rigs automatically from your lis-
tening chair. In the Fisher version, you tune
in either direction on the dial, skipping
merrily from one stereo station to the next.

New four-channel receivers let you pour
music into virtually every room in your house
via a single control center—in most cases.
including a choice of program and volume
setting. It works like this. You can use the
tuner section of your receiver with the front
pair of speakers to pipe two-channel stereo
into, say, the living room and bedroom. You
use the other two channels of amplification
to play stereo records in the den and rec
room. It's not only possible to feed two
different programs into a quadriphonic con-
trol center, but you can adjust sound levels
separately. More advanced models even per-
mit you to set main- and remote-speaker
levels individually, making sound possible
not only in four different rooms. but at the
appropriate volume level. 4;

Electronics Illustrated
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ONTRARY to general opinion, RCA’s
SelectaVision System (video playback
via laser-made holograms) isn’'t dead. It’s
alive and well in a different hardware format
—a SelectaVision MagTape system for color
video recording and playback to be available
in late 1973, and a SelectaVision HoloTape
system for video playback only to be avail-
able sometime in the near future.

RCA’s MagTape color video player for the
home works with any TV set and permits
playback of prerecorded tapes, recording of
programs off-the-air and showing of home
movies taken with a black-and-white TV
camera (a color camera will be made avail-
abie later on).

Bell & Howell plans to manufacture the
tape transport mechanism and both Bell &
Howell and Magnavox will market products
based on the MagTape system, with RCA
licensing the electronics. RCA’s player unit
will cost nearly $700 to start but volume pro-
duction can be expected to bring the price
down. A blank cartridge should cost $30.

Features of this home TV player-recorder
include in-cartridge scanning which simpli-
fies the design of the transport mechanism
and provides enhanced performance due to
better tape control, a built-in timer which
allows you to record a program even though
you may not be at home, built-in VHF and
UHF tuners for off-the-air recording that
allows you to use your own color TV to
monitor the program or even to watch some-
thing else, a provision for stereo sound should
TV broadcasters ever take to giving you hi-fi,
attachment to any TV via the set’s antenna

July, 1972

RCA Says
‘Right On’

to Home
Video Recording

RCA is aiming for late 1973 to intro-
duce a home video player it hopes
will be a significant breakthrough

in videocasettes for consumers.

terminals and simplified electronics packaged
in module form for better reliability and
more convenient servicing.

RCA feels that 25 percent of all American
households are ready for some form of video
player and that a player which has both a
record and playback capability will be best
for initial sales. However, RCA’s plans for
software (programming in the form of pre-
recorded tapes) are uncertain as of now. —§

Ray Warren of RCA’s Consumer Electronics Divi-
sion in Indienapolis looks at transport mechanism
of MagTape video player that he helped design.
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ONE, TWO, ZAP—TESTING. Engineers and scientists at IBM’s General Systems Division in

Rochester are putting computer parts to the test with three-dimensional holography, also known
as 3D Jaser photography. Quickie checks are made of each part by taking two exposures on the same
photographic plate—before and after stress is applied. Photo shows scientist examining fingerprint-
like interference pattern that reveals areas of stress. A truly refined form of non-destructive testing!

Will Success Spoil Satellite? Presi-
dent Nixon’s recent trip to China
proved the value of satellite com-
munications, something engineers
at Hughes Aircraft Co. don’t need
to be told. You see them looking at
a second Intelsat IV satellite (the
first was launched in January 1971)
before it was shipped off to Cape
Kennedy prior to its launch into
synchronous orbit over the Atlantic.
Administered by Comsat Corp., the
rotund vehicle can carry 6000 two-
way telephone calls or 12 simul-
taneous color TV channels. Its dish
antennas aim signals anywhere
they're needed.
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Their- Finest=Crystal. Think
the telephone company is
~falling down on the job? Ac-
tually, it’s working hard to
improve service. The crystal
filter shown at right is one ex-
ample of new methods being
implemented to boost Ma
Bell's performance. The
monolithic crystal filter is a
high-frequency bandpass type
which will be used in circuits
that stack telephone calls in
long-distance communica-
tions. It took five years to
manufacture one having the
required tolerances.

July, 1972
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Long-Distance Tachometer.
You've heard of the pace-
maker, a tiny device surgeons
implant near the heart to
stimulate an irregular heart-
beat. Well, Monsanto’s Com-
mercial Products Co. and
Concept, Inc. have teamed
up to produce an electronic
counter and transmitter/re-
ceiver that permits physicians
to check performance of a
pacemaker over the tele-
phone. The busy doctor
doesn’t need to leave his of-
fice. Patient simply calls doc-
tor’s office and nurse takes a
reading and compares it to
previous measurement. Let’s
see Marcus Welby top this!

71


www.americanradiohistory.com

10 Reasons why
RCA Home Training is

your best
Investment
forarewarding
career

In electronics:
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1 LEADER IN ELECTRONICS
TRAINING

When you think of electronics, you im-
mediately think of RCA...a name that
stands for dependability, integrity, and
pioneering scientific advances. For over
half a century, RCA Institutes, Inc., a
subsidiary of RCA, has been a leader in
technical training.

2 RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER,
ALMOST AUTOMATICALLY

Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Training will help you
learn electronics more quickly and with
less effort, even if you've had trouble
with conventional learning methods in
the past.

WELL PAID JOBS ARE OPEN TO
MEN SKILLED IN ELECTRONICS

RCA Institutes is doing something posi-
tive to help men with an interest in elec-
tronics to qualify for rewarding jobs in
this fascinating field. There are chal-
lenging new ficlds that need clectronics
technicians. .. new careers such as com-
puters, automation, television, space
clectronics where the work is interest-
ing and earnings arc greater.

WIDE CHOICE OF CAREER
PROGRAMS

Start today on the electronics career of
your choice. On the attached card is a
list of “Career Programs™. cach of which
starts with the amazing AUTOTEXT
method of programmed instruction.
Look the list over, pick the one best
suited to you and check it off onthe card.

Construction of Multimeter.
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SPECIALIZED ADVANCED
TRAINING
For those already working in electronics
or with previous training, RCA Insti-
tutes offers advanced courses. You can
start on a higher lewel without wasting
time on work you already know.

THROUGHOUT
All during your program of home study,
your training is supervised by RCA In-
stitutes experts who become personally
involved in your efforts and help you
overany “roughspots” that may devclop.

6 PERSONAL SUPERVISION

7 HANDS-ON TRAINING

To give practical application to
your studies, a variety of valuable RCA
fnstitutes engineercd kits are included
in many programs. Each kit is complete
in itself. You never have to take apart
one piece to build another. They're
yours to keep and use on the job.

8 FCC LICENSE TRAINING—
MONEY BACK AGREEMENT

Take RCA’s Communications Career
program—or enter with advanced stand-
ing and prepare immediately for your
Ist, 2nd, or 3rd class FCC Radio Tele-
phone License examinations. RCA In-
stitutes money-back agreement assures
you of your money buck if you fail to
pass the FCC examination taken within
6 months after completing the course.

9 CONVENIENT PAYMENT PLANS

You get a selection of low-cost tui-
tion plans. And, we are an cligible insti-

Construction of Oscilloscope:
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tution under the Federally Insured Stu-
dent Loan Program.

ACCREDITED

RCA Institutes is an accredited member
of the National Home Study Council.
Licensed by N. Y. State—courses of study
and instructional facilities are approved
by the State Education Department.

1 0 RCA INSTITUTES IS FULLY

VETERANS: TRAIN
UNDER NEW GI BILL

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon
today.

| RCA INSTITUTES. INC.
| DEP'T. 234-207-0

| 320 W. 31 ST.

| NEW YORK, N.Y, 10001

Please send me FREE illustrated career
catalog. | understand that | am under no
obligation.
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Low-Cost Speed Indicator

By CHARLES GREEN

ANY home craftsmen have discovered
that working with the latest generation
of infinitely-variable, speed-controlled tools
is a frustrating experience. The tools have the
capacity to work at full, half, or any speed
down to zero. Problem is, few if any of these
tools give you the shaft or blade speed for a
given trigger setting.

A few years ago, the solid-state speed con-
troller was introduced to the handyman. Plug
that old-fashion, singlo—speed tool into this
gadget and variable speed is yours for the
dialing. But just like their more recent shop-
mates, the add-on speed controller cannot
give you any inkling of tool RPM.

It’s casy to determine the speed of any
power tool, especially those driven via elec-
tronic speed control, with our Low-Cost
Speed Indicator. This indicator works with
a hand drill, lathe, drill press or any rotating
workshop instrument. And with practice you
can learn to gauge the speed of a saber saw
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or any other reciprocating tool.

Our indicator works on the persistence of
vision effect. A blinking light is aimed at a
moving target. When the number of light
bursts at a given moment almost equals the
target’s speed, the device appears to move
slowly. If the light bursts accurately coincide
with the moving object, it appears to stand
still.

The speed indicator utilizes a neon timing
light. The lamp is driven by a solid-state tim-
ing circuit. And the dial is calibrated to read
speed directly from 125 to 3,000 rpm.

How it Works. Unijunction transistor QI
and associated components are connected as
a sawtooth oscillator. When power is applied
to the circuit, current flows through resistor
R2 and pot R1 (rpm). Capacitor C1 charges
up to a voltage of sufficient value to force
transistor Q1 to conduct.

When QI conducts, a sawtooth-shape cur-
rent pulse flows through Base | and Base 2

Electronics Illustrated
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of the transistor. This pulse is coupled via
resistor R4 to the base of transistor Q2.

Transistor Q2 helps to turn the sawtooth
signal into a somewhat squarewave-shape
voltage. The waveform is processed to give
output autotransformer T1 adequate time to
build up energy in the windings.

Transistor Q3 completes the voltage-shap-

Fig. I—For clarity. auiotronsformer Tl was re-
volved 90° to show its terminal post wiring de-
tall. Heatsink bolding Q4 musi be electrically
msulated from chassis as seen below in piclorial.
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Low-Cost
Speed Indicator

Fig., 2—Cement dial to piece of
plastic. Mount dial to Rl with
its shaft iIn maximum CW position
so that 125 RPM reading is at
vertical, or 12 o’clock, setting.

ing process. The output of Q3 is fed via
resistor R6 to the base of transistor Q4. This
semiconductor couples the signal to trans-
former T1. The secondary winding of T1
steps up the induced waveform to a voltage
high enough to fire timing lamp NL2.
When QI conducts, it discharges capacitor
C1 and the process is repeated. The firing
rate of QI is determined by the setting of
pot R1. The lower the pot’s overall resistance,
the higher the output frequency of the saw-
tooth. The neon lamp flashes at a frequency
which equals the highest speed measured by
the indicator. As the potentiometer resistance
is increased, the frequency of the sawtooth
decreases, slowing the flash rate of NL2.
Transformer T2, bridge rectifier BR1 and
electrolytic capacitor C3 form the indicator’s
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Fig. 3—Chassis is cut so that High
Voltage tower of T]1 protrudes slight-
ly. Below T} is ground terminal. Note
aluminum strap clamping T1 with
masonite holding strap to chassis.

power supply. About 12 VDC is sup-
plied to Q1-Q4.

Building the Speed Indicator. The
circuit is housed in a 6 x 8 x 4%2-in.
aluminum cabinet. Most of the com-
ponents are mounted on a 338-in.
square perfboard. Connections are
made with pressure-sensitive, pre-
etched copper patterns. Components also can
be mounted with push-in clips and connected
with wire. Since the circuit operates at low
frequencies, component placement is not
critical.

Two of the components, autotransformer
T1 and neon timing light NL2, can be bought
at automotive-parts stores. Transformer T1
is a standard ignition coil for any auto using
an external ignition ballast resistor. Compo-
nent NL2 is a neon automotive timing
light. If you buy a timing light with a remote
starting switch, disregard this switch. See the
Parts List.

Start construction by cutting out a 33-in.-
square piece of perfboard. Mount compo-
nents to the adhesive-backed copper pattern
as shown in our pictorial. Wires leading away
from the perfboard are terminated with push-
in clips soldered to the copper pattern.

Once perfboard wiring is completed,
mount it to a corner of the chassis. Use ¥2-in.
spacers at each board corner.

Fasten Q4 to the heatsink and mount the

Electronics Illustrated

www americanradiohistorv com


www.americanradiohistory.com

Fig. 4—For proper op-

eration of neon timing
lamp NL2, wire auto-
transformer T1 polarity
as shown in schematic.
If on/off indicator lamp
has builtin current.lim-

!
+ '
F=C3 Q)

CCASE) iting resistor, omit R7.

G

Q2-Q3

PARTS LIST

Cl—1 uf, 25V capacitor
C2—0.5 uf, 100V capacitor
C3—2200 uf, 25V electrolytic capacitor i
BR1—Bridge rectifier; minimum ratings:
50 PIV @ 1.5A (International Rectifier
18DB6A-6 or equiv.) |
F1-—1.5A fuse |
NL1—Neon pilot lamp assembly (includes R7)
NL2-—Automotive timing lamp (Sears, i
Roebuck & Co. 28AR2159 or equiv.)
| Ql—uUnijunction transistor (Motorola HEP-310) t
Q2, Q3—Npn transistor (Motoroia HEP-245)

!  Q3—Npn transistor (Motorola HEP-247) g
| Resistors: Y4-watt, 10% uniess otherwise
noted

R1—500,000 ohms, audio-taper pot.
(Calectro B1-688 or equiv.)
R2—10,000 ohms
R3—1,000 ohms
R4, R5, R6—47 ohms
S1—SPST switch (Calectro 34-098 or equiv.)
T1—12V automotive ignition coil, external re-
| sistor type (Sears, Roebuck & Co. 28AR8245
| or equiv.)
T2—Power transformer; secondary:
12.6V @ 1.5A (Triad F-25X or equiv.)
1—Heatsink (International Rectifier IR132-C
or equiv.)
Misc.—6 x 8 x 41%-in. aluminum cabinet (LMB
: CB-2), perforated board, Y%-in. aluminum
spacers, AC line cord, sheet aluminum for
bracket, adhesive-backed, copper circuit
patterns.

heatsink with insulating washers and angle
brackets to the chassis. The heatsink must be
electrically insulated from chassis and
bracket. Both angle brackets are cut from
sheet aluminum to 5/16-in. wide by 134-in.
high. The bracket foot is about V% -in. long.
Autotransformer T1 is mounted to the
chassis with a J-shaped sheet aluminum sec-
tion wrapped around T1. A piece of Masonite
is slipped between T1 and the chassis, allow-
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ing the lip of the ignition coil to clear the
chassis. T1’s high-voltage terminal protrudes
out of a hole cut in the rear of chassis. Posi-
tion T1 on the chassis as shown in the photo.

Mount T2 to the chassis with No. 6 hard-
ware. Finally, install NL1, St and pot R1 on
the front panel. Interconnect all switch com-
ponents: Remember to keep the leads away
from the heatsink. A bent ignition wire ter-
minal serves as the chassis ground connection
for NL2 but a large fahnestock clip works as
well.

Calibrating the Speed Indicator. Connect
one lead of the neon timing lamp to Tl’s
HV terminal. The remaining lead is attached
to the chassis. If an external ground is handy,
run a separate ground lead to the chassis.
This minimizes any chance of an electrical
shock hazard, especially if your shop floor is
damp. Remember, do not touch the ignition
coil HV terminal while it’s operating.

Plug in the AC line cord and turn S1 on.
Rotate R1 from minimum to maximum re-
sistance setting and check the timing-lamp
flashes. The frequency of the flashes should
have a long dwell period at R1’s maximum
setting. As R1 is rotated toward minimum
resistance, the flashes should increase.

The pot’s dial can be accurately calibrated
after it is mounted. Connect a triggered time
base oscilloscope to the collector of Q4 and
directly measure off pulse frequency.

Or, place a silicon photo cell connected to
a scope in front of the neon timing lamp.
This method was used to calibrate our indi-
cator.

Measure the pulse rate per second (fre-
quency) with the scope. Then multiply this
reading by 60 to obtain rpm. For example,

[Continued on page 101]
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Sidestacked|TV Antenn
for a Super'Signal!

T

If you're in such a poor signal area that even Marcus Welby isn’t getting

through, the answer may not be a bigger antenna but a group of antennas.

By ART MARGOLIS

W'HILE you may have a good TV set and
a good broadband antenna, if you’re in
a poor signal area it means you're getting
poor reception. Even if you use a complex
log-periodic antenna plus a solid-state pre-
amp, high mast and a rotator, there are limits
as to how much signal you can pull in with
a single skyhook.

But have you ever thought about starting
your own antenna farm? You've probably
seen fancy government installations from
time to time—thousands of antenna ele-
ments shaped in wild configurations strewn
about over acres of government-owned land.

While you don’t have to go into the aero-
space business to get a good TV signal, a
simple antenna farm—we call ’em side-
stacked antennas—can be built which re-
quires only a few hundred feet of yard space.
It’s really a simple form of a multiple-antenna
installation that will work with all types of
TV antennas—from a simple dipole to a
gigantic deep-fringe monster. .

Your antenna farm will consist of a few
of these antennas—typically, two, three or
four, depending on how much you want to
spend and how desperate you are—separated
a certain distance along the ground. The gain
from each antenna is added together (by a
single feed to your TV) to boost signal
strength. The more antennas you add to your
farm, the greater the chance of your getting
a passable TV picture.

With all this theory in my head, I decided
to pack up my family and some gear and set
off for a remote part of Florida (where I
live) —heading toward the southernmost part
of Dade County—to see if I could get my
antenna farm idea to work. Items included
my wife, two daughters, a small TV monitor,
a field-strength meter, three all-channel an-
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tennas and lots of 300-ohm lead.

In southern Dade County, Channels 5 and
12 (which originate in Palm Beach) normally
are not received. I first hooked up one an-
tenna to see just what kind of signal was
managing to filter into the area. Generally
speaking, a 100-microvolt signal (as meas-
ured with a field-strength meter) is not view-
able, a 500-microvolt signal is passable, while
a 1,000-microvolt signal produces a decent
picture.

Channel 5, 125 mi. away in Palm Beach,
was delivering 200 microvolts and Channel
12, also in Palm Beach, was producing merely
100 microvolts. Bad news. We went to work
and hooked up two antennas in a horizontal
array (details on how to do this follow), using
a tunable stub at the TV to get rid of ghosts.
The TV picture brightened considerably and
once both antennas were carefully aligned,
we got a 600-microvolt signal on Channei 5
and a 300-microvolt signal on Channel 12.

Pleased but not impressed, we next com-
pleted an antenna farm made up of three
antennas. It took us about an hour to get all
three aligned and humming on the two chan-
nels we wanted, but finally—after trimming
transmissions lines and tuning the stub—we
got viewable pictures. Signals of 1,000 micro-
volts on 5 and of a passable 500 microvolts
on 12. g

How do you go about stacking antennas
sideways on your own farm? Well, first let’s
make a distinction between stacking antennas
and separating them. Aside from our informal
talk about side-stacking, stacking actually is
a technical term used only for antennas that
are electromagnetically coupled (their metal
elements work together as if there were just
one antenna). Antennas can be vertically or
horizontally stacked and you’ve probably
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TV CHANNELS: FREQUENCY VS. WAVELENGTH
Channel | Freq. Band (mc) Wavelength (inches)
2 5460 2020 L
3 60-66 1828 O
4 66-72 166.8 w
S 7682 1456 V
6 8288 1356 H
F
7 174-180 64.8 H
180-186 628 |
9 186-192 60.8 G
10 192-198 58 H
11 198-204 572 v
12 204-210 556 H
13 210-216 54.0 F
v
1e 470476 254 #H
2 S60-566 o F
48 674-680 175 8
64 770-776 153 A
5 536842 141 L]
3 8848950 133 D

seen  vertically-stacked antennas often—
they're usually the more expensive multiple-
element, all-band types. Fig. 1 shows a dia-
gram of a horizontally stacked rig that’s a
brainchild of the Channel Master Corp. (In-
teresting, but difficult to set up and maintain.)

By horizontally or vertically separated an-
tennas, we mean an installation (i.e., antenna
farm) where a number of individual anten-
nas—which can be simple dipoles or stacked
all-band models—are set up a certain distance
apart. A horizontal array is more practical
than a vertical one because it’s easier to place
antennas side by side (see Fig. 2) than to
try to arrange them on top of one another
via a super-tall mast.

Whereas coupled antennas are only inches
apart and can pick up only one station (to
which they are precisely tuned), horizontally
separated antennas can be anywhere from
50 ft. to 1 ft. apart (depending on the wave-
length of the TV station’s signal), and can
pick up several different signals, depending

Fig. 1—Hosk
from Channel Master. Big disadvantage is 450-chm
open-wire leads that match antennas to 300-ohm
twinlead. Antennas are singlechanmnel yagis.

.uY ) % Al
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on the types of antennas you use, how care-
fully you set them up, and on how spread-out
the TV stations are.

While you needn’t worry about coupling,
separating, etc., if you are located 125 mi.
or so from the station you want to receive,
you must select high-gain (thus, expensive)
antennas for your farm. An old truism in the
antennas business says that the only way to
increase signal strength is by antenna geom-
etry. This means you make the rig as large
as possible—the more metal you have in the
air, including dipoles, refiectors and directors,
the greater the signal voltage induced mto it.
You can’t rely on electronic circuits, such as
preamps, to get the job donc.

So if you install two antennas where there
was only onc before or three where there
were only two you can keep on collecting
more and more signal until you get a satis-
factory TV picture. That is, until transmission
lines get so long that signal losses equal what-
ever extra gain is being squeezed out of the
system. Now let’s tackie the tricky details of
actually building one.

Rules of the Game. You must choose your
antennas carefully. Just planting three or four
assorted TV antennas won’t do. Decide how
much you want to spend, how many signals
you wish to capture and how many elements
you need (how much gain). For instance, if
you only want to pull in Channel 6, then pur-
chase some yagis cut for this channel or build
them yourself. To pull in more than one
channel, your best bet is a multiplechannel
antenna.

If antennas aren't separated they interfere

———e
[ruNE—

1 w

Fes

||

i
§id

Fig. 2—Antenna farm of horizon
rated dipoles. Antennas be
wavelengths apart o avold nterference.

are 42 ft. apart—3 times Channel 4’s wavelen

[
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Sidestacked TV Antennas
for a Super Signal!

ANTENNA ANTENNA

|
= INCREASE DISTANCE
E— TO IMPROVE —

ANTI - FADING FEATURE

Fig. 3—TV signals often are subject to fading end
airplane flutter. Increasing distance between -
tennas (beyond three-wavelength figure) may help
improve reception if fading actually is a problem.

with each other. Rule of thumb here is that
your skyhooks must be at least three wave-
lengths apart. If you’re going for more than
one station, the one having the lowest fre-
quency is your guide. For instance, suppose
you are trying to get Channels 4, 7 and 10.
Check the chart of TV frequencies. Channel
4 (66 mc) is lowest. Its wavelength is about
170 in. Therefore, tip-to-tip separation be-
tween antennas should be three times 170 in.,
or approximately 42 ft.

The separation produces a fringe benefit.
One problem with long-distance TV recep-
tion is signal fade and airplane flutter. The
farther you separate your antennas, the more
you reduce these factors (see Fig. 3).

Everyone knows that the higher a TV an-
tenna, the better the reception. But few know
why this is so. It’s because the earth—or
ground—acts like a mirror to a transmitted
signal. When you put up an antenna a mirror
image of the antenna appears in the earth.
You can’t see it, but the mirror image, electro-
magnetically speaking, is just as capable of
collecting a signal as the real antenna. How-
ever, the image is upside down and opposite
in polarity (see Fig. 4) and there’s no twin
lead going to the TV set. It’s simply a pest.

So that this image won’t interfere, it should
be at least three wavelengths away from your
antenna, too. For instance, on Channel 4, a
25-ft. high mast will do since active elements
will be 25 ft. above and below ground, adding
up to a 50-ft. separation. On higher channels
having shorter wavelengths, the required
height is less. Always consider antenna height
above earth, not above a building. The un-
desired image is in the earth.

It goes without saying that your antennas
must be pointed bull’s-eye at the transmitters
(assuming they’re sending from the same
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- TV ANTENNA +

1 300-0HM LEAD
ABOVE
GROUND

l EARTH
- 7

BELOW
GROUND

S .

MIRROR IMAGE ANTENNA

Fig, 4—Tall mast for each antenna is a must.
Earth forms a mirror image of any antenna placed
above R. Distance between real antenna and
image below ground should be three wavelengths.

direction). You should line them up with the
elements broadside to the station (see Fig. 5)
so that as you look down the line they present
a common front.

When the first antenna is erected care must
be taken that it’s at the point where the TV
signal is strongest—somewhere in the space
loop. As the TV signal passes through the air
(see Fig. 6) each wavelength has a position
where it induces maximum voltage. When

\
\
%

STATION

\
2 \
“,‘»\\MAXIMUM GAIN
v,
£y _ -4 STATION
-
wert -~ 2
-
o MINIMUM &= MINIMUM Oo

“io GAIN  DIPOLE { \ -‘ANTENNA GAIN

\

MAXIMUM GAIN

4\
P
S
'g, Asnmon
3

Fig. 5—In general. antenna elements go broad-
side to incoming signal for maximum gagin. Dia-
gram shows pickup pattern for dipole. The more
area that signal covers, the stronger it will be.
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TV
TRANSMITTER

PEAKS OF SIGNAL STRENGTH

=7
V/\\v"‘*

N HF\
\—~
SPACE LOOP

e

Fig. 6—No matter how far TV station is located from your TV sel. there is one position for your antenna
where induced signal vollage will be maximum. In space loop point occurs at peak amplitude of wave.

you’re aiming for a single TV station, the first
antenna should be hooked up to the TV and
moved back and forth until a good picture
is attained. When several different channels
are desired, the best compensated position
should be found.

Once you’ve taken aim at the station (or
stations) and have found the best spot in the
space loop, try for the best tilt. You tilt the
antenna forward and backward until you get
a maximum signal. An ordinary roof mount
that goes on the bottom of the mast will do.
It swivels to compensate for tilted roofs. Once
the best position is found fix the mast there.
Finally, install the other antennas in a broad-
side line on either side of the first antenna,
observing position, separation and height.

Once all the antennas are correctly posi-
tioned and collecting a signal, the induced
voltages have to be funneled to the TV. This
chore is performed by the transmission line.

While this lead may look like plain wire,
it’s actually a tuned circuit—just like the
antenna—and requires special care. Typical
flat twinlead has an impedance of 300 ohms.
At TV frequencies this wire is equivalent to
a number of coils, capacitors and resistors.
The TV signal passes through all these dis-
tributed components at its particular desig-

HALF
SAME PHASE WAVELENGTH

Y
SIGNAL

§ 300 - OHM LEAD

o !

Fig. 7—Transmission line acts like tuned element
to feed signal from antenna to TV. Sigmal travels
through lead like undulating rope. It should pass
into set at point where no reflection cam occur.
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nated wavelength (see Fig. 7).

If you cut the twinlead to exact multiples
of this wavelength it will pass all of the signal
as if it were a one-to-one transformer. For
instance, if you're trying to get Channel 4
and you install a twinlead whose length is
any multiple of 170 in. (170, 340, 510, 680,
etc.), you'll have tuned the wire perfectly
and a maximum signal will be passed. Simply
attach all such leads directly to your TV and
the signals will be added together. This is
shown in Fig. 8.

While it’s great to adjust twinleads ex-
actly, it’s not so easy. If one or more leads
are not cut correctly, an impedance mis-
match occurs. Mismatching in strong signal
areas is inconsequential but in weak signal
areas it's serious. Up to 75 percent of the
signal can be lost. A mismatch occurring be-
tween antenna and twinlead, or between
twinlead and TV causes the signal to be re-

[Continued on page 98]

i

TV ANTENNA TERMINALS
(300-0HM LEAD)

=

TV ANTENNA TERMINALS
(300~0HM LEAD}

|

TV SET TERMINALS

TUNING STUB ——"

ALUMINUM FOIL
Fig. 8—TV signals from all antennas should ar-
rive at omienna {erminals in phase. This is

achieved by cuiting leads to exact lengths to avoid
a mismatch and by using the aluminum-foil stub.
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El Kit Report

Heathkit IM-105
F we took a poll to find the most-popular
picce of test gear we're sure the general-
purpose multimeter would catch first-place
honors.

Though counters, solid-state voltmeters
and triggered scopes are the glamor boys of
the electronics industry, the multimeter still
remains the old, reliable workhorse of the
average experimenter and service shop. But
while the counter crowd has been fighting the
trigger-scope gang for attention in the lime-
light, everyman’s plain-vanilla multimeter (or
Volt Ohm Meter as it is morc commonly
called) has quietly taken some tremendous
technological strides on its own.

The Heath Co. recently began to offer 2
couple of multimeters in kit form which re-
flect the growing sophistication of the VOM.
One of the kits, model IM-105, retains the
outward appearance of being that jack-of-all-
trades multimeter found on every workbench.

But don’t let appearances fool you. If you
accidentally drop a late-model VOM off the
bench, chances are you're going to drop a
piecc of change for a new multimeter. Not
so, though, with the IM-105. This $54.95 kit
can survive even a 5-ft. plunge to the fioor.
Pick it up, dust off your pride and continue
to work as if nothing had happened. (Though
the instrument is ruggedized, Heath plays it
cool and makes no drop-test claims at all.)

The Heathkit IM-102, on the other hand,
doesn’t even have a meter needle to bend.
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A New Digital Multimeter

bieneral-Purpose VOM

Heathkit IM-102

This is a digital instrument and relies on cold-
cathode readout tubes to tell its user what it
is reading. Until Heath made the digital multi-
meter available in kit form, this device’s sole
domain was the lab. The IM-102 represents
the first instrument of its kind available to the
hobbyist.

While the kit seems expensive at $229.95,
neither hobbyist nor lab engineer can outgrow
the usefulness of this piece of gear. In terms
of overall measurement accuracy, the digital

:
Fig. 1—Rear prix ircuit board on Heathkit
IM-105 plugs into fromt board via jacks and
mating plugs. Most ¢ cti are made this way.

Electronics Illustrated
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Fig. 2—Function
switch is soldered
o both front and
rear pc boards, then
comnected via shaft.

multimeter cannot be approached by the
more conventional analog-type VOM. Fur-
thermore, the IM-102 costs less than half the
amount charged for off-the-shelf digital multi-
meters having equivalent performance.

As expected, the IM-102 is more challeng-
ing to build than its analog sister, the IM-105.
After soldering components to the IM-102’s
printed-circuit board, we discovered that
there are several unfilled holes in the board.
We don’t know why there were empty holes.
But the kit works well even with this sceming
oversight on the part of Heath.

The Heathkit IM-105 can be built in a
couple of hours. Although the Heathkit IM-
105 is a state-of-the-art analog meter, it is
meant to be constructed by the beginner.
There are no surprises for the hobbyist in this
kit.

The IM-105 is a ruggedized instrument,
using a taut-band meter movement and pre-
cision resistors. The movement is protected

by a pair of diodes across the terminals. The
entire circuit is protected via an in-line fuse
accessible from the front panel.

Just about every part and component
mounts on a printed-circuit board. Even the
range switch is designed to be soldered via
lugs directly to the pc board. The assembly
basically consists of two boards sandwiched
together. Connections between both boards
are made via jacks on the front board, with
plugs on the rear. After soldering all board
components in place, push the two boards
together, and nearly all connections are made
automatically.

Sensitivity on the DC range of the Heathkit
IM-105 is 20,000 ohms-per-volt. Accuracy is
3 percent of full-scale deflection. On the AC
ranges, the sensitivity is 5,000 ohms-per-volt
at 4 percent full-scale deflection.

Both DC and AC voltage ranges are 0-2.5,
10, 50, 250, 500, 1,000 and 5,000 volts. Also,
a special range enabling you to measure
0-0.25 VDC is available via front-panel jacks.

A DC-blocking output capacitor permits
measurements of AC voltages supérimposed
on DC. A dB scale is provided for measuring
audio voltages.

The IM-105 has a total of six DC current
ranges and five resistance ranges, with 20
ohms being the center-scale value.

Except for the 1,000- and 5,000-volt scales
and the 10-A range, all measurements can be
made via two jacks. The range switch selects
the proper function so there is no need to
worry about plugging the test leads into the

[Continued on page 100]

Fig. 4—Botiom view of IM-102 pc board show-
ing range. mode swiich, plus AC converter board
wvertically mounted %o 11-deck rofary range swilch.
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Our comfort meter lets you know when to relax.

Build Your Own
Temperature-Humidity Meter

By IT'S not the heat, it's

The next time you sweat out a saltry sum-
mer day, keep in mind that old bromide.
Whether you agree or not, it does contain an
element of truth. Most people do feel a lot
more uncomfortable when both temperature
and humidity are high.

Atmospheric humidity plays a major role
in your personal comfort. Your body is able
to withstand a lot more heat when the humid-
ity is low. Reason is that sweat evaporating
on the skin surface is one of the ways your
body regulates internal temperature. When
the humidity soars, most people feel limp be-
cause their bodies cannot lose moisture fast
enough.

Tests have shown that 10 percent of us
begin to itch when the THI reaches 70. As
the THI nudges 75, half of the population
starts to complain. And almost everybody is
hot and bothered when the THI sweeps over
the 80 mark.

The U.S. Weather Service defines the Tem-
perature-Humidity Index according to the
following equation:

THI = 4 (T + Ta) + 15

The quantity T, is the dry bulb tempera-
ture, while T. is the temperature of the wet
bulb. At the Weather Bureau, these tempera-
tures are measured on two identical thermom-
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eters. One thermometer is equipped with a
water-dampened wick hanging from its bulb.

Temperature readings of the wet-bulb ther-
mometer usually are different from that of
the dry bulb. As moisture evaporates, it low-
ers the bulb’s temperature. The overall read-
ing of both thermometers is correspondingly
lowered. The difference between wet and dry
bulb temperatures can be used to determine
humidity.

QOur temperature-humidity meter won’t
make you feel any cooler. It will measure the
THI in and around your home. Once you
know how uncomfortable you are, it’s a sim-
ple matter adjusting an air conditioner or
dehumidifier for best room comfort.

Our meter, circuitwise, is a simple wheat-
stone bridge. One arm of this bridge contains
two thermistors arranged to sample both heat
and humidity according to the Weather Ser-
vice's definition.

In our THI meter, wet and dry thermom-
eters are replaced with thermistors. The
thermistors (whose full name is thermal re-
sistor) is the ideal device for the job. As the
temperature rises, the thermistor’s electrical
resistance decreases. This inverse operating
characteristic can be made linear over the
thermistor’s operating range.

Both thermistors are mounted on a probe
which is fastened to the end of a fiber or

Electronics Illustrated
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plastic rod. One of the thermistors is made to
measure wet bulb temperature by adding a
small square of plastic foam dampened with
water. The water must be at room tempera-
ture, otherwisc the equation for THI is no
longer valid.

To take a THI reading, vigorously wave
the rod-mounted probe for a few seconds.

Fig. 1—Except for pots R3, R4 and battery.
entire circuit is built on an eightlug termi-
nal board. Unused lugs are not shown in pic-
torial for clarity. Terminal board mounts to
meter lugs as shown below. Bl is mercury cell.
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This gives the water a chance to start evapo-
rating. The wet thermistor’s temperature will
drop below the dry thermistor’s.

Potentiometer R3, labelled High Adjust in
the schematic, determines the meter’s final
scale reading by multiplying the scale value
by 0.4. Similarly, pot R4, labelled Zero Ad-
just, adds 15 points to the scale value. Again,
this is done to satisfy the Weather Bureau'’s
THI equation.

Building the THI Meter. The probe body
holding both thermistors is made from the
plastic barrels of two discarded ballpoint
pens. These barrels are held together with a
dab of epoxy. Both barrels will later be joined
to the plastic rod with a length of heat-shrink-
able tubing.

Begin construction by prying the used ink
cartridges out of the barrels. Cut an inch or so
off one of the barrels. The inside diameter of
the barrels will accept plastic-cased, two-con-
ductor cable without squeezing.

Connect the thermistor leads to the ends of
two short lengths of cable. Place a piece of
spaghetti over one lead of each thermistor to
prevent short circuits. Feed the cable through
the harrels.

— .70 PROBE
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INSULATION

GLASS PROBE
THERMISTORS

Cement the thermistors into the tips of the
barrels with epoxy. Allow the dark spots
within the thermistors to protrude % -in. be-
yond the tip end.

After the thermistors are soldered to their
respective lengths of cable, series-connect the
two cables together at the base of the barrels.
Attach the two remaining leads to a five foot
length of two-conductor cable.

Tape one end of a Y-in. dia. plastic rod
to both pen barrels. Then slip a three inch
length of ¥5-in. dia. shrink-fit tubing over the
barrel assembly and rod. Heat the tubing until
it shrinks to a form-fit over both barrels and
rod.

After you build the probe, drill and file a
couple of holes in the meter case for S1.
(Press to Read), and a grommet large enough
to pass the two-conductor cable through it.
After the meter is fastened to the case, re-
move its plastic front panel.

Cut out (or copy on a piece of card stock)
the new meter face and glue it to the existing
face. Snap the plastic front panel back into
place, making sure that the zero adjust pin
on the front panel makes contact with the
pointer assembly.

Both pots were glued to the meter case with
epoxy. We suggest you do likewise.

Part values are not critical in our THI
meter. All of the resistors are soldered to an
eight-lug terminal board. The board is fast-
ened to the meter by drilling two holes in the
board and bolting it down via the meter lug
nuts. See the pictorial for layout.

Wire the circuit by following the pictorial.
Battery Bl was also epoxied to the meter
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12 IN. DOWEL HANDLE

TO REMAINDER
OF CIRCUIT

Fig. 3—Entire probe assembly after heatshrink-
able tubhing is set in place. Thermistor tip In
longer coniainer has sponge placed om it. See text.

case, but we suggest that you buy a battery
holder and fasten this to the case. Since the
voltage delivered by B1 affects the calibration
of the battery circuit, it should be a constant-
voltage cell. A mercury battery is best. See
the Parts List for the recommended type.

Calibrating the meter. To calibrate the
meter, you’ll need two water baths. This con-
sists of two glasses of water at two different
temperatures. Buy an inexpensive darkroom
thermometer at your local photo shop, and
set the first water bath at 44°F. The other
water bath is set to 100°F.

Make the colder bath by mixing together
tap water and ice cubes. Mix the hot bath
by heating water on the kitchen stove.

After the water bath temperatures have
stabilized, place the probe assembly in the
cold bath. Both thermistors must be covered
by the liquid. Set R3 to mid rotation. Wait at
least 20 seconds for probe temperatures to
stabilize, and then press S1. Adjust R4 for a
zero reading on M1,

Next, place the probe in the hot bath. Again,
both thermistors must be covered. Wait 20
seconds, and press Sl again. Adjust R3 for

Electronics I'llustrated
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Q7 BOTTOM VIEW

PARTS LISY

or equiv.)

below)
Ql—NJm transistor (Motorota HEP-50

R1—4.,700 ohms
R2—270 ohms
R3—5,000-0bm pot.
R4—500-chm
R5—330 ohms

B1--84V mercury battery (Mallory TR146-X
M1—0-1 ma. DC milliammeter (see note

or

oquiv.)
Resistors: 5 -watt, 109% uniess otherwise
indi g

R6,R7—Glass-probe thermistor, 4,000 ohms
@ 25 C (Fenwal GB3“’2)

S1—SPST push-button switch

1—4Y% x 4 x 4-in. aluminum sloping panel
meter case (Bud CMA1936 or equiv.)

1—terminal board

Misc.—two-conductor csble, epoxy cement,
contact cement, fiber or plastic rod (see
text), 3%-in. shrink-fit tubing.

Nete: M1 available from Allied Industrial
Electronics, 2400 W. Washington Bivd.,
Chicago, lil. 60612. Part number 701-0020
$17.40 plus postage.

a meter reading of 95.

Before using the THI meter, make sure
that thermistor elements R6 and R7 are at
the same temperature. The sponge pad should
be dry before it is dampened for best instru-

ment accuracy.

As mentioned earlier, our THI
meter alone can’t make you more
comfortable. That job is up to
your air conditioner or dehumidi-
fier. If the air conditioner is work-
ing properly, room THI should
drop whenever it’s operating.

Some people don't like the ef-
fect of air conditioning and rely
upon dehumidification instead.
Again, adjust the dehumidifier
until the THI meter registers a
steady 60-65 ruding.

Room comfort is not only af-
fected by the size and efficiency
of an air conditioner or dehu-
midifier but also the number of
windows, outside temperature
and room insulation. A room
facing north in a temperate cli-
mate will probably be cooler than
one having windows facing south.
Thus, a room’s total heat load
fluctuates constantly.

July, 1972

To use the temperature-humidity index
meter, dampen a foam pad with water and
slip it over the thermistor cemented to the
longer of the two pen barrels. Wave the probe
assembly vigorously for about 30 seconds.

Press S1, and take your reading. _._
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TEMPERATURE -HUMIDITY INDEX

Fig. 5—Cut out meter face and paste it over original dial.
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At ComSonics we encourage all
our technicians and engineers to
enroll with CREIL. Know why?”

WARREN BRAUN, President, ComSonics Inc., Virginia Engineer Of The Year,
ASE International Award Winner, CRE| Graduate

)
- RS

90 Electronics Illustrated
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Photographed at ComSonics. Inc.. Harrisonburg. Va

“As a CRE! graduate myself,
1 know the advantages of their

home-study programs. CRE! edu-
cation has proven an excellent tooi of con-
tinuing education for our employees and
tor me. And 1 strongly believe in CRE{'s
ability to teach a man to learn indepen-
dently and to use reference materials on
his own.

As President of ComSonics,| see
changes taking place in our Electronics
business every day. We're in closed cir-
cuit TV and acoustical engineering...and
pioneered in Cable TV. CRE! gives my
men the knowledge they need to work in
new areas...CREI's new course in Cable
TV is an example. The CATV industry i$
expected to grow 250% in the next three
years. | know the opportunities in Cable
TV. | designed one of the first CATV sys-
tems in 1950. But technical advances are
constantly changing the field. And since
CREI's experts know most of what's going
on in all areas of Electronics, | know that
CREI can give my men some of the im-
portant, specialized training they'll need
to maintain our position in Cable TV and
our reputation in Electronics.

‘We've interviewed many technicians
and engineers for jobs in the past year
and had to reject them because their
knowledge is archaic and out-of-date. A
man is of no value to us if he doesn't keep
up-to-date.

Some of the biggest names in elec-
tronics buy CREI courses for their own
employees. CREI students and graduates
prove themselves on the job. They move
ahead of the pack by earning promotions
and salary increases. ’

The Future Belongs To You

You've been in Electronics long
enough to know that the field is chang-
Ing more rapidly than ever. New indus-
tries, like Cable TV, are born aimost over-
night. But surveys show that three out of
four men now working in Electronics
aren't technically qualified to work in
these new areas. Clearly, the future will
belong to the man who gets the right edu-
cation now.

Start Learning At Home

But what you learn depends on which
school you choose. Here's why CREI is
among the best.

Jualy, 1972

With the CREI program you study at
home. At your own pace. There are no
classes to miss, no work to make up. Each
lesson is explained In clear easy-to-read
language. That's why many men do far
better in home study than they ever did
in school...even if they've been out of
school for years. And the study habits they
tearn from CREI are sustained through
ife.

As a CRE! student, you'll be assigned
to an experienced instructor who will
grade your assignments and offer con-
structive comments and criticism. f
there's a special problem, the instructor
will work with you until you understand it
fully. You'll receive personal attention
from your instructor because he deals
with each student individually —-as a class
of one.

What Will | Learn?

You'll be learning the latest in ad-
vanced technology, geared to specific
industry programs. Both theory and prac-
tical material are presented to meet all
phases of job-related training needs.

CREI courses are written for the man
who knows basic Electronics, but whose
advancement depends on keeping his
technical know-how current. You choose
what you want to learn. You study sub-
jects which heip vou grow and advance

CREI, A Division of the McGraw-Hill
Continuing Education Company
Dept.E1707C, 3938 Wisconsin Ave.,
Washington, D.C. 20016

Programs.

aCATV Engineering

Please mail me free book describing CREI

| am interested in:oCollege Credits for CREI Study
oSpace ElectronicsaElectronic Engineering Technol-
ogyoComputersolndustrial ElectronicsoNuciear En-
gineering TechnologyoElectronics Systems Engineer-
ingoNontechnical Course in Computer Pregramming

in your present job and which reiate to
your career objectives. CRE! offers you
the opportunity to continue your educa-
tion throughout your working life.

Constantly Up-Dated Courses

Because of rapid changes in Elec-
tronics, CRE! courses are constantly
being revised and up-dated by profes-
sionals who work in Electronics every
day. New developments are included as
quickly as they occur. Right now, CRE!
students are getting the latest up-to-the-
minute information on such things as
Cable TV, LS} chips, microminiaturization,
lasers and masers, telemetry systems,
servomechanisms, and data links. If it's
new in electronics, CRE!—and you—will
know about it!

Developed By Top Scientists
And Engineers

CRE! maintains a fuli-time advisory
faculty of some of the top names in Elec-
tronics. Each is a specialist in his own
field, an expert who plans and develops
CREI lesson material. After each expert
submits his course plan, it is carefully re-
viewed and written by the CRE| educa-
tional staff. Then each course is broken
down into individual lessons. And they
make certain each lesson is clear and
self-explanatory. Just the right length
for easy understanding and effective
study.

How Can | Qualify?

If you've read this far, your interest
in getting ahead in Electronics is evident.
Send for our famous book On how to pre-
pare for tomorrow's jobs in Electronics—
the book that has helped thousands of
men just like you get ahead. For your free
copy. simply mail postpaid card today.

Founded 1927
Accredited Member
of the Nationa)
Home Study Council

Free book telis you all about CRE! pro-
grams. For your copy. mail coupon, DOst-
paid card or write: CREL Dept. E1707C
3939 Wisconsin Avenue, Washington, D.C,
20016

Name

LT L= —— —

City State oo .2ZipCode._______
Employed by ST

Type of Present Work G Bin
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The
Ham Shack

By Wayne Green
W2NSD/1

ILL hams save 220 mc for themselves

or will the band become a tool of Class
E CBers? The battle for the long-dormant
220-mc amateur band is beginning to shape
up. A lack of commercial or surplus equip-
ment to convert for use at frequencies of 220-
225 mc has kept the band relatively inactive
while VHFers have vented their enthusiasm
on the 144- and 420-mc bands.

Two meters (144-148 mc) got its start
with several thousand tons of World War I1
surplus equipment, all easily converted.
Amateurs with long memories will recall the
halcyon days of 144-mc amplitude modula-
tion when SCR-522s were on by the thou-
sands. This was 1948-58. These were joined
later by government gear such as the ARC-1,
2, 3, 4 and S5s, plus dozens of other models.

In the mid-’50s, the Gonset Communica-
tor arrived and swept the 2-meter market,
pushing ARCs and SCRs off the operating
table and into the attic. Heathkit Lunchboxes
finished the retirement of military surplus.
But still nothing for 220.

The '60s brought surplus commercial FM
equipment and the rush to 146-mc FM was
on. The '70s will provide equipment made
specially for 146-mc FM . . . but still nothing
for 220.

The situation came to a head in 1971 when
the Electronics Industries Association (EIA)
petitioned the FCC for the formation of a
new Class E Citizens Band on the lower part
of the 220 amateur band. This was countered
by my own petition for a hobby-class amateur
license for use in this band. Both petitions
initially were met with apathy by amateurs.

The EIA just might sneak this one through.
Manufacturers stand to gain millions on new
CB equipment. Their lobby in Washington
is effective and it's unopposed by any form
of amateur lobby, giving the EIA almost carte
blanche.

When the EIA’s PR mills began to grind,
amateurs read the electronics press in dis-
belief. “FCC officials said amateur-radio
users are not greatly opposed to losing the
frequencies because they are not used very
much.” So said a story which appeared in

94

The Battle for
220 Begins

Electronic News—only to be denied later by
the FCC.

The effect of these stories was the opposite
of that desired. When amateurs finally got
wind of this turn of events they suddenly be-
came concerned and decided that it was time
to call a halt to this nonsense.

At a meeting which gathered 50 New Eng-
land FM repeater groups together, standards
for 220-mc repeaters were agreed upon; a
frequency-coordinating committee was estab-
lished to facilitate orderly growth of the band.
Every 146-mc repeater group attending, with-
out exception, agreed to set up a 220-mc re-
peater function as soon as possible. The first
of these was actually on the air one week after
the agreement was completed.

A few days after the repeater groups met,
the Clegg division of IAS announced it would
go ahead immediately with production of a
220-mc transceiver, plus a converter and re-
peater package. Tempo also agreed to rush
its coming 220-mc transceiver into produc-
tion to help amateurs move into the band.

How come the panic rush to populate
2207 FM repeater groups realize all too well
the importance of the 220-mc band for the
growth of FM. Available channels on 146
are completely filled in some areas of the
country and well on the way towards being
filled in others . . . without 220 mc, a serious
curtailment of FM would be inevitable.

The crowding on 146 mc is so serious in
the New York City area that every channel
has been taken and new repeaters are be-
ginning to fill in the cracks between regular
channels. The result is chaos. By moving re-
peater operations to 220 mc, another 66
channels would open up, thus providing
growth for at least another year or two. By
then, satellite repeaters may have come along
and we can move up to 420 mc.

If repeater groups throughout the country
respond to this emergency as enthusiastically
as the New England groups did, we may well
have over 1000 stations using the 220-mc
band before the end of 1972! It doesn’t seem
likely that the FCC would torpedo the whole

[Continued on page 102]
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" By C.M. Stanbury It

URING the past 20 years some eight dif-
ferent states in the continental U.S.
have boasted SWBC transmitter sites. Ex-
cluding pirate operations, they've included
California, Ohio, Pennsylvania, North Caro-
lina, Massachusetts, Arizona, New Jersey
and New York. Transmitters in the last three
states are now defunct and thus present an
intriguing historical challenge to the novice
DXer.

If your rig is equipped to receive single
sideband, then New Jersey is best logged via
American Telephone & Telegraph’s station
WOO (Box 538, Beach Ave., Manahawkin,
N.J. 08050). Weather broadcasts are aired
at 0830 and 2030 EST on a number of fre-
quencies, including 4403, 8757.6 and 13175.5
ke.

The state of New York can be logged by
SWLs via the FAA’s New York Aeradio. It
has extensive weather broadcasts on 3001 kc
(with an occasionally strong harmonic on
6002 kc in the 49-meter band), 5656, 8868
and 13272 kc.

But things do get tough when you tackle
Arizona. You’ll have to switch to a medium-
wave frequency for this one. KTUF, a day-
timer on 1580 kc, has been heard occasion-
ally from coast to coast at sunset (PST). Be
careful you don’t get fooled by a Mexican
station on this channel, XEDM (Hermosilio,
Sonora) which at night announces a Nogales,
Arizona mailing address.

Mix-up in Toronto. Sometime within the
next few months Canada will embark upon
its first jamming exercise. Of course, the Cana-
dian government isn’t describing it as such.
Officially, the Canadian Broadcasting Cor-
poration’s TV station, CBLT, will move to
Channel 5 so that Channel 6 can be opened
up to new stations operating in other parts
of Ontario. With UHF frequencies wide
open in Canada, this puny gain hardly justi-
fies the adjacent channel interference CBLT
will cause to Channel 4 (WBEN-TV in
Buffalo) throughout the most populous
metropolitan area in Ontario. Fact is, all three
VHF stations in Buffalo (2, 4 and 7) are
more popular with people in Toronto than the
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~ DXing the Lost States

CBC, and this is Ottawa’s way of trying to
recapture some of its turf.

In 1970, under somewhat similar circum-
stances (when the BBC and British Post
Office jammed Radio Northsea Interna-
tional), a myriad of bootleg rigs appeared in
retaliation on the BBC's most popular
medium-wave frequency. London attempted
to play down the effectiveness of this re-
action, at the same time quietly issuing orders
for all transmitter sites to maintain full power
at all times (peak radiated powers in England
normally are reduced during daylight hours).
Unfortunately, this. Canadian move is far
more subtle than the BBC’s was. CBLT will
be both a legitimate program outlet as well
as a jammer.

It might be good idea to keep an eye on 740
kc (CBC’s medium-wave frequency), as well
as Channel 5. U.S. and Canadian TV DXers
still have a chance to log CBLT on Channel
6. As you read this, ionospheric conditions
will be near the peak of the sporadic E-Layer
skip season. When CBLT switches to Chan-
nel 5 it will be subject to even more skip.

Ionosphere takes its Lumps. As if there
wasn’t enough shortwave interference al-
ready, a recent issue of the publication Avi-
ation Week and Space Technology reported
that both Washington and Moscow are busy
developing high-frequency radar systems. The
United States has been experimenting with
three different types of over-the-horizon
radars for the past few years and at least one
of these will be fully operational in the near
future. When you fog one of these megawatt
monsters it will probably produce a blip
sound as its transmitter sweeps across the
frequency you’re tuned to.

A bit earlier, the U.S. Dept. of Commerce’s
weekly, Commerce Today, carried an article
on the Department’s experimental, super-
power shortwave beam located near Platte-
ville, Colorado. The test facility is said to
detect the effects which will be produced in
the upper atmosphere by future high-power
transmitters. The initial results clearly show
that high-energy RF is harmful to reception

[Continued on page 104]
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2 Meters—Where the Action lIs!

Continued from page 67

acceptance. At least three companies now
are selling accessories for this purpose and it
won’t be long before most transceivers have
this capability built in. Standard tones are
now 1500, 1650, 1800, 1950, 2100 and
2250 cps.

Using FM Repeaters. If you have a Tech-
nician Class amateur-radio license (or better)
you have a passport to inexpensive fun . . . a
whole lot of fun. The only equipment
needed are a simple transceiver having at
least a one-watt output, a simple vertical an-
tenna and crystais for your local repeater.
The transceivers run from about $200 up, a
few cost over $350. Your antenna can be
anything from a coat hanger to a commer-
cial 5/8 wavelength mobile whip mounted
on a magnetic base. Few amateurs live far
enough from repeaters to make it worth put-
ting up big antennas and most live within
walkie-talkie range.

Let’s say you live near a 34/94 repeater
(see Fig. 2). which is where most of us live.
This means your transmitter will be set up
on 146.34 mc and your receiver on 146.94
mc. Most commercial transceivers come
with this pair of crystals installed since the
frequencies are so common.

You set up your transceiver in your car
or at home using a 12-V power supply, hook
on a vertical antenna and push the transmit
button located on the microphone. As you
raise your finger off the button you should
hear a slight hum or rush in your receiver
followed by the squelch shutting off the
sound.

This is the squelch tail of the repeater
coming back. Your transmitter has turned
on the repeater and you have heard the one-
to three-second delay built into the repeater
which lets you know that your message has
been rebroadcast. If you don’t hear a
squelch tail you have a pretty good idea that
you are not making it through the repeater.

You should keep in mind that most re-
peater groups have a considerable invest-
ment tied up in the equipment that’s up
there on the mountain and that if you want
to share in the fun you should share in some
of their costs. Ask about this early in the
game and be prepared to hold up your end
either with money or work. Talent at put-
ting up new antennas is usually as welcome

as a checkbook.

If there aren’t many repeaters in your
area you should keep this in mind and not
get involved in long-winded conversations
which tie up the repeater for long periods of
time. Also be sure that you allow plenty of
time between transmissions for any would-
be talker to get a word in edgewise. Many
repeaters have a timer which will turn the
whole rig off if you don’t let the squelch tail
drop out every three minutes. This device is
a nuisance but it does thwart operators who
would otherwise never give someone else a
chance.

Traveling with 2M. You can be sure |
take my little hand unit with me wherever
I go. This transceiver has a built-in Nicad
battery and puts out two watts. The receiver
is tuned to 94; the transitter can be switched
to 34 or 94 so I can operate either through
a repeater or direct (called simplex) into 94
receivers. However, this arrangement can be
troublesome when 1 am in regions of the
country where 94 is not a standard fre-
quency.

On a recent trip to the state of Washing-
ton I called out plaintively for several min-
utes on 34 looking for an answer. 1 was
amazed at how dead the band was. Then
someone figured out what was wrong and
tuned in on 94 to explain to me that 1 was
getting into the repeater just fine (on 34)
but that everyone was calling me on its 76
output. He then told some of the chaps who
had 94 crystals about my receive frequency
and several came up to 94 to talk.

Those amateurs who have invested in the
few hand units available have been having
so much fun that this aspect of the hobby
is sure to spread .rapidly. Motorola’s HT-
220s cost about $1000, but a few have been
turning up lately that are availabie from one
or two sources in small quantities for about
$300.

This price matches the new Standard hand
unit, the Sonar and even some reconditioned
Hallicrafters units, which are all in the same
general price range. The Drake TR-22 is just
a bit large for hand-holding, but it does
come with a shoulder strap and it’s the next
best thing (at $200).

Future of the Band. As the repeaters fill
up the 146-147 mc portion of the band, 1
expect they will expand into the 147-148
segment and down into 145.5-146 mc. This
should take care of future growth. With re-
peater channels spaced every 30 kc it’s pos-

Electronics Illustrated
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sible to get about 14 of them into a 1-mc
band using the present standard of 600-kc
spacing between transmit and receive.
Crowding is still a long way off, though few
repeaters remain unused during the peak
hours of from 6 to 10 pm.

There is a petition before the FCC to
open the entire two-meter band to Techni-
cians. This would simplify many growth
problems by permitting repeater inputs to be
above 147 mc—territory which is presently
forbidden to the Techs. At present, Techs
are not permitted to transmit above 147 mc
so they are unable to use the few repeaters
whose inputs are above this frequency . . .
and there are a few.

The only difference between the Techni-
cian Class and General Class license is that
the latter requires a 13-wpm Morse Code
exam while the Technician license demands
only 5 wpm. There is one other basic differ-
ence. The Tech exam is given by your
friendly local radio amateur, and the Gen-
eral exam by a steely eyed FCC examiner
down at FCC HQ. Let’s hope the FCC will
simplify the expansion of repeaters by ex-
tending the Tech band to 148 mc. Since this
would not include any band restricted to
CW there should be no serious arguments
against such a move.

New Equipment. The lack of growth in
AM and SSB has kept manufacturers from
spending money on new technological de-
velopments. The two-meter FM scene has
been the most progressive, as you might ex-
pect. Starting with simple three-channel FM
rigs just a couple of years ago now we are
seeing eight- and ten-channel transceivers,
and even a receiver that has a scanner built
in to check various repeater and direct (sim-
plex) channels. With the coming of tone-
burst entry, rigs are coming out with tone
oscillators designed to turn on specific re-
peaters. This will be helpful if there are two
or more repeaters which can be triggered by
the same frequency in your area.

Mobile antenna design has been evolving.
Some of these antennas can extend the range
of a mobile station considerably. Many hams
report gains of 50 percent in their range.
Several companies now have amplifiers on
the market which extend range considerably,
too. Of course, a 100-watt amplifier, while
entirely solid-state, does draw quite a bit of
juice from your car’s electrical system. Ex-
tended use demands that you consider wherc
those extra amperes are coming from. e
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Wow & Flutter Meter

Continued from page 48

The DC output voltage is generated by
the detector after it responds to the difference
of the two frequencies. For instance, if the
square wave coming from IC1 was 3 kc, then
the output of IC2’s detector would be a DC
voltage corresponding to zero cps. Wow and
flutter components, however, change the
frequency of the incoming test signal, pro-
ducing a proportional DC voltage.

The frequency-mixing and detecting proc-
ess within IC2 forces the PLL to follow
input frequency variations. As the input sig-
nal’s duty cycle changes. the detector’s out-
put varies correspondingly.

The output of 1C2’s detector is amplified
and appears at pin 7. It is coupled via capaci-
tor C7 to a low-pass filter.

Resistors R22 through R25 and capacitors
C8 and C9 form a 200-cps low-pass filter.
Any remaining 3,000-cps component is at-
tenuated by this filter, and further reduced
in amplitude by integrated circuit 1C3. The
bandwidth of the signal arriving at point A
in the schematic consists mainly of frequen-
cies from 200 cps down to 4 cps.

Wow and flutter frequencies arriving at the
junction of components R30 and R31 nor-
mally are sent through the weighting network
consisting of components C12-C14 and R31-
R33. This network shapes the signal to com-
ply with the latest psychoacoustic weighting
standards which apply to wow and flutter test
procedures.

The signal also can be bypassed around
the weighting network via pot R30.

After the signal has been weighted, it is
fed to transistor Q2, connected as a source
follower. This stage couples the signal to
attenuator switch S4. Transistor Q2 also
feeds the signal to binding posts BPS and
BP6.

The last integrated circuit in the amplifier
chain is IC4. Meter M1 is driven by it. Note
that M1 and associate components are in the
feedback loop. Meter linearity is assured at
low input signal levels.

Meter M1 is a modified VU meter. Since
only the ballistics of the movement are re-
quired for our purposes, the meter’s internal
rectifier assembly and matching resistor
network are removed before the meter is
mounted to the cabinet.

Electrolytic capacitor C17 connects across
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the terminals of meter M1 to assist the me-
ter’s own damping action, which makes a
meaningful reading possible.

Calibration is a simple procedure with
integrated circuit IC5 connected as a 60-cps
modulated test oscillator. Voltage-variable
capacitance diode D9 is connected in parallel
across one of the frequency-determining ca-
pacitors. Our Wow & Flutter Meter is cali-
brated to its full-scale (5% ) reading by
modulating the oscillator with 60-cps line fre-
quency via D9. Without the line frequency
modulating this 3,000-cps oscillator, the out-
put of ICS5 is available to make record and
playback measurements.

Our Wow & Flutter Meter’s power supply
is a conventional bipolar affair. Zener diodes
D10 and D11 stabilize the output of each leg
of the supply. These diodes also provide a
low-impedance path to ground for AC volt-
ages appearing across C23 and C24.

Though our Wow & Flutter Meter is meant
to be an instrument that both measures and
provides a visual readout of what it finds,
scope readings also are possible through use
of part of its circuitry. A scope connected to
terminals BP5 and BP6 will display essen-
tially the same information as M1 except
in pattern form.

Our meter will most often be used with a
test tape or record made specifically for the
purpose of measuring wow and flutter. Suit-
able test tapes are available for reel-to-reel
machines from Ampex. CBS Laboratories
has a test record, BTR-150, available for the
purpose of making wow and flutter measure-
ments on a turntable.

Connect the output of your tape deck or
preamp-connected turntable to BP1 and BP2
(Input). Place the test tape or record on the
machine and set it in motion.

Turn range switch S4 to the Level position.
Then adjust pot R1 (Level) for a half-scale
reading.

Switch S1 (Calibrate) is in its off setting.
Switch S2 (Filter) is in its on or off position,
according to the measurement mode (RMS
or peak-to-peak) desired.

Set the range switch to the position giving
best meter deflection. The needle may oscil-
late slowly about a reading. If this occurs,
choose the highest point of needle travel as
your reading.

If you want to make your own test tape,
set the tape recorder in its Record mode and
connect the machine to binding posts BP3
and BP4 (Ourtpur). Adjust for optimum level

of the recorded signal using only virgin tape.
Rewind the reel and set the machine in its
Playback mode.

Although all test tapes should be played
through the deck from end to end, it is per-
missible to make wow and flutter measure-
ments by running off a section at the begin-
ning of the reel, another at reel midpoint,
and a third at the end of the reel.

Complete instructions for building the
Wow & Flutter Meter, plus other informa-
tion, will be presented in Part Il in our next

issue. ‘

Sidestacked TY Antenna

Continued from page 83

flected back and forth in the transmission
line. This causes standing-wave energy losses.
With more than one lead attached to the TV's
antenna terminals a severe mismatch is likely
to occur. What can be done?

The answer is quite simple. At the antenna
terminals, on top of all other twinleads, you
attach a piece of twinlead about 5 ft. long.
It’s called a stub. You then take a piece of
aluminum foil, about 5 x 10 in.,, and wrap
it around the stub. The aluminum is pressed
just tight enough so that it can slide down
thc stub but still remain in one position.

This wire-foil combination forms a varia-
ble transmission-line tuner. By sliding the foil
up and down you vary the stub’s impedance.
This way you can tune out a lot of mismatch
as you change TV channels (see Fig. 8).

When you work with small amounts of
signal in fringe areas, the more attention you
pay to details, the more signal you’ll receive.

- Remember that even a small mismatch can

drain more than 50 percent of your signal.

Using your TV set as a monitor, carefully
recheck the position, orientation and tilt of
each antenna. You may find each one re-
quires a slight adjustment to produce a bit
more signal strength. Place the aluminum
foil in the best position on the stub for the
highest channel you're going to receive. Next,
squeeze each transmission line about 6 in.
away from the connection at the antenna ter-
minals. If the squeeze causes a drastic pic-
ture loss, cut small pieces off that particular
twinlead until the loss is minimized. Re-
adjust the foil every time you snip off a piece.
Lastly, try different stub lengths—both open-
ended and shorted. ‘Use the stub that pro-
vides the best TV pictures. §

Electronics Illustrated
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Troubleshooting Color TV

Continued from page 53

colors in like one of these hobby paintings
of yours, where you fill in numbers.”

The customer laughed, “I couldn’t fool
you, could I? You recognized my paintings
as those number jobs right off. But you’re
the first one.”

Question of Separation. I was working at
the bench in the shop when one of the
young fellows we have holding down the front
counter came into the back. He said with a
sly smile, “There’s a customer out front I'd
like you to handle.”

I went out front and found a fellow in
his early thirties. He had a Philco portable.
Both of the picture’s syncs, horizontal and
vertical, were running. The customer said,
“I'm going on vacation this afternoon and
I’d like to take the TV with me.” It seemed
strange to take a vacation on a blustery
Wednesday but who am I to argue.

I saw that my counter man had changed
the sync separator tube. I brought my scope
over. Troubleshooting the sync separator is
easiest if you take a look at the signal. The
basic sync-separator circuit has a high nega-
tive control-grid bias and a low B+ plate
supply. That way the tube is cut off most of
the time.

The composite TV signal is fed to the con-
trol grid. The tube stays at cutoff during the
time the video is applied. The tube con-
ducts only when a high-amplitude sync pulse
arrives at the grid. That way only the sync
pulse is amplified; it then appears at the
plate. This separation process can be ob-
served with a scope. At the sync separator’s
control grid you should see video, at the
plate, only a sync tip.

When I probed this TV the video was ap-
pearing at the grid, but nothing was on the
plate. I took some DC readings and found
only five volts on the plate instead of the
30 V called for. A 33K load resistor in the
plate circuit was open. I changed it and the

sync returned. -§-

‘Channel 9 Override Monitor

Continued from page 34

mit mode. If you won’t be using a CB trans-
ceiver in the same building, there is no need
to install the diodes.

July, 1972

Place D1 and D2 side by side with the
cathode of one connected to the anode of
the other. Twist their wires together. Locate
the walkie-talkie’s RF input coil, labelled T1
in the instructions supplied with the unit.
Transformer T1 is located on the edge of the
pc board on the same side as volume control.

Using the shortest possible leads, solder
diodes DI and D2 across TI’s secondary
terminals. These are the terminals facing the
volume control. The primary terminals of
T1 face the bottom of the pc board.

This completes the walkie-talkie modifica-
tions. Set the assembly aside until later and
wire the lamp/relay amplifier.

Cabinet Assembly. In our prototype, the
walkie-talkie pc board and the amplifier
mount on the left side of the specified alumi-
num cabinet. Temporarily position the pc
board next to the side of the cabinet. Mark
the speaker position on the front of cabinet.

Cut an opening for the speaker and prepare
a speaker grill from spare perfboard. Finally,
snap the three speaker mounting lugs off the
speaker frame in the walkie-talkie and secure
the speaker to the cabinet panel.

Position the pc board over the speaker.
Mark the front panel under the two pc board
mounting holes closest to the edge of the
board. Remove the speaker, drill all neces-
sary front panel holes, and then re-install the
speaker with its grill.

Using the two holes in the walkie-talkie’s
pc board, install the board directly over the
speaker via |-in. standoffs. Make certain that
the walkie-talkie’s volume control, which
passes through a slot in the side of the cabi-
net, does not bind when the board is mounted.

Connect the walkie-talkie antenna wire to
binding post BPI. If the wire doesn’t reach,
splice a short length to it. Unless you have
experience with working on fine printed cir-
cuit wiring, we do not suggest you try to sol-
der a longer antenna wire to the pc board.

Install the amplifier assembly directly over
the pc board, using two L-shaped brackets as
shown. Do not leave excessive clearance be-
tween the boards. Provide only enough room
so the push-in terminals extending through
the amplifier perfboard do not short against
the pc board.

Install power transformer T2 and complete
the power supply wiring. Cut off the walkie-
talkie battery connector and connect the
black wire to ground. The red wire from the
walkie-talkie runs to the emitter lead of tran-
sistor Q4. [Continued overleaf]
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POLY-PLANAR IS
BUILT-IN SOUND
ON A BUDGET.

Walls, ceilings, doors,
floors, closets—any
surface at all—become
hi-fi speaker systems
with Poly-Planar. Send for i
detailed specifications and | fi{li |
installation ideas. — ! L )\

THE SPEAKER YOU DON'T
HAVE TO SEE TO HEAR.

The Magitran Company
. 311 East Park Street - Moonachie, New Jersey 07074
~ CIRCLE NUMBER 5 ON PAGE 15

WANT A JOB? PART TIME—
FULL TIME?

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

WHAT AJOB ! ! !!

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

But no business requires less capital, stock and
space. The time you devote and the money

you make is up to you. You need no experience
to earn steady profits and you keep a cash
commission on every sale. You operate in your
own communily by phone or personal calls.
You will be authorized to sell new and renewal
subscriptions along with special offers made by
the publishers. You’ll be amazed at the number
of people wanting to take advantage of the
convenience, service and savings you can

offer them. To get started immediately—send

us your name {(on a postal card) requesting

free supplies and selling materials.

Write to:

Subscription Dept. DE
ELECTRONICS ILLUSTRATED
Fawcett Bldg., Greenwich, Conn. 06830

1
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Transceiver over-ride modification, If de-
sired, you can connect the wires from your
transceiver’s speaker to relay RY 1. Now the
monitor’s output will be fed through the
transceiver’s speaker. Connect the hot lead
from the transceiver speaker to RY1’s wiper
contact. Connect the hot lead from the trans-
ceiver’s output transformer to RY1’s upper
contact. Last step is to connect the monitor’s
output lead to RY1’s lower contact.

With no signal in the monitor, RY1 will
connect the transceiver’s speaker in the
normal manner. When a signal is received,
RY1 will pull in, connecting the transceiver
speaker to the monitor. —§-

Kit Report

Continued from page 85

wrong jacks. If you connect the test leads
into a DC circuit with reversed polarity, just
flip polarity-reversing switch on front panel.

Before beginning construction of the IM-
102, the builder will need a high-quality mini-
| ature 25-watt pencil soldering iron. A magni-
fier of some kind will help reduce eye strain.
In many areas of the printed-circuit board,
| the foil area surrounding the holes is exceed-
| ingly small. Great care must be exercised to
prevent solder bridging adjacent areas of foil.

Sort out and identify all kit components
before starting the IM-102. For example, a
given value resistor may be present in as
many as four styles. It is important that the
correct type of component as well as the
correct value be selected. If inspection for
solder bridges, cold joints and excess rosin
between foil areas is maintained at each stage
of assembly you will end up with a properly
functioning digital multimeter.

in any DC measurement mode, an auto-
matic polarity indicator displays the polarity
of the signal being measured. Also, all meas-
urement modes can activate an overrange dis-
play. This automatically lets you know when
the quantity under measurement exceeds any
given full scale range. All voltage and current
modes are protected against overload.

The input impedance of the IM-102’s two
lowest DC voltage ranges (200 mv and 2 V)
exceeds 100 megohms and 1,000 megohms,
respectively. The input impedance of the 20-,
200- and 1,000-volt DC ranges is 10 meg-
ohms. Input impedance on all AC ranges
| measures | megohm.

i The IM-102 has six resistance ranges. The

Electronics Illustrated
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lowest starts with 200 ohms full-scale and
can resolve as little as 0.1 ohm. The highest
resistance the IM-102 can measure is 20 meg-
ohms full-scale.

The most difficuit problem for those who
assemble test equipment kits capable of a
high degree of accuracy is the calibration
procedure. Test gear on par with the IM-102
is designed to be exceptionaily accurate. But
this kind of instrument can only be as precise
as its calibration source. Furthermore, high-
accuracy calibration sources are very expen-
sive and are usually found only in the hands
of professionals.

Heath has soived this calibration problem.
Included with the IM-102 is a wired, factory
adjusted calibrator. 1t consists of a mercury
cell and precision voltage divider adjusted
at the factory to provide exactly 200 mitlli-
volts DC. We checked the accuracy of the
calibrator supplied with our kit against a
standard cell. 1t measured within 0.1 percent
of 200 mv. After the multimeter has been
calibrated in the DC mode, an internal AC
calibrator can be adjusted to provide a highly
accurate AC source.

The IM-102 spec sheet gives two sets of
figures which indicate the final accuracy to
be expected from the calibrated instrument.
One set of figures lists the accuracy obtained
when laboratory standards are used as the
calibration source. The second set of figures
refer to the resuits obtained when the 200 mv
calibrator is used. After calibrating the multi-
meter, we found that the accuracy provided
by the 200 mv calibrator exceeded the speci-
fications claimed by Heath. Accuracy with
the supplied calibration source was as good
as that obtained with lab-grade standards. —§-

Low-Cost Speed Indicator

Continued from page 79

if you read 10 pulses per second on the scope
multiply by 60 for a 600-rpm reading.

The speed indicator can be calibrated
against an automotive tachometer by aiming
NL2 at an engine flywheel timing mark.

Close calibration can be made by tracing
the dial on a piece of cardboard. Our dial is
3'8-in. in diameter and is cut from a sheet
of plastic. Position the dial so that the 125-
rpm marking coincides with the dial index
when the pot is rotated to maximum resist-
ance point.

Operating the Indicator. If the speed ot
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Have y your own Radio Station!
Learn
AMATEUR
RADIO

AT HOME IN YOUR SPARE TIME

Get your Amateur Radio license and “go on the
air.” NRI, leader in Electronics home training for
more than 50 years, offers a choice of training plans
leading to required FCC licenses, ranging from Basic
Amateur Radio for the beginner to Advanced Ama-
teur Radio for the ham who already has a license
and wants to move up.

HAM RADIO EQUIPMENT INCLUDED

NRI’s beginner's course includes your own Novice
Class 25-watt transmitter, 3-band receiver and
transistorized code practice escillator with code key
and headset. You learn code using special LP
records. Choose from 3 Amateur Radio courses.
Low tuition. Monthly payment plans. Get all
the facts. Mail coupon. No salesman will
call. NATIONAL RADIO INSTITUTE,
Washington, D.C. 20016.

....... MAIL COUPON TODAY..
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. Please send me information on Amateur Radio training.

=[]

% Name Age
¢ Address
. City State Zip

* ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

se v

.......................................

www americanradiohistorv com


www.americanradiohistory.com

Model FC-100 | 1.,
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w

WIRED

* Start your custom y
Burglar/Hold-up/Fire Alarm —-— @
System with the FC-100. > o
Add on Sensors, Alarms

E

and Accessories to suit your l

own needs.

“Do-it-Yourself" Installers

Handbook included. No

technical knowledge needed —

No soldering.

100% Professional in Design, Reliability,
Performance.

@ Fail Safe-SYSTEM BY EICO

A New Concept in "Do-it-Yoursell " Home Protection

FREE 32 PAGE EICO CATALOG
For latest catalog on EICO Tes! instruments. Stereo, EICOCRAFT
Projects, Environmental Lighting, Burgiar/Fire Alarm Systems.
and name of nearest EICO Dislributor, check Reader Service
Card or send 25¢ for First Class mail service.

/
EICO, 283 Malta Street, Brooklyn, N.Y. 11207 m
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BRAND-NEW
SAM DURELL
ADVENTURE

much
FAWCET ny people knew to0 \ \
e ‘ogl::‘nySam Durell's mission- .
'm.mSomobody, somewhere was literally

" alking Sam to death. ...

T2559+75¢

Buy this Gold Medal Book from your paperbook book-

seller. 1f he is sold out, send only price of book plus
15¢ for postage and handling to Gold Medal Books,

Fawcett World Library, Greenwich, Connecticut 06830.
Please order by number and title. Orders accepted only
for the United States and Possessions.

the object and the light pulse repetition rate
are matched exactly, a mark on the object
will appear as a stationary reference mark.

The single-image stroboscopic effect will
also occur when NL2’s pulse frequency is a
sub-multiple (half, third, quarter, etc.) of
the rotating object. Multiple images occur
when the light pulse frequency is a multiple
of the rotating object frequency. Reason is,
the rotating object is illuminated more than
once each cycle.

To measure the rpm of a rotating object,
set the dial to the 3,000-rpm mark. The rotat-
ing object should be marked with chalk, a
pasted-on marked paper tab or engraved line.
Lower the dial slowly until the first single

image appears. {

The Ham Shack

Continued from page 94

repeater structure by deciding one hundred
percent for the ELA proposal.

A good deal has been written about the
EIA’s CB petition already so I won’t go into
it in detail. The restrictions requested by
the EIA are very similar to those already
existing on the Class D Citizens Band (27
mc) and logic seems to tell us that if the FCC
follows the wishes of the EIA, they will be
in for a second gigantic headache.

Many people who have looked at the situa-
tion closely have come to the conclusion that
one basic reason Class D CB is such a mess
is that hamming is not permitted. Add an
almost complete lack of policing to the situ-
ation and you have a full-blown bunch of 23-
channel 1000-watt (or higher) stations, all
pirates, hamming away 24 hours a day. Give
the EIA its way and we may have 80 more
fascinating channels to tune.

The FM repeater approach to populating
the 220-mc band in a hurry is quite simple.
Each repeater group will first set up a 220
transmitter in parallel with its 146-mc trans-
mitter. The next step is to put in a 220 re-
ceiver with an input that has priority when
used. (If someone is working 220, anyone
working 2 meters will have to wait.) This
should encourage amateurs to install 220
transceivers in their cars and get into their
local repeater via 220 instead of 146. Once
enough operators are using the 220 repeater
it can be made separate from the 146 re-
peater, or tied in with it by means of a tone
system (or any other system desired). -§-

Electronics I'llustrated
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DXing NASA

Continued from page 41

quest of space. Radio RSA’s North American
service is one of the more powerful voices
of discontent to reach these shores and it’s a
cinch to log during evening hours (EST) on
a variety of frequencies. These include 9560
and 9695 kc.

Australia, unfortunately, is a different
matter. Things get tough when you start out
on the track of the deep-space communica-
tions facilities operated by the Australian
government for NASA. One, located at Can-
berra, is in the Capitol Territory, a tiny en-
clave surrounded by the state of New South
Wales. The nearest shortwave station is lo-
cated less than 100 miles away in Sydney
and is operated by the Australian Broadcast-
ing Commission. This station, VLIS6, is heard
occasionally in North America on 6090 kc
around 0400 EST.

The second deep-space site—located at
Woomera—is hairy, indeed. Station 5CL,
located at Adelaide, South Australia, which
broadcasts on a medium-wave frequency
(730 ke), is the closest the author has come
to DXing Woomera. With today’s QRM.
however, even logging SCL on the West Coast
is quite a feat. It’s only due to a fluke in the
ionosphere that low-power stations in the
South Pacific can be heard. -§-

Continued from page 35

that early pow-wows also bring warring CB
tribes into closer cooperation.

The biggest pay-off could be to the suffer-
ing U.S. taxpayer. Authorities say the prob-
lem of highway safety can no longer be left
to a handkerchief tied to an auto antenna,
or the chance passing of a police car. Ex-
perts are proposing a half-dozen sophisti-
cated systems to detect and assist stranded
motorists and the cost could be staggering.
They include roadside call boxes, sensors em-
bedded in the pavement and electronic ve-
hicle locator systems. None of these systems
can touch two-way radio’s versatility, a re-
source that’s already rolling in great num-
bers over the highways—as Citizens Band
radio. The Ohio experiment has shown that
countless manhours from CB volunteers are
there for the asking. +
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Since 1935

TYMETER-®

‘Time At A Glance''
DIGITAL CLOCKS

MADE IN U.S.A.

$16.50

Plus

CLOCK MOVEMENTS

#130..12 HOUR #131..24 HOUR
DIGITS RESETTABLE INDIVIDUALLY
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Complete Line of Count-Up and
Count-Down Digital Computers

CATALOG ON REQUEST
PENNWOOD NUMECHRON CO.

TYMETER ELECTRONICS
7249 FRANKSTOWN AVE PITTSBURGH, PA. 15208
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A monitor receiver
without a professional
monitor antenna is
like a kite without

a tail:

s Y

Mobile or base %

Want the high performance

you paid for? Choose a professional

A/S monitor antenna. Over

} 20 models, one for your exact need.
[' Let us send our catalog.

£y the antenna
specialists co.

eV 4

WY
D "Strpes of Quabty”

Div. of Electric & Equipment Co
12435 Euclid Avenue » Cleveland, Ohio 44106
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FROM KIT TO CAR IN 80 MINUTES

Electronic ignition is “'in’". Update your car with the
TOPS in power, efficiency and reliability — the
TIGER SST capacitive discharge ignition (CD).
The TIGER delivers everything other CD’s promise —
and more: quicker starting, more power, more gas
mileage, tune-ups eliminated, lifetime plugs and
points, reduced repairs and pollution.
The TIGER can be built and installed in your car in
80 minutes. The TIGER is unique! Errors in con
struction or incorrect instaliation will not harm the
TIGER or the engine. The TIGER will not operats
under either condition.
The TIGER comes with a switch for TIGER or stan-
dard ignition for 12V negative ground only.

SATISFACTION GUARANTEED

or Money Back.

Simpli-Kit $29.95 Assembled $39.95

Send check or money order with order to

i
Tri-Star Corporation
DEPT. E., P, O. Box 1946
Grand Junction, Colorado 81501
DEALER INQUIRIES INVITED
CIRCLE NUMBER 20 ON PAGE 15

ANOTHER SUPERB VALUE

™ Olson
“10°

DELUXE
BATTERY TESTER

Compact precision tester checks all types of batteries
from radio to industrial. 12 position switch selects
most popular ranges from 1.5 volts to 240 volts.
1.5v to 15v ranges are tested under load. Complete
with test leads and instructions.

Olson Electronics, Dept. D7 260 S. Forge St.,

Akron, Ohio 44308

d! enclose $10.98 plus $1 for postage and handling.

Send me the TE-237 Battery Tester.

Send me the next seven issues of the Olson

-—-----—-1
——-----J

|

Continued from page 95

of shortwave DX.

Shortwave radar transmitters clearly fall
into a super-high-power category. At one
radar site recently completed in England (Ox-
ford Ness, Fylingdales, Yorkshire) fisher-
men have been warned that they could re-
ceive electric shocks if they sail within three
mi. of the station during transmission periods.
A touch of irony creeps in when one realizes
that OTH radars are possible only because
of exhaustive research into DX modes of
ionospheric propagation.

Propagation Forecast. Summer conditions
continue and round-the-clock DX is possible
in the 19-meter band. During daylight hours,
this band will provide good DX to all parts
of the world. At night, circuits from the
south—particularly from Latin America—
will be good, and reception from the west
will be good until several hours after local
sunset.

In general, DX will be possible during day-
light hours in bands ranging from 10 to 19
meters; the higher frequencies will be much
less reliable than 16 or 19 meters.

At night, DX will be good anywhere from
19 to 49 meters, depending on the direction
of the station. Medium-wave DX will still be
poor due to long hours of daylight and high
noise levels in this hemisphere. *a.

Thin Look Comes To Records

Continued from page 44

One criticism that Isom of RCA does
acknowledge is the entry angle. “They said
the angle of entry to the playing area was too
great, that the stylus would slide down the
side of the bead into the playing area. We
agreed—after an initial run of Dynaflex discs
—and we changed the angle of entry from
177 to 170 degrees. Less than that on con-
ventional records.”

RCA’s competitors, perhaps caught up in
the same profit squeeze, also have looked
into thin records. One of the first to adopt
Dynaflex specifications was Keel Manufac-
turing, an independent producer which

Gatalog, without cost or obligation. FREE | presses discs for Pickwick/ 33, among others.
1 ::::ass | Columbia and the MCA group (Decca, Kapp,
g city | apd Uni) have compromised on a 110-gram
: | disc, while other independents also are be-
lL — - o ginning to press thin records. @
L L1 ] Y N S N T S D S
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Classitiod Ade-

Your advertisement can reach this mail-buying audience for only 50¢ per word .
{Check or M.O. please) . .

. . payable in advance

. minimum 10 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 ILLUS-
TRATED, 1515 Broadway, New York, N. Y. 10036. Word count: Zipcode number free. Figure one word:
Name of state (New Jersey), name of city {New York); sets of characters as in key (14-O); also
abbreviations as 35MM, Bxi0, A.C.

SAVE MONEY ¢ ORDER BY MAIL

e o« « FOR SALE

CONSTRUCTION PLANS: Laser . . .

$2.00. Investigation Aids—2 FM Micro-
phone Transmitters . . . $1.00 FM Tele-
phone Transmitter . . . $2.00. Sound Tele-
scope . . . $2.00. Space Monitor—MiIssile
Tracker . . . $2.00. Free equipment and
Kit Catalog. Howard 20174 Ward, De-
troit, Michigan 48235.

FREE! GIANT Electronics Catalog. Mc-
Cord Efectronics, Box 4I-E, Sylvania,
Ohio 43580.

TREASURE FINDER locates buried gold,

silver, coins, treasures, 5 powerful
models. $19.95 up. Free Catalog. Relco
A-192, Box 10839, Houston, Texas 77018.

POWER SUPPLIES: input 17vac trans-
former isolated. 2.5 watts output.
Model 104A + 25 vdc at 50 ma. Model
104B 25 vwdc. at 100ma. Ripple less than
5% $15.00 plus postage. E{ANCHESTER
ELECTRONICS, 20 Meadow St.,
chester, N.H. 03103.
HOW TO Break Into Radio, Television
Broadcasting Book $2.00. 1.Q. Engineer-
ing, Box 374, Canoga Park, California
91305.

Man-

S00VDC 53 x 1l/3” $1.50 each, postpaid.
Electronic Surplus, (224 Prospect, Cleve-
fand, Ohio 44115.
MAGNETS. ALL types. Specials: 20 disc

magnets, or 2 stick magnets, or |0
small bar magnets, or B assorted mag-
nets, $1.00. Maryland Magnet Company,
Box 192-F, Randallstown, Maryland 21133.

TREASURE HUNTERS! Prospectors! Rock-

hounds! Hobbyist! Find gold, silver,
relics with world famous Detectron Metal
Detectors. Free information. Delivery
immediate. Detectron, Dept. 7-El, Box
243, San Gabriel, California 91778.

INVESTIGATORS, LATEST Electronic
Aids. Free Literature. Clifton, 11500-X

NW 7th Ave., Miami, Florida 33168.

POLICE/FIRE RADIO Dispatcher direc-
tories! Exclusive listings, 'confidential"
frequencies, callsigns. All areas. Send 8¢
stamp for catalogs. Communications,
Box 56-EX, Commack, N.Y. 1725,
CONVERT ANY television to sensitive,
big-screen oscilloscope. Only minor
changes required. No electronic experi-
ence necessary. l(llustrated plans, $2.00.
;(;lco, A-19, Box 10543, Houston, Texas
018.

FREE bargain packed
electronics catalog. ETCO, 464 McGill,
M_ontreal, Canada.

ANTIGRAVITY. EXPERIMENT and theory;
Rushed—$2.00. Intertech 4A2, Box 5373,
Station F, Ottawa, Canada.

NEW AMAZING telephone recorder.

Automatically records every word each
time vour telephone is used. Only $24.95.
Amplicom, 4334 Tujunga Avenue, North

Hollywood, Calif. 91604,
ELECTRONIC IGNITION $7.95. Write for

information. EMP Company, Box 1047,
Livermore, Calif. 94550.
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SKILL-RATED construction plans. Free
catalog. Systems-Mart, Dept. 315, Box
25280, Portland, Oregon 97225.
SEMICONDUCTOR ASSORTMENT, In-
cludes 1.C.'s, diodes, transistors and
assemblies, marked and manufactured
by top U.S. manufacturers. Contains 100
pieces only $4.95 prepaid anywhere in
the U.S. Money back guarantee. Unitron
Kits, P.O. Box 2584, Santa Fe Springs,
Calif. 90670. e
ELECTRONIC ORGAN Keyboards, oscil-
lator coils, printed circuits, and other
components for organ circuitry, 25¢ for
catalog. Devtronix Organ Products, 5872
Amapola Drive, San Jose, Calif. 95129.
WHOLESALE BURGLAR alarm supplies.
Catalog $1.00 {refundable). Eilin, 161-E
Bonad, Chestnut Hill, Mass. 02167,

TOOL KIT, {9 pc.) For Bench or Mobile.
Sat. guar. $2.98 Ppd. Renco (El}, P.O.
Box 4411, Hayward, Calif. 94544,

VHF TRANSCEIVERS, amplifiers, spares,

test and bench equipment, complete
schematic files from marine and moblle
shop. List from Box 429, Cape May, N.J.
0B204.

MAGNETIC-PICKUP CD ignition plans.
Write SES Enterprises, Box 607, Fern-
dale, Wash. 9B248.

o o ¢+ GOVERNMENT SURPLUS

JEEPS TYPICALLY From $53.90 . . . Trucks

From $78.40 . . Boats, Typewriters,
Airplanes, Multimeters, Oscilloscopes,
Transceivers, Electronics Equipment.
Wide Variety, Condition. 100,000 8id
Bargains Direct From Government Na-
tionwide. Complete Sales Directory and
Surplus Categories Catalog $1.00 (De-
ductible First $10.00 Order From Our
Separate Included Catalog.) Surplus
Service, Box 820-T, Holland, Michigan
49423.

GOVERNMENT  SURPLUS, How and
Where to buy in Your Area. Send $1.00,

Surplus Information, Headqguarters Bldg.,

Box 30177-E), Washington, D. C. 20014.

e o o BUSINESS OPPORTUNITIES

MAKE $1.00 PER Sale selling engraved

metal Social Security plates. Free Sales
Kit. Engravaplates, Box 10460-8{, Jack-
sonville, Florida 32207.

EASY-TO-START rubber stamp business

at home in spare time. Make up to
$16.50 an hour without experience. Facts
free! Write to: Roberts, Room RC-{20-BF,
1512 Jarvis, Chicago, 1il. 6062¢.

> M No selling.

VENDING MACHINES.

Routes earn amating profits. Big cata-
logue free. Parkway Corporation, 7I5E!
Ensor Street, Baltimore, Maryland 21202.

311 FAST, EASY ways to make money!
Free! Rush name, address, zip. Perry,

13263V Ventura Blvd., Studio City, Calif.

91604.

INSTALL BURGLAR alarms. Exclusive
schematics, $2.00. System acts before

entry. Millers, Box 145, Cleveland, Ohio

44121

www americanradiohistorv com

MAILORDER-CARRY no stock. Companies
will pack, ship under your {abel. One-
man operation capable of $10,000-$20,000
year. Details free! Distributors, Box 9J,
East Rockaway, N.Y. I|518.
$200.00 DAILY IN Your Mailbox! Your
Opportunity To Make Money Like Mail-
order Experts. Free Details. Associates,
Box 136-El, Holland, Michigan 49423.
JAPAN HONG Kong Directory. World
products information. $1.00 today.
Sekai Shogyo Annai, Hillyard, Washing-
ton 99207.
START SMALL, highly profitable elec-
tronic production in your basement.
Investment, knowledge unnecessary. Post-
card brings facts. Barta-Elmon, Box 248,
Walnut Creek, California 94597.

e o o« EMPLOYMENT INFORMATION

PRINTING—ADVERTISING Salesmen. Ex-
cellent moneymaking sideline selling
Decalcomania Name Plates. Advertising
Specialties. Sign Letters, Automobile
initials. Free Samples. Ralco El, Box L,
Boston, Mass. 02119.
AUSTRALIA WANTS You—Latest infor-
mation describing government assisted
passage, passport-visa, employment busi-
ness, teaching, etc., plus forms $1.00. Em-
ployment Directories: U.S. businesses
there $1.50. Australian businesses $1.50.
All three $2.00. Australian Services, Box
1032PC, Fairborn Ohio- 45324
EXCITING OVERSEAS jobs. Directory
$1.00. Research Associates, Box 889-Fw,
Belmont, California 94002.
EUROPEAN-FOREIGN (Employment).
Listing of currently available technical
positions. Europe, Australia, Africa. $3.00.
Eurojob Report, Box 52634-Y, Lafayette,
Louisiana, 70501

¢ o ¢« EDUCATION AND
INSTRUCTION

AVIATION ELECTRONICS Technician—
Prepare for exciting career in new fieid
of "Avionics.'" Train at nation's largest
aeronautical school. Indicate if eligible
for G.1. Benefits. Spartan Airschoo!,
fnternational Airport, Dept. MKW, Tulsa,
Oklahoma 74151.
HIGHLY EFFECTIVE home study courses
in Electronics Engineering Technology
and Electronics Engineering Mathemat-
ics. Earn your Degree. Write for Free
Descriptive Literature. Cook's Institute
of Electronics Engineering (Dept. 14).
P.O. Box 10634, Jackson, Miss. 39209.
(Established 1945.} N
LEARN CARTOONING At Home. Free
booklet: ''Key to Cartoon Career.”
Approved for G. |. Bill. Write: Car-
tooning, Box 7069X, Colorado Springs,
Colorado _80907.
HOME STUDY courses in watchmaking,
engraving, diamond setting and clock
repair. Learn while you earn for a more
secure future. For complete information
write: Kansas City School of Watchmak-
ing, Dept. E-1. 101 W. ith St Kansas
City, Mo. 44105.
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FREE INFORMATION. Get FCC license

new, easy way. Academy of Communi-
cations Technology, El-1, Box 389, Roswell,
New Mexico 88201.

YOU CAN learn TRIGONOMETRY in one

day at home with 1009 accuracy.
(Guaran'eed) No algebra, geometry, or
square root required. Voluogle for Elec-
tronics. For FREE brochure, write RYBOG-
90 Trig System, Dept. 8, 15380 Wedge-
wood Station, Seattle, Wash. 78115,
ELECTRO-OPTICS. The now technology.

Free brochure. Epi, Education Dept.,
Box 413 Mountain View. Calif. 94040,

e o o BUILD-IT-YOURSELF
(OR DO-IT-YOURSELF)

RENT 4-TRACK open reel tapes—all

major labels—3 000 different—free bro-
chure. Stereo-Parti, 55 St. James Drive,
Santa Rosa, Calif. 95401.

s » » RADIO & TV

TV TUNERS rebuilt and aligned per

manufacturers specification. Only $9.50.
Any make UHF or YHF. We ship COD.
Ninety day written guarantes. Ship com-
plete with tubes or write for free mailing
kit and dealer brochure JW Electronics,
Box 51K, Bl gton, Indi 47401,
FREE! BARGAIN Ca'alog Fiber ophcs.

LED's, transistors, diodes, rectifiers,
SCR's fnau parts. Poly Pal(s Box 942,
Lynnfield, Mass. 01940.

LOUDSPEAKERS KITS, complete or cabi-
net only. Great savings factory direct.

Catalog 25¢. R.C.S. Co., P.O. Box 30312,

Santa Barbara, Calif. 93105

LINEAR AMPLIFIERS: Build your own
250 Watt 10-15 Meters Linear. Plans
$1.00. Roberts, Box 879, Ft derdale,

RADIO & TV Tubes—34¢. Free List.
Cornell, 4213-15 University, San Diego,
Calif. R2it5. e
“DISTANCE CRYSTAL Set Construction”
Handbook—50¢. ™20 Crystal Plans"—
50¢. Catalog. Laboratories, 745-K Cor-
done, Reno, Nevada $9502.

Florida 33310.

NEW LOCATOR indicates difference in
metals detected. Plans $4.00. Taylor
Electronics, P.O. Box 253, Cape May, New
Jersey 08204.
AUTOMATIC ACTIVATED phone patch
for recording those im rfanf calls on
your cassette recorder, kit $12.95, plam
$3.50. tI5DB solidstate aiarm 3
to 24 volts at low current, fess Speaker
$9.95. Burglar alarms, remote control tone
Encoders and Decoders Receiver speech
scrambler decoders, other kits, plans,

and components. Cafaloq 25¢. hl
Kits, Box 4232, Dept. El, LitHe Rock,
Arkansas 72204.

FISHWORMS AT your fingertips. Easy

illustrated instructions, $1.00. lts’a, P.O.
Box 135, Martinsville, Indiana 46151
BUILD YOUR own frtasure finder. Build

a $129.00 treasure finder for under
$20.00. Easy to follow plans. Parts list
$2.00. Century Radio, P.O. Box I7§2,
Sanford, Fla. 32771.

COLOR ORGANS, amplifiers, synchro-
nizers, strobes. Wovlubop Box 393E,

Beﬂlpage New York 11714,

INTEGRATED CIRCUIT kits Free catalog.
Frarer & Associates, 3809 Surfwood
Road, Malibu, California 90245.

e o o HI-Fl, STEREO

GUARANTEED LOWEST Prices: All Stereo

Eqpt, TV's, etc. Request Quotes: New-
port Audio Mart, 50 Newport Drive, Hew-
lett, New York 11557.

STEREO COMPONENTS at lowest prices.
Send for free catalog. Carston, Box
10948, Danbury, Conn. 04810.

BUY IRISH tape open reel and cassettes

and 8-track blanks at discount prices.
Write: Direct Mail Cassette Corp., Box
71, Plainview, N.Y. }1803.
DISCOUNTS—STEREO components & Sys-

tems. Lowest possnblo prices on quality
brands. For fastest service, Lowest cost—
get our quote! Redwood Stereo Co.,
P.O. Box 2794, San Rafael, Calit. 94902.
(415) 472-2255.

REPAIR TV Tuners—High Earnings. De-
tails of Complete Course, 12 Repair
Tricks, Many Plans, Two Lessons. all
for $i. Refundable. Frank Bocek, 3234
Enterprise Branch, Redding, Calif. 96001.
TELEVISION HIGH Yoltage Test Probe
Only §2. No meter or “electronic ex-
perience needed. Schek Television Com-
pany, 810} Schrider Street, Silver Spring,
Maryland 20910.
OLD RADIO programs. Catalog $1.00
{Refundable). Radio VYault, Box 9032,
Wyoming, Michigan 49509.
FREE CATALOG! Tremendous electronics
bargains. Compukits, Box 41927, Moun-
tain Yiew, California 94040.

e o o [NVENTIONS & INVENTORS

MANUFACTURERS NEED New Products.
Your ideas and inventions developed
for commevcnal appeal and cash/royalty
sales. Free 'Invention Record" and
*"Product Marketing’ brochure. Raymond
Lee Organization, 230-X Park Avenue,
New York City 100i17.
INVENTORS! SELL your invention for
cash or royalties! Our ciient manufac-
turers eagerly seek new items. Patented.
Unpatented. Financial assistance if
needed. 25 years proven performance.
For free information, write Dept. 27,
Gilbert Adams, invention Broker, 80 Wali
St., New York, N.Y. 10005.

PATENT SEARCHES including maximum
speed, full airmail report and closest
patent coples $6.00. Quality searches
expertly administered with complete se-
crecy guaranteed. Free Invention Protec-
tion forms and ‘‘Patent Information.”
Write Washington Patent Search Bureau,
Dept. 20, Benjamin Franklin Substation,
P.O. Box 7147, Washington, D.C. 20044,

e o o ELECTRONICS SUPPLIES
& EQUIPMENT

SUPREME TWENTY different radio-tele-
vision volumes, $50 value, only $19.95,

postpaid. Supnme Pubhcahcm 1760

Balsam. nghland Park, lllinols woss

KITS A AND EQUIPMENT FM Wireless mi-

e o » TAPE RECORDERS

LEARN WHILE Asleep with your re-

corder, phonograph or amaizing new
*Electronic Educator” endless tape re-
corder. Details free. Sleep-Learning Re-
search Association, Box 24-El, Olympia,

Washington 98501,

RADIO SHOWS. Stamp For Free Cata-
log. Box 724-El, Redmond, Wash.

8052

OLD RADIO brogfams_aaTG 50¢. Ran-
dall Dunford, 10126 Ferndale, Dallas,
Texas 75238.
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crop transmitters, FM Telephone

transmitters, Infinity transmitters. Se-
curity Eledromcs P.O. Box 285, Hunt-
ington, W. Ya. 25707.

TRANSISTORS—SAVE up to 60%. I0MA

NPN Amplifiers 5 for $1.00. 100MA NPN
or PNP Amplifiers 4 for $1.00. Data sheet
supplies with each order. Send cash or
money order to: J. C. Electronics, 21921
Ackmar, Carson, Calif. 90745,

FRONT—PANELS Professionalize  your

'Y

"

built front panels Free detailed informa-

tion. PANELS, Box-5, Gallitzin, Penna.
16641.

www americanradiohistorv.com

FREE CATALOG—Loads of Bargains.
R.W. Electronics, 4405 West Belmont,
Chicago, IHinois 40441.
INTEGRATED CIRCUITS linear and digi-
tal. SN7400N series, from 30¢. Stamp
for catalog. Digikey, Box 458, Thief River
Falls, Minn. 56701. o
WHOLESALE C.B. transceivers, muiti-
band receivers. Lowest prices. Dealers
welcome. List 25¢. G-Enterprises, Box
14E, O'Fallon, 1il. 62249.
FREE OVER 50 electronic catalogs just
for the asking. Send $1 for list. Otek
Communications, Inc., Box 1491, New
Haven, Conn. 06507.
FREE ILLUSTRATED catalog!! covering
wide range of low-cost stock business
forms from 2-Way Radio to TV Service.
Write today. Free catalog; samples, too.
Oelrich PuLlicaﬁons, 4040 N. Nashville
East, Chicago, llinois 40634,

e s « MUSIC

SONGS, POEMS Wanted! For publishing,
recordmg at our expense! Talent, 17-El
Longwood Road, Quu!cl Man. II2I69
SONGPOEMS NEEDED, all types, Coun-
Western, Popular Romantic, Folk,
Roz Rehqnous etc. Possible Re:ordmg/
Publishing—Rush to Betty's Music Makers,
1417 Park Bidg., Dept. H, Pittsburgh,
Penna. 15222.
SHOW ALBUMS—Rare Out-of-Print LP's,
Large list 12¢. Broadway/Hollywood
Recordings, Georgetown, Connecticut
06829.

SONGWRITERS! POETS! Spiritual and

, sOn d for re-
cnrdmg by Chapal Symphony Qrchestra
and Choir. We pay all recording costs!
Chapel Recording, P.0. Box {&2-El
Wollaston, Mass. 02170.

8iG BAND SOUNDS of the 20's, 30's and

40's—swing and dixieland jazz. 5,000
performances from original recovdings
and broadcasts available reel to reel or
cassette. Ed Jones, 5127 Bauman Ave.,
Omaha, Nebr. 68152,

s o o PERSONAL

YACATIONING? RETIRING? Read ''Bar-

gain Paradises of the World'’; or "Of
the Beaten Path,'" {America). Either book
$2.50. Both only $4.75. Calif. residents
add 5% tax. Spectrum Enterprises, 7650
Isabe! Drive, Cotati, Calif. %4928.

HIGHER INCOME security and power.
256 page book “‘Thinking Big'' reveals
secrefs that make men rich. Send $2.00
plus tax. Jan's Fashionable Gifts, 3470
W. Imperial, Space 54, Inglewood, ‘Calif.
90303.
LIFETIME SOCIAL Security plate and ID
card. Encased name and Social Security
number engraved $2.00. R. Manzi, 5-D,
2307 Morris Ave., Bronx, New York 10468.

e o o MISCELLANEOCUS

NOW! ENJOY the great outdoors in
comfort with your pocket size elec-
tronic Skeeter Skat mosquito repeller.
$9.95 postpaid, U.S.A. Satisfaction guar-
anteed. Detectron, Dept. C-7, P.O. Box
243, San_Gabriel, California 91778,
YOUR OWN Electronic Business. Easy—
lucrative. Details Free. Barta- ELAS
Box 248, Walnut Creek, California 94597.

FASCINATING “HOW to make Delic!ous
wine and champagne at home." Recipes,
step by step instructions. Make superb
inexpensive wines and champagnes using
ordinary kitchen utensils. Guaranteed.
$3.98. Nu-View Publishing Company, P.O.
Box 70I-El. Aurora, Colo. 80010.
P"CAUTION—ALARM Sounds When Win-

dow is Opened''—Four stickers and
police whistle—$1.00. Regis Game Co.,
91-03F 172nd Street, Jamaica, New York
11432,

Electronics Illustrated
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He madeit
with his own two hands.

There's a name for a place that
employs men and women with seri-
ous physical and mental handicaps.
It's called a “sheltered workshop.”

As you might expect, “sheltered
workshops” are an unusuat kind of
business.

But as you might or might not ex-
pect, they do an unusual kind of
work. Excellent.

In fact, sheltered workshops con-
sistently turn out work every bit as

good as more usual kinds of busi-

nesses. And priced just as low.

if your company farms out any of
its work, we'd like to invite you to
give a sheltered workshop a chence
to bid on it—without obligation, of
course.

(For more information, write to
Workshop, ¢/ o HURRAH, Box 1200
Washington, D.C. 20013))

If you like their bid, you may de
cide to give them a chance to do

some of your work.

In which case, you'll be helping
a lot more people “make it” with
their own two hands.

And, if you like good work, help-
ing yourself in the bargain.

The State-Federal Program of
Vocational Rehabilitation.

Help Us Reach & Rehabiltate
America’s Handcapped

=

sdvertising contributed for the public good @
~

July, 1972 107

www americanradiohistorv com


www.americanradiohistory.com

Join the high-paid electronics technicians
who got their start through NTS Home Training.

Your home can become your
own private classroom-workshop.
NTS sends you everything you
need to learn valuatle technical
skills in electronics. You get easy-
to-grasp lessons, comprehensive
kit manuals, large fold-out charts,
and more. Plus the finest profes-
sional equipment available today.
It's all included in your tuition,
yours to keep.

Your equipment is sent {0 you
in kit form, matched to lesson ma-
terial. With the NTS Project Meth-
od, you start with simple projects,
then move from basics to more
complex concepts. You discover
how electronic principles work by
performing practical, fascinating
experiments. Learn at your own
pace.

You quickly become expert in
the actual equipment and meth-

108

ods you’'ll use on the.job. And
soon you're ready to cash in on
the tremendous opportunities in
the expanding, exciting world of
electronics!

If your field is television, you
might decide to join a first-class
TV repair center. Or start a shop
of your own. Or specialize in in-
dustrial applications of television.
Once you master an area of elec-
tronics, the direction you take is
really up to you. And you'll be
able to use the test instruments
you built yourself!

It alt begins at home, with NTS
Project Method Training. Find out
how fast and easy it is to learn
skills that pay off. Check card or
coupon today for your free full-
color NTS Catalog and complete
details. No obligation. No sales-
man will call.
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NTS COLOR AND B&W TV
SERVICING

Build the largest, most advanced
color TV made! Over-all solid-state
design, 315 sq. in. ultra-rectangular
screen, matrix picture tube, built-in
self-servicing features, “‘instant On,”
A.F.T., solid-state VHF tuner, and
much more! Also build and keep AM-
SW Radio, Solid-State Radio, FET
Voit-Ohmmeter, and Electronic Tube
Tester. Learn trouble-shooting, hi-fi,
stereo, multiplex systems, radio,
color and B&W TV servicing.

Solid-state
B&W TV
74 sq. in.
picture
{cabinet
included)

Learn sophisticated solid-state cir-
cuitry as you build this B&W TV re-
ceiver. Course covers the full range
of home entertainment electronics.

Electronics Illustrated
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New solid-state
315 sq.in.color TV

NTS COMPUTER
ELECTRONICS

Build and operate the exclusive NTS
Compu-Trainer! Loaded with inte-
grated circuits, it teaches you the
how, what, and why of computers
faster, more thoroughly. You per-
form all wiring and patch-cording.
No short-cuts. No pre-wired circuit
boards. Also receive an FET Volt-
Ohmmeter and a 5" wide-band
Oscilloscope.

NTS ELECTRONIC
COMMUNICATIONS

Gain the prestige and earning power
of owning an FCC First Class Radio
Telephone License! Two exciting
courses in the fields of transmitting
and receiving. Experiment with an
amateur phone 6-meter VHF trans-
ceiver, NTS’ exclusive 6-transistor
solid-state radio, and a fully transis-
torized volt-ohmmeter.

5-watt AM 55" 005 EDRaes oo oG

transmitter/ s

receiver. - 6
. e G - &°
W 2 AcP

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

Systems automation is the future of
industry — and you can play an im-
portant role! Enter the age of elec-
tronic controls by training on the
NTS Electro-Lab —a
complete workshop.
Also receive a 5"
wide-band profes-
sionally rated Oscil-
loscope. Build five
industrial controls to
regulate motor
speed, temperatures,
pressure, liquid fevel
and much more.

_‘}

LR FENE

P
»
-2

o oy

,.

R

5" Oscilloscope

CLASSROOM TRAINING

AT LOS ANGELES

You can take classroom training at Los
Angeles in sunny Southern California.
NTS occupies a city block with over a
million dollars in facilities devoted ex-
clusively to technical training. Check box
in coupon.

APPROVED FOR VETERANS

Accredited Member: National Associa-
tion of Trade and Technical Schools:
National Home Study Council.
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NTS Compu-Trainer

&

NATIONAL G5 SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 S. Figueroa St., Los Angeles, CA 90037

[e===ssccccc===

Please rush Free Color NTS Guide
Catalog and Sample ELECTROMILS
Lesson, plus infor- e

mation on course ﬁ"m v
checked below. No 9 I Sp
obligation. No sales- K (']
man will call. &_

National Technical Schools
4000 S. Figueroa St., Los Angeles, CA 90037
[ Master Course in Color TV Servicing
[ Color TV Servicing {For Advanced

Technicians)

C

Master Course in B&W TV & Radio
Servicing

Master Course in Eleclironic
Communications

Practical Radio Servicing

FCC License Course

Masler Course in Electronics
Technology

Automation & Indusirial Elecironics
Computer Elecironics

Basic Electronics

Stereo, Hi-Fi & Sound Systems
High School at Home Dept 213-062

TJaco oo o

Name Age

Address

City State Zip

[J Check if interested in Veteran Training
under new G.I bill

] Check if interested ONLY in Ciassroom

Training at Los Angeles
L L L L

e e e s e - .
L e L L L LI
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The secret is hot glue.

It sets by cooling —instead of drying
—1in about 20 seconds. With a strong,
complete bond in just 30 seconds. No
waiting. No clamping. Just draw a bead
of hot glue, press together and in 30
seconds the job’s done.

Any gluing job is easier with the
Weller Glue Gun. It loads simply and
feeds automatically. It's lightweight and
easy to handle. There's even a light
that comes on automatically to tell you
when the glue’s hot. It also illuminates
your work.

At the work bench, the Weller Glue
Gun lets you glue as you work. The
exclusive positive cut-off tip eliminates
drips. You glue more cleanly, more
precisely than ever before. (It's practi-
cally like using a ballpoint pen.) And

Weller Glue Sticks bond wood, glass,
porcelain, pottery, ivory, linoleum, fiber-
glass, even concrete.

And since the adhesive is both flex-
ible and waterproof you caneven mend

a handbag. Or a slicker. Just repair and
wear. Great for plastic, rubber, leather
and cloth.

At $1095 the Glue Gun Kit makes a
great gift. Especially for the man who
has everything and half of it's broken.
It comes in a sturdy case with a port-
able bench stand, seven free glue
sticks and seven free caulk sticks.

With a Weller Glue Gun you'll fix
things you never thought possible. Just

www americanradiohistorv com

drop in Weller Caulk Sticks and you
can caulk boats, bathtubs, gutters,
leaders —you name it.

Our Soldering Gun revolutionized
soldering. Qur Glue Gun is a whole
new way to glue. Once you try it, you'll
stick with it. See it now where fine tools
are sold.

ﬁ

INDUSTRIES
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