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Make $3 to $5 An Hour in Spare Time

You don’t have to wait until you get an NRI diploma to start
earning. As many others have done, you can be making $3 to $5
an hour in your spare-time as you train, fixing radios and TV
sets for friends and neighbors. You learn how to install, main-
tain and service stereo hi-fi, radios, TV sets (including color),
even how to charge for service and how to set up your own spare-
time or full-time business. Many students pay for their NRI
training out of spare-time earnings long before they graduate.

Skilled Technicians Are in Demand

There has never been a time when ambitious men with special-
ized Electronics knowledge were as much in demand as they are
today. From television service shops to launching pads, there’s
a profitable place for you as a skilled technician to help service,
operate, install and supervise Electronically-controlled equip-
ment. The NRI diploma is respected and recognized in business
and industry. It can be your key to success in America’s
“glamor” industry.

Achievement Kit Gets You Started Fast

As soon as you enroll with NRI we deliver to your door every-
thing you need to make a fast start in the Electronics training
of your choice. This new Achievement Kit is an unparalleled
B example of the value of NRI home-study training. No other
school has anything like it. Find out about the NRI Achieve-
, ment Kit, about NRI training equipment, about NRI courses,
" about opportunities for success in Electronics. Send for the
NRI catalog. There’s no obligation. No salesman will call.
% NATIONAL RADIO INSTITUTE, Electronics Division,
Washington, D. C. 20016.

MAIL POSTAGE-FREE CARD NOW
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INSTRUCTION PLANS

TELEVISION-RADIO SERVICING

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

INDUSTRIAL-MILITARY ELECTRONICS
From basic principles to computers. A comFre-
hensive training plan that teaches you the fun-
damentals, then takes you into such modern-day
miracles as servos, telemetry, multiplexing, pulse
circuitry, data processing, other important
subjects.

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

FCC LICENSE*
Specifically designed short course to prepare
you for your First Class FCC Radiotelephone
License examinations. You begin with a thor-
ough background in fundamental Electronic
principles, advance to required subjects cover-
ing equipment and procedures.

MATH FOR ELECTRONICS
A brief course for engineers and technicians whe
need a quick review of the essential mathe
matics used in industry, communications, in
government jobs. Basic arithmetic review, short
cut formulas, modern digital number system.
much, much more.

BASIC ELECTRONICS
A concise course to teach modern Electronic:
terminology and components. A wealth of prac
tical, useful information to help you better un:
derstand the field, to give you some technica
knowledge. For anyone who wants basic under
standing of Radio-TV Electronics.

ELECTRONICS FOR AUTOMATION

This course is not for beginners. Offered fo
men with some fundamental knowledge of Elec
tronics who want better understanding of Auts
mation in present day use. Covers proces
control, ultrasonics, telemetering, and remot:
control, electromechanical measurements, othe
subjects.

AVIATION COMMUNICATIONS*
This course prepares you to install, maintaifr
service aircraft communications equipment
Covers direction finders, ranges, markers, Lorag
Shoran, Radar, landing systems. Earn your Firg
Class FCC License with Radar Endorsement

MARINE COMMUNICATIONS*
Covers transmitters, direction finders, depth i
dicators, radar, sonar, other equipment used o
commercial ships and thousands of pleasur
boats. Prepares you for a First Class FCC L
cense with Radar Endorsement.

MOBILE COMMUNICATIONS*
Learn to install and maintain mobile equipme:
and associated base stations. Covers transm:
ters and receivers used by police and fire d
partments, public utilities, construction projec
taxis, etc. Prepares you for a First Class FC
License,

*NOTE: You must pass your FCC License exam (al
Communications course) or NRI refunds in full t!
tuition you have paid.



The Oldest and Largest
School of its Kind
in America

WHERE YOU TRAIN IS AS IMPORTANT

AS YOUR DECISION TO TRAIN

At NRI you are backed hy 50 Years of

leadership in home-study training for
Electronics < Automation < TV - Radio

i Fifty years ago, a school teacher
~ named James E. Smith started
giving extra instruction to four of
© his students in the ‘“‘mysterious”
new field of radio. From that
- small beginningy National Radio
Institute has grown to be America’s
largest home-study school in the
many fields of Electronics. Nearly
three-quarters of a million students
J. E. Smith, have enrolled over the years. This
Founder—1914, vast experience is behind NRI’s
meaningful, interesting, easy-to-understand methods of
training; methods that make Electronics a practical
“subject for almost anyone to learn no matter how much
or how little formal education he has.

But experience is only the base upon which NRI is
built. Today there 1s a staff of more than 150 dedicated
people working with you as a ‘“‘class” of one, keeping
training material up-to-the-minute, providing consulta-
tion services as you train, advising you about new de-
velopments in Electronics, even helping you with job
placement when you’re ready. Ask men whose judgment
you respect about NRI training, And send for the cata-
log we offer. Read about opportunities in Electronics,
about new developments, about NRI itself and the
variety of training plans open to you at reasonable
cost. Mail the postage-free card today.

JOIN MEN LIKE THESE—
TRAIN FOR SUCCESS WITH NRi

“I went into my own business six
months after finishing the NRI Radio-
TV Servicing Course, It makes my |
family of six a good living. We repair |
any TV or Radio: I would not take |
anything for my training with NRIL. It
is the finest.”

DON HOUSE, Lubbock, Texas '

“Many thanks to NRI for the Elec-
. tronics training I received. I hold a
5y  first class FCC License and am ema
ployed as a studio and master control
engineer/technician with KXJB-TV.”

RONALD L. WOOD, Fargo, N.D.

“I am a Semior Engineering Aide at
Litton Systems, in charge of checkout
of magnetic recording devices for our
computers. Without the help of NRI
I would probably still be working in a
factory at a lower standard of living "’

DAVID F. CONRAD, Reseda, Calif.

. “NRI training enabled me to land a

very good job as Electronic Technician

with the Post Office Dept. I also have

a very profitable spare-time business
fixing Radios and TV.”

NORMAN RALSTON,

Cincinnati, Ohio
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Something new! 4

LEARN AUTOMOTIVE \)
and Maintenance
ELECTRICITY AT HOME!': '\ \

Here's another great opportunity for the man
who wants his own business or a bigger pay
check with a brighter future. It is a NEW DeVry
program that gives you the advantage of earning
while you learn.

Prepare in spare time at home for profitable
jobs which can take you all the way from
trouble-shooting on the electrical systems of
automobiles, marine engines, trucks, tractors
and other gasoline engines, to the general main-
tenance of electrical equipment in the home or
in light industry.

DeVry's new program “brings the classroom
to your home” through the magic of AUDID-
VISUAL AIOS: Lectures recorded by DeVry in
structors combined with colorful 8 x 10” trans-
parencies to make learning easier. You get the
advantages of "programmed” learning through
modern texts which are also handy for future

{314 L -
reference. To develop practical skill, you get
and keep valuable shop equipment and manuals.
This includes building the brand-new DeVry
Transistorized Automotive Anaiyzer and the DeVry
Silicon Battery Charger — ideal “tools” for
earning extra money as you go.

This new program covers the entire electrical
systems in automobiles and other vehicles, in
cluding transistorized ignition systems, alterna-
tors and regulators, and other applications. In
the maintenance field, it covers lighting, electric
motors, controls, wiring — even transistors. The
graduate from this program can be either a
specialist as a troubleshooter on the electrical
system of an automobile, or handle electrical
lighting, heatlng, alarm and control systems. it
Is ideal for “one man'' maintenance departments.

Check coupon at right and mail it today for
FREE facts.

ACCREDITED MEMBER OF NATIONAL HDME STUDY COUNCIL

DeVry Techmcal lnstltute

FREE!

DeVRY TECH
ELECTRONICS
GRADUATES...

There Must bhe a Reason!

Dne of Dur Two Big Ee.s'/dent Schaol.f
for a Profitable Career in

ELECTRONICS

Across the continent, lezding employers of personnel trained in elec-
tronics tell us that De¥-y trzining is ‘' Tops.” Get the full story of
DeVry Tech and the advantages it offers, dy filling in the coupon
below. The two free bocklets dictured below tell of many fine oppor-
tunities for trained men n electrcnics: the g-eat variety of jobs, from
research, production, ogeration, maintenance and servicing of elec-
tronic equipment — to a ne ghtorhood TV-radio sales and service
business of your own. They'll tell you too, 10w DeVry has prepared
men for good jobs with autstaadimg firms: or practical, *’brass-tacks’’
problems with actual electroniz ecuipment.

Here's good news: you don’t ne=d advanced education or previous
technical experience to g=t startec. If you car follow simple directions,
you should be able to grepare wich DeVry's help for real money in a
field that may offer the saportinity of your liketime.

With many emaloyers so enthusiastic about

Emplﬂymﬂﬂt SEWEE DeVry Tech gratuates, it's no wonder our Em-

ployment Service can help cwr gracuates get started in ejectronics, or can assist
them toward promotions later

DeVRY TECHNICA. INSTITUTE
4141 Belment Ave., Chizago, [ll. 6064, Dept. PE-1[-V

| AM INTERESTED N ELECTROMICS. Please give me your two
free bookless, “"Pocket Suide tc Real Earnings’ and “Electronics in
Space Traw=d""; alss include dezails ¢n how to prepare for a cageer
in this flelc. The fallowing opportunity fields (check one or more)
interest mes

Space & Misstle Elestronics 0

Televisian & Radtio 3 Computers

Microwaves [0 Industrial Electronics

Automat on Eleztroalcs ) Broadcasting

Radar {0 Ekectronic Control

| AM INTERESTED N AUTCMOTWE AND MAINTENANCE ELEC-
TRICITY.. Please supply further in"ormation.

SEND COUPON

FOR BOOKLETS
0F ELECTRONICS
43 A CAREER

Communications

Eloc-onicv m

SPAC TRAVEL
NAME AGE_ -
ADDRESS APT
cITY STATE z1p

O Check Fere if ysu ase under 16 years of age.

- - Chicago Canada 20954 Avai ale in Canad

SUBSCRII'TION S ItVl(l

All subscription correspondence should be addresserl 10 I'OPULAR ELECTRONICS. Clreulation Depart

nenl Pon uu' P Houlder. Colorado 8G311. Please allow at least slx weeks for chamse of aibive Inelude your. olit atdress
as ell ew on(‘l ~inw if possibie address Iabel m a l(‘(enl. I\Iul
D I"()I.IAL (O\1Illnl TIONS must .he aecompanied hy return posta mdled with casonable enrp: _however,

ni b
mblisher assumes no responsibitity for return or safety of art work. nhulnm'mle- or nuscripts
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MARK IT

only $36.95
HW-11 Series
from $7.20

*U.S Pat. 2,966,679

« The paten

-
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MARK

STATIC SHEATH"®
*CB ANTENNAS

eliminate precipitation static*
improve signal-to-noise ratio and
“receiver sensitivity up to 20 db

MARK II.SUPER BEACON
BASE-STATION ANTENNA
Wide use has proved its ability to
_astep up the efficiency of CB com-
munications. Aperture of 19 ft.
(overall length) makes excellent
use of legal height. Low-angle radi-
ation direcis signals to horizon for
longer-range high intelligibility
contacts. Employs full half-wave
vertical radiator, with important
52-ohm impedance match. VSWR
is below 1.5:1 across entire citizens
band. Aluminum radiator with
Static Sheath*. Requires no radials
“or skirts. Improves performance
over all coaxial and ground plane
antennas. Extremely rugged? and
easy to install.

MARK HW HELIWHIP*®
MOBILE & MARINE ANTENNAS

Allows you to use a shorter antenna
with greater efficiency and conven-
ience. Flexible, high-strength,
molded fiberglass core withi®xclu-
sive Spatic. Sheath*. Helical con-
ductor with uniform current
distribution, top loading, and pre-
cise 52-ohm match. Easy single-
hole mounting. Can be located on
upper portion of vehicle, such as
trunk, fender or hood to obtain
sufficient ground plane for proper
radiation. Performance is far supe-
ior to whip and loading coil com-
binations. HW-11 Series in 18-in’,
3 ft., 4 ft. and 6 ft. models.

*Precipitation Static is caused by
charged particles in the air imping-
ing in a continuous stream on
metal antenna radiator surfaces.
MARK Static
Sheath* is a tough durable, dielec-
tric plastic covering that eliminates

%

U.S. Process Pat. 2938210 this static interference. -
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MARK PR{DUCTS
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After we put our newline
of walkie-talkies together,
we take them apart.

Tough on our tzlkies? You bet we are.

Maybe 92 out of 100 are ready to teave the Fanon plant in
perfect condRion, but we know there's aiways the chance
of a fluke sfipmging through.-That's why we daon’t believe in
““quickie” shipments to your stectronics dealer. We prefer
to take an extra look into things first. So we take every
single Citizer's Band transceiver apart and give it a rigor
ous going-over :nstrument:testing, air testing, the works.
Want to do & little investigating of your own? We'li gladiy
pravide the screwdrtiver.

Start at the-top of our -ine. The Fanon “‘Commandet’”
offers ¥-watt power from 13 powerful transistors, with our
exclusive “Free-calf’’ standby circuit to save battery power
when the unt 't in use. Next in hine s the | 1-transistor
“Pathfinder”’, with 240 nullivatt power, in 3 rugged, die-cast

housing. Or vou may want 20 take a look at our budget 11-

transistor modet, the 100-mw. output ““Outnider”, with its

own built-in scuslch drcuit There's also our new “Scout”

maede!, ruggadlr bt to take outdoor abuse, with 3 100-mw.,

N U T

A

9-transistor circuf; and the pogpular “Trad-Blazer’', onr 3-
transistor best-seller for the past-thiee yoars. in the econ-
omy price range ars the "Ranger’’, a S-trahsistor superhet
with an exceilert signal-to-ncize ratie, and cur 3-transmstor
“Explorer”, the-parfect talkie “or fanify fum,

For outdoor epaets, construct-an work. or general samily
use, there's a Fanpn CB waltice-taixie tc it vaur needs~and
your budget, ton. They're priced from $9.95 to $64.95%."

Isn't it comfart rg to know that whakve: yout nseds in a
watkie-talkie, you <an rely cn & manufacturer who talkes
extra pains to insu.re quahty?

We think so.

But don't take cur word fo: 1. See Tor yourself.

The next tima zou drop by youn elzcdrorics Gealer, bring
a screwdfivar,

Faron Electronis {ydus:rias, tac 3
439 Frelinghuvagn Aveaus, Newark. Now Jerses

CIRCLE NO. 15 ON READER SERVICE PAGE

November, 1965
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LAB 80

Automatic Transcription
Turntable

is the only 4
automatic L 4

F = -

that performs on cue!

Today’s lighter tracking forces and more delicate stylus assem-
blies have increased the danger of record damage from manual
handling. To eliminate this hazard, the Garrard Lab 80 now
incorporates an ingenious tone arm cueing control. 1t works in
three ways:

(1) To play a single record: Press the Manual tub. This starts
the motor and activates the 1one arm cueing control. The arm
stays suspended a safe halt inch over the record. Position the
tone arm ovcer the first {or any) groove, Now. press the cuéing
control and the stylus lowers gently into the groove.

This cueing feature also enables you (2) to cuc a record or
(3) to pausc during manual or automatic play.

The Lab 80 is $99.50. less base and cartridge. The same great
Garrard plant that builds the 1.ab 80 also builds three other fine
automatic turntables. There is a Garrard for cvery stereo system.

For your complimeniary copy of the new 32-page Comparator
Guide, use the coupon below,

p———

= ey

! Garrard, Dept. §5-355
| Westbury, New York 11591 RAME

| Picase send me the new
Comparator Guide and
: a list of dealers.

L

ADDRESS

(1123 “STATE 21P CODE

“"CIRCLE NO. 50 ON READER SERVICE PAGE
]

FROM OUR READERS

Address correspondence for this department to:
Letters Editor, PopuLAR ELECTRONICS
One Park Avenue. New York, N. Y. 10016

e o e ey o e

IN THE BEGINNING THERE WAS AN “‘AM™

Mr. Loniak’s explanation “Letter” (June, 1963)
of the origin of the term ‘“ham” was very inter-
esting and is certainly more credible than many
other explanations that I have read. However, 1
believe radio amateurs have always been called
“amateurs,” and since there is a tendency in our
language to shorten often-used words of more
than one syllable, it seems reasonable to assume
that the term “amateur” might have been short-
ened to simply “am.” For a short time, amateurs
might have been calling themselves radio *“ams.”
Then, somewhere along the line, the word “am”
could have picked up the aspirate “h,” resulting
in the familiar term “ham.”

Davip G. Leepex, K1YST
Longmeadow, Mass.

REMEMBER WHAT THE SPIDER DID

“Plan Now For Your License” (July, 1965)
has encouraged me to try again. I have studied
many times for my ham radio license, but have
been casily discouraged. If I don’t get it now, I
never will.

RicHaRD BaLL
Bronx, N. VY.

Richurd, it’s worth another try.

GRANDMA’S BREADBOARD UPDATED—UPDATED

Having been instrumental in the development
of the DeVry modular breadboarding components,
I quite naturally read the September, 196§ issue
with much interest. Judging from our recent
mail, however, the article which accompanied the
cover picture (“Grandma’s Breadboard Updated,”
p. 67) caused some confusion in the minds of
some of your readers. The confusion apparently
stems from the fact that we have developed two
breadboard systems.

The modular system illustrated on the Septem-
ber cover is the newer and more flexible system.
The components pictured can be purchased either
separately or as a kit. The most popular kit in-
cludes a good quantity of white Celcon connec-
tors, red Cycolac panels and nylon stacking rods
in a plastic case for $18.50 complete. Individual
components can be purchased for as little as 30
cents each.

The original system developed by DeVry does
list for $37.50 as indicated in the article, but is
completely different in appearance. It is marketed
by DeVry Industries Inc. (formerly Paromel
Electronics), and features a large *“see through”
base of clear plastic. The original system is used

POPULAR ELECTRONICS
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INSTANT MIRACLE HOME PRODUCTS YOU BUILD AT [
FRACTI()N OF THEIR USUAI. COST WITH ONLY A SCREWDRIVER .

s

. =
pd R & ; -
. : T £ )
s @ = 3 % 43
.‘§».v i 3
Deluxe Telephone Amplified P.
Intercom Amplifier EMR2CES Hhl) Rl Babr),/sntter A System
Usual cost of 6 similar products: about $260.00
. IRectronic cost: $ 80.00

Other [Rectronic products: Garage Door Opener, Guitar Amplifier, Wireless Intercom, Electronic
Metronome, Telegraph Code Sender, Remote Control Devices. This is a new, space-age adventure in
. pre-fabricated electronics. Simple, muliti-purpose blocks (IRect-o-paks*) enable anyone to build 20
different electronic products for home and outdoor use. No mechanical or electronic skills needed.
It's easy. It's fun. For outdoor use, instant, hattery-operated IRectronic Portables: Walkie-Talkie, ‘
o Electronic Megaphone, Boat Horn, Guitar Amplifier, P.A. System, Remote Photo Flash Slave, and
Danger Blinker. All powered by a single 6 volt battery.

*PATENTS PENDING

N >k

. INTERNATIONAL RECTIFIER
s 233 Kansas Street ¢ EI Segundo, California

WRITE FOR MORE INFORMATION AND NAME OF NEAREST DEALER

CIRCLE NO. 22 ON READER SERVICE PAGE
November,® 1965 h 7




" Thinking of college and
a space age career in
electronics ?

&
—
YOUR CAREER .1 \

to Gngluvoring Torhmalos? &

1
Ay
\

. MSO

T WaURLE 56150

Send for this booklet on
ENGINEERING TECHNOLOGY
AND ENGINEERING

Learn how you can prepare for a dynamic
career as an electrical or mechanical engi-
neering technician or engineer in such
exciting, growing fields as avionics, mis-
siles, reliability control, fluid mechanics,
data processing, metallurgy, microeiectron-
ics, and advanced aerospace research.

MSOE offers residence study programs
leading to these degrees in engineering
technology and engineering:

2 years — Associate in Applied Science
4 years — Bachelor of Science

Also get facts about scholarships and fi-
nancial aids, job placement and other
student services, plus photographs of
MSOE technical laboratories and
student activities. For your copy, 4@
just mail the coupon —
no obligation.

MSOE

Milwaukee School of Engineering

M MD MD MD MD ER R R N N R A A B G D Y WD ER B NN G e e B B B W RS R M

Milwaukee School of Engineering
Dept. PE-1165 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the "Your Career’ booklet.
I'm interested in

O Electrical fields O Mechanical fields

Name... ...Age

AAreSS. ..ottt eeae

o A SO State............. Al -
MSs.227
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extensively by schools where wiring templates are
positioned underneath the board to guide students
in circuit construction.
MarcoLm HoucHToN
Director of Education
DeVry Technical Institute
Chicago,. I1L.

MORE ON ‘‘HAMS WITH OTHER HOBBIES"

I was glad to see that PopurLAar ELECTRONICS
has agreed to serve as-a clearinghouse for hams
with other hobbies. I'm now anxiously awaiting
the results—with optimism. However, there are
bound to be some problems in getting people to-
gether at any one given time, on a given band,
and with a specific hobby interest. Perhaps ex-
perimental pathfinder type groups would help to
overcome these problems. The experience of these
experimental groups could then be written up for
the guidance of others. 1 would like to set up
one such group, within the limits of my rig and
antenna system, and perhaps other hams who feel
as I do, will set one up also.

ArT Tavror, WOAHEYC
Lincoln, Nebr.

Go to it, Art; and we offer the same encourage-
ment to any other ham who would like to set up
a net. See page 92 for the first edition of the
“Ham Hobby Clearinghouse.”

COLOR ORGAN BREAKS SOUND BARRIER

I have just built the “Color Organ” (March,
1965) but I cannot get it to work without a lot
of volume. I am driving a pair of University

“Senior II” speakers with a 70-watt Allied tran
sistor amplifier. Can you recommend a bulb that
would light up at normal volume levels?
JorxN F. GiBson
Barstow, Calif.

I built a color organ. Could you please tell me
how 1 can turn down the volume and still have
the colored lights.

Sert Kror
Los Angeles, Calif.

John and Seri, just insert an L-pad between
the speakers und the amplifier to quiet down the
speakers to a comfortable listening level. Connect
the color organ directly to the amplifier. The
#47 bulbs have tested out quite well. Smaller
bulbs are susceptible to quicker burnout and do
not emit enough light to properly illuminate the
photocell. Another solution is to add a:separate
amplifier between the color organ and your reg-
war amplifier or preamp. The only justification

8 POPULAR ELECTRONICS
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¥ S [vs
o = pe o -
A2 % 7 COAXIAL VHF | TWINLEAD* COAXIAL TWINLEAD*
Py o VHF UHF/VHF UHF/VHF AND
. E o UHF ONLY =
Channels recgjved - < 2-13 2.13 2-83 2-83 (14-83
[ 4 & for UHF only} .
Color reception when properly installed Excellent Excedlent Excellent Excellent
Cable loss: } 4 db 1.8 db/100 ft. 9 db 5.6 db/100 ft.
@ channel 13 for YHF only s (foam filled) @ Channel 13 (foam filled) @ Channel 83 »
@ channel 83 for UHF/VHF g s 6.db {solid) s 13 db (solid)
Loss increase when wet Nil Negligible Nil Negligible
N Reception when run near orthrough small metal areas Excellent Excellent when Excellent Excellent whea
* » o . P properly installed properly installed
R Reception when run near or through considerable Excellent * Not Excellent Not
amounts of metal ) recommended recommended Q &
A 4 Ease of installation 'L More difficult Easy More difficult | Easy
~ Extra parts required - 3 Connectors, None Connectors, None -0 -~
o . matching < matching &
~ _ cpn transformers transformers
Performance in strong-signal areas 4 Excellent Excellent—fair** | Excellent Excellent—fair**
5 A Performance in weak-signal areas . A Excellent Excellent Excellent Excellent
Cable pickup of interference ignition, appliances, etc.) | None*** None—slighf** None* ** None—slight** I
¢ .
L]
I'A high quality, low-loss foom encapsulated cable Iype * *Depends vpon local condili “*“Poorly designed accessories will pickup interference.

- b

Once you know the facts—there is one best choice for y.c;:Jr home system—Blonder-Tongue. Whether you?

<, prefer 300 ohm or a 75 ohm coax system, Blonder-Tongue has the products you'll need. There is only one -«
* ~way you can protect your home TV system against obsolescence when new UHF stations come on the air—

<hat's with a Blonder-Tongue all-channel UHF/VHF system.
Blonder-Tongue products designed for all-channel home systems include: All-channel signal amplifiefs
o (V/U-All2 indoor and U/Vamp-2 mast mounted); all-channel couplers (A-102-U/V two-set and A-104-
UV four-set). Rounding out the all-channel concept are” UHF/VHF matching transformers (Cablematch
T U/V set mounted; MT-283 mast-mounted) and the TF-331-U/V flush-mounted feed-thru.

~ Take your*pick. Blonder-Tongue makes them all—and all -are *'Color Approved'’. Buy the line with 15.
. Years of quality leadershlp Write for free booklet * ng to Plan a Color-Approved Home TV System",

§ 9 Alling Stréet, Newark, New Jersey 07102 .y
home TV accessories » closed circuit TV » .
b community TV e UHF converters » master ™V &
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WITH -‘V‘-E PRECISION
MADE, POPULAR PRICED CB
UNITS!

Cr,
PHONE TODAY FOR ¥ stals for 1 Channel
COMPLETE INFORMATION

1 ]
1 ]
]
i MULTI-ELMAC COMPANY 1
: 21470 COOLIDGE HIGHWAY OAK PARK 37, MICH, :
' Citi-Fone 55 [0 Citi-Fone 99 O i
1 1
1 1
1 1
1 1
' :
: .................................. . Zone ........ }
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LETTERS (Continued from page 8)

for the low gain is the low price . . . normally
a color organ sells for about five times more
money.

{

“SIDEARMS” FOR CAMPER'S SPECIAL WANTED

Congratulations on the “Camper’s Special™
(August, 1963). I have been looking for a rig
like this for some time. There's only one prob-
lem—I] need an - me\penswe battery operated re-
ceiver to match. b

.- ° Bos MoczyprLowski, WB2PWA

Lindeny N. J. .

1 have completed two Camper’s Specials afd
would like to modulate them with a suitable
transistor modulator.

E. J. AnToINE, VESEA
. Davidson, Sask., Canada

The Camper’erpecial calls for three B&W
Miniductors and two 2N3053 transistors. I have
not been able to get these parts.

- DayTon Jones, WN3IDVH
Philadelphia, Pa.

o *

The drawing of the antenna shows the lead-in
connected to TSI. Shouldnt it be connected to
TS2?

_WavnNE J. SHore, K4ANL
Charlotte, N. C.

Looks like a busy dn-y for the- Camper’s Special,
but here goes. Wayne, don’t shoot. We give up.

The antenna is supposed to be connected to TS2.
The text is correct. D.J., if your local electroriics
parts distributors can’t help you on <these parts,
try a mail-order house. Lafayette’s 1966 catalog
lists the transistors for 99 cents each and the coils
for 62 and 68 cents each. E.J., you might con-
sider the 6-waltt transistor amplifier on page 73.0f
this issue. Bob, we saved you for lust because
we are still working on a Camper’s Special trans-
ceiver.

POPULAR ELECTRONICS IS FOR HOBBYISTS

s

In one reader’s opinion, you have successfully
filled the gap between a technical trade publica-
tion and a layman’s type of journal. The de-
scriptions of how your circuits work have saved
me more than once when it came time to trouble-
shoot a project.

The following information may be useful ‘to
you in statistical compilations. I am 26 years
old, have a degree in Economics and hold a posi-
tion as a Systems Analyst (Data Processing Busi-
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The famous RCA 5 mch scope

NOW WITH MORE FEATURES
TO SIMPLIFY YOUR JOB

Here's the latest model of the famous
RCA 5-inch scope: the NEW WO0-91B

e Provision for connecting signals directly to the
vertical deflection plates of the CRT. Permits ob-
servation of high frequency RF waveforms, such
as trapezoidal and wave-envelope modulation
patterns.

o Two-stage sync separator simplifies checking
of TV horizontal and vertical sweep synchroniza-
tion ... provides exceptionally solid lock-in action
on composite TV signals.

e Choice of wide-band or high-sensitivity, narrow-
band display.

e Complete with RCA WG-300B Direct/Low Cap.
Probe and Cable.

‘e Optional at slight extra cost: RCA WG-354A slip-

on capacitance-type voltage-divider probe that ex-
tends the range of the scope to permit observation
of signal pulse amplitudes up to 5000 volts. RCA
WG-302A slip-on RF/IF/VF signal tracing probe
for RF apglications from 100 Kc to 250 Mc.

0O WO0-91B Scope: $249.50°
0O WG-354A Probe: $ 7.50*
0O WG-302A Probe: $ 8.20*

Ask to see it at your Authorized RCA Test Equipment Distributor,

Optional distributor resale price, All prices subject to
change without notice. Prices may be slightly higher in
Alaska, Hawaii and the West.

RCA Electronic Components and Devices, Harrison, N.J.

The Most Trusted Name in Electronics

®
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LETTERS

(Continued from page 10)

ness Systems). I have been reading your magazine
since 1958, and I have built about 135 kits (hi-fi
test equipment, tach, and sonar). My wife also
builds kits—an FM tuner among others. My
other hobbies are photography, guns, and model
railroading.

Dave McBURNEY

Yorba Linda, Calif.

Our computer tells us that you were about 18
years of age when you started to read PE, and
that it’s good to have such loyal readers. Thank
you for the statistics, Dave, but don’t be sur-
prised to hear that many others dwell in the same
“statistical” house.

TEMPUS FUGIT, BUT—

In the “Current Stations Reports,” (August,
1965), you said that Radio Luxembourg I on
233 kc. was heard in New England as early as
1820 with rock-and-roll music. Is this true? I
always thought that wireless radio transmissions
weren’t possible until 1916 and the first radio
wasn’t on the air until 1921,

RoBerT WivaGo
Elizabeth, Pa.

Even Dr. Mahlon Loomis, the real inventor of
wireless, didn’t create a spark until 1894 (October
issue, 1965). We raised our eyebrows about

% _,v.- rap oy

¥k "uﬁa@sﬁw

| SEIPS ST
you can depend on, even in the arctic.

Completely solid state, the Amphenol “Six
Hundred” has replaced the relay with high

l speed electronic switching to make it far more
i rugged than comparable equipment. Its dual
conversion superhetrodyne receiver, with 4
stages of amplification provides outstanding

selectivity.

B T BT T el

233 kc.,, Robert, not 1820. Our Short-Wave
Editor did say the beacon that normally operates
on this frequency was not on the air. So far as
“1820” is concerned, it stands for 6:20 P.M .,
Eastern Standard time, as all SWL’s know. We
guess you're not a short-wave listener yet.

QSL BUREAU, LONDON

We have read with interest the letter from S. J.
Stanstield, WASGDR, entitled “QSL’s From Iron
Curtain Not Propaganda” (August, 1963) re-
ferring to QSL Bureau services maintained by the
International Short Wave League. We would like
to point out that our headquarters address is 12
Gladwell Rd., London, N.8—not 86 Barrenger
Rd., as stated in Mr. Stanstield’s letter. The use
of the QSL Bureau is free to members, and the
Bureau handles both amateur and broadcast QSL’s
and reports, Membership details are available
upon request,

PeTer BysH, Hon. Secty./Treas.
International Short Wave League
London, England

“WATCH OUT” FOR THE LIGHT WATCHMAN

In your article on the “Li’l Dusker—the Light
Watchman” (September, 1965) you have a Slgma
5HC2 photocell, Allied stock number 9 E 307, in
the Parts List. We have not been supplying thls
photocell since last November because it was
dropped by the manufacturer. However, we can

(Continued on page 20)

Top sensitivity, even in the arctic...

! One microvolt sensitivity, even at —10° F.
{ 0.4 microvolt sensitivity + 10° F. through
. signal pulling capability that

powerful 34 watt output, current drain that
is actually less than a flashlight, and 10 crystal
controlled channels.

The 600 is a 12 VDC compact, mobile unit
at $169.95; its companion model, the 625, in
the same compact cabinet, includes a univer-
sal 120 VAC—12 VDC power supply at only
$20 additional. For more informaton includ-
ing complete specifications, contact your local
Amphenol communications distributor or

write direct. DISTRIBUTOR DIVISION
Amphenol Corporation

Other significant advantages include a 2375 S. 25th Ave., Broadview, [Il. 60155

CIRCLE NO. 4 ON READER SERVICE PAGE
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=2 Why use three (VHF, UHF, FM)
when one JFD LPV will do—perfectiy?

JF COLOR LPV
. Log Periodic |
for brilliant 82-channel TV performance—
| COIOR o black & white, plus §M/ Sterea

model LPY-VU18
Far-Fringe

$69.95
.
mode) LPV-YU15
Fringe ==
$59.95
madel LPV-YUS ' . model LPV-VU12
Suburban-Fringe w " Near-Fringe
" i $49.95

# - 57 il . -& model LPV-VU6

‘LICENSED IINDER ONE OR MERE OF US PATEN aﬁs'ﬂ%‘x 385,879, 30 108.280; 2160376, Metro-Suburban

RE. 2S7IOUANU ADDITIONAL fAY(NVS PENDING N .l"A é \M" g‘l SFDELECTRONT S 27.50
COkPORAY!ON UNDER_EXCLLSIVE LICENSE fRO THE UNIVERSETY OF ILLINOIS FOUNDATION. s 7.

Now you can enjoy the best reception ever on any VHF, UHF or FM/Stereo
station—from one antenna, using one down-lead—with the patented new JFD
COLOR LPV Log Periodic.

Why cripple your reception with inefficient anienna ‘“hodge-podges?’’ Choose
a powerful space-age JFD LPV .. see and hear the spectacular difference!

DON'T BE MISLED BY IMITATIONS—NO OTHER ANTENNA WORKS LIKE THE JFD LPV BECAUSE. ..

m Only the LPV is designed according to the original log periodic patented design of the University of lllinois
Antenna Research Laboratories.

mOnly the LPV combines frequency-independent design with capacitorcoupled electronic dipoles for...

m Higher, more uniform gain and narrower directivity on channels 2 to 83—and FM.

SEE YOUR JFD LPV DEALER TODAY!
JFD ELECTRONICS CORPORATION ¢ 1462 62nd Street  Brooklyn, N. Y. 11218

world's largest manufacturer of TV & FM antennas
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/\ Perfection results from _4\>

) CHOICE...NOT CHANGCE
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MUSICAL
BEST-BUY

MODEL
M7/N2ID

Top-rated cartridge fealuring the
highly compliant N21D tubular
slylus. Because of unusually clean
mid-range (where most music
really ““happens”) it is especially
recommended if your present sys-
tem sounds “muddy.” For 2-gram
optimum tracking (not to be used
over 2'/2 grams). Only $17.95 (Also,
if you own an M3D or M7D, you
can upgrade it for higher com-
pliance, (if tracking force does not
exceed 2'/2 grams, with the N21D
stylus for only $12.50.)

‘\

(

ALL THE MOST
WANTED FEATURES

F o™y
$ |

Mg

M55E

15° TRACKING,
| ELLIPTICAL STYLUS

Shuag

Professional’ performance at a
modest price. Compares favorably
to the incomparable Shure V-15.
except that it is produced under
standard Shure quality contral and
manufacturing techniques. Re-
markable freedom from IM, Har-
monic and tracing distortion. Will
definitely and audibly improve the
sound of monaural as well as
sterco records. A special value at
$35.50. Upgrade M44 cartridge (if
you can track at 1'/2 grams or less)
with N55E stylus, $20.00

/

THE “FLOATING”
CARTRIDGE -

GARD-A-MATIC®
WITH. ELLIPTICAL STYLUS

Bounce-proof, scratch-proof per-
formance for Garrard Lab 80 and
Model A70 Series automatic turn-
tables. Especially useful for appli-
cations where floor vibration is a
problem. Spring-mounted in tone
arm shell. Unigue safety feature
retracts stylus and cartridge when
force exceeds 1'/2 grams . . . pre-
vents scratching record and dam-
aging stylus. $38.00

7 S

T (3

13

THE ULTIMATE!

V-15

WITH
BI-RADIAL ELLIPTICAL

STYLUS

For the purist who wants the very
best, regardless of price. Reduces
tracing (pinch effect), IM and Har-
monic distortion to unprecedented
lows. 15° tracking. Scratch-proof,
too. Produced under famed Shure
Master Quality Control Program

. literally hand-made and in-
dividually tested. In a class by it-
self for mono as well as stereo
discs. For manual or automatic
turntables tracking at ¥%: to 12
grams. $62.50

J

;@Sfm@% et

High Fidelity Phono Cartricdges .

World Standard Wherever Sound Quality is Paramount

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois
CIRCLE NO. 40 ON READER SERVICE PAGE
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PRODUCT SERVICE PAGE

You can get
additional information promptly
concerning
products advertised or mentioned
editorially
in this issue

1

Circle the number on the coupon below which corresponds
to the key number at the bottom of the adver-
tisement or is incorporated in the editorial mention that interests you.

/ 2

Mail the coupon to the address indicated below.

3

Please use this address only for Product Service requests.

-------------------------------------------------------------- e00000000 0

POPULAR ELECTRONICS
P. O. BOX 8391 :
PHILADELPHIA, PA. 19101

Please send me additional information about the products whose code numbers | have circled

1 2 3 4 5 6 7 8 9101112131415161718 1920 21 22232425§
26 27 28 29 30 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 505
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 697071 72737475 -
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100;

NAME (Print clearly)
ADDRESS
Ty STATE ZIP CODE

VOID AFTER DECEMBER 31, 1965 11
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“Get more
education
or W
get out of
electronics

..thats my advice”

e
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Ask any man who really knows the electronics industry.
Opportunities are few for men without advanced technical
education. If you stay on that level, you'll never make much
money. And you'll be among the first to go in a layoff.

But, if you supplement your experience with more education
in electronics, you can become a specialist. You'll enjoy good
income and excellent security. You won't have to worry about
automation or advances in technology putting you out of a job.

How can you get the additional education you must have to
protect your future—and the future of those who depend on
you? Going back to school isn't easy for a man with a job
and family obligations.

CREI Home Study Programs offer you a practical way to get
more education without going back to school. You study at
home, at your own pace, on your own schedule. And you study
with the assurance that whatyou learn can be applied on the job
immediately to make you worth more money to your employer.

You're eligible for a CREI Program if you work in electronics
and have a high school education. Our FREE book gives
complete information. For your copy, airmail postpaid card
or write: CREI, Dept. 1211C 3224 Sixteenth Street, N.W.,
Washington, D.C. 20010

Founded 1927

CRET

Accredited Member
of The National Home Study Coundii

19
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The do-it-yourselfer’s

newest catalog

Here’s your new catalog of quality electronic
kits and assembled equipment . . . your shop-
ping guide for TV set kits, transistor radios,
voltmeters, scopes, tube testers, ham gear, PA
systems, and a host of other carefully engineered
products. Every item in the Conar catalog is
backed by a no-loopholes, money-back guar-
antee. It's not the biggest catalog, but once
you shop its pages you'll agree it's among the
best. For years of pleasurable performance, for
fun and pride in assembly, mail the coupon.
Discover why Conar, a division of National Radio
Institute, is just about the fastest growing

name in the kit
rd sement CONAR
I I VIAIL NOW ! Il D B

CONAR 153
3939 Wi in Avenue, Washington, D.C. 200_6

l Please send me your new catalog.

. Name.
I Addr

l City. State. Z-code.

CIRCLE NO. 11 ON READER SERVICE PAGE
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supply a somewhat superior photocell to work in
this circuit: Special Clairex SMS, for $2.00. The
Clairex unit would have to be obtained on special
order, but if there is a substantial demand for it
we will stock it.

(Continued from page 12)

J. W. Rusin
Allied Radio Corp.
Chicago, Ill.

While we are on the subject, here’s some data
on relay K1 in the “Li’l Dusker.” It's made by
Philips-Advance, part number 15-24-1C. The coil
is rated at 24 volts, 1100 ohms. Contacts are 1
amp. Price, $1.50.

DARLINGTON PAIR NOT LOVEBIRDS

Not long ago I ran across a reference to a
“Darlington pair” in connection with an article

on transistors, but there was no explanation. Can
vou tell me what they are?

E.A. HEaTH

Palo Alto, Calif.

Sure thing, E.A. Sce the How It Works section
of “Super Sens,” on page 57 of this issue.

REAL POWER WANTED, NOT STEAM POWER

I enjoyed the *‘Steam-Powered Ham Rig”
(July, 1965). Now, how about using real power,
but still in the milliwatts?

Mixe Marrtz
Sidney, Ohio

The Stanley Stewmer must have been before
your time, Mike, or you would have more regard
for the power of steam. If you wish, you can try
a 3-volt battery hookup instead of the steam
engine.

DOES IT PAY TO BUY (B EQUIPMENT?

I would like to know if it is wise to buy a CB
set at this time, in view of all the new rules
and regulations to knock out the CB’er.

CHARLES GROTTICELLL, JR.
Brooklyn, N. Y.

Charles, « greal number of CB’ers share our
view that the FCC regulations are designed to
provide maximum practical use of the airways.
We don’t think the FCC wants to knock out the
CB'’er. Whether or not it pays for you to buy a
CB set depends upon what vyou intend to do
with it.

POPULAR ELECTRONICS

[



American Basic Science Club’s Master Lab...a

HOME SGIENCE LAB AND COURSE

You Get ALL the Following Equipment in 9 Monthly Kits

ATOMIC ENERGY LAB
ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. See
the vapor trails of aloha and beta particles, and of cosmic rays.
SPINTRARISCOPE. Shows exploding otoms.
ELECTROSCOPE — metal housed with Scale
and Magnllying Viewer. Measures bock-
ground rodiation and tens sample sources,
frequency. Praduces waves, nodal fines, efc. SAFE RADIOACTIVE MATEBIALS. Alpha Source
nvaluable In understanding wave theory. in handy container and Uranium Ore.

SIGNAL TRACER, SOLDERING INON ond ’,"f‘_q Full Imtructions and sxplanations open s
CONTINUITY TESTER, Valuobls trouble- d - the foscinating field of nucleor physics.
Traabls  shodting tools. Use explolned in accompanying ; ; i i

Phasting manval ‘Simplified Radio.TV Servicing (A"‘"hb;;'é’ é}p;‘gsu ;:"(';'PsEé"s Pastpaid]

& CODE PRACTICE OSCILLATOR with manval At o 1 —
“Steps 10 o Hom License.” Al you nead 10 pats jpp Aalvmlspectia o giowigg)gases. Seelon)

Dl el o idantify the Frounhofer Unes.. A quality

An exciting learn-by-doing co and Tobs Yo inatrument feoturing an sasy-te-read bullte
iting lear ing caur:a and Tob. You .

get more than 25 doliort worth of electronic ports inJucitong sipswertsl, & qdensiaa iy it

; far a t spectrum. Equipment includes
by GE, ACA, MALLORY, STACKPOLE, TRIM, CINCH,
X CENTRALAS, and other reliable manufacsrers, &/ Acshal)Bumsrjandia]2 Wolssn psctinl

Lomp. Full Insiructie or theory and use.
{Available as o Separate Unit for $17.80 Postpaid) (Availobie as o 5;‘:,;“; G‘:.‘: 10:.3“;,95 .Pglp::idu)“

ELECTRICAL LAB RADIO LAB AND COURSE

ond

circult, Uses 115V AC houre current, Complefe with headset.
CARRON MICROPHONE ond 2-slage AUDIO AMPLIFIER
RADIO TRANSMITTER for code or voice.

RIPPLE TANK WAVE GENERATOR with voriobls

All the agipment for balc elaiical <xperiments with q S T7AVEIAND) Mot eR DAt ionlla Ibetecosneriiigs
Bridge

®,

Induciton Call, Resisters, Chomicels ond

Electrodes for Plating ond Electrolysis,

FOR SAFETY a step-down hrolation

Transtormer provides requlred current.
{Available os o Separate Unit for $8.95 Po:'pmd)

STROBE LIGHT

A Neon Leme that flashes ot intervals you can synthronize
with the speed of rotating at vibrating objects in ordet
1o “freaze” thair motion ta permit close study and
checking frequencies and RPM. Flashes are timed ,
by o high speed Oscillater. Operates on the Master =
Lab DC Power Supply. [When bought as o separote
unit uses @ 90 V Battery that b included In unlt pi

{Availoble os o Separate Unit for $7. 95 Poalpmd)

Ciond Chember

PHOTOELECTRIC RELAY DC POWER SUPPLY gy ULTRAVIOLET LAMP
Crystol Photocoll, Electrenic Amplitier, Reloy, large Condensing - A .
Lone in Cabiner Meunt. Features automatic “sn-or-off” or holding | I (Aslieailor o pisag Singimatinsy e o) ';‘:::i::h“:f;;

circuit operation, Sensitivity Control, Plug-

% Rectiti 7 3 u
in Oullet for controlled clrewit, Use for extitier, 20/20MFO Capaciter Filter Circit, and o offects with Invisible black light. Hos many uses

X Patantiometer Veltoge Selector. Diol Contro! for O to In the fields of Mineralogy, Crime Detection ond
4 :?.’m:\ ‘:::‘x':";:x:‘ 43”:::.', u:.:.:,:: e 85V. A solo Isoloted Power Supply thol eliminotes Q‘,. Science, Accessories include Invlsible: tak, Tracer
A tha need of eapeniive mulll-volt bartesies. ol Powder, Fuerescant Crayons,
(Avmlﬂhlc o a Sepurule Unit for $8.95 Postpaid) (Available ax o Separate Unit for $6.95 Postpaid) {(Available o5 a Separate Unit for $6.95 Postpaid|
ANALOG COMPUTER PHOTOMICROGRAPHY LAB SURVEYOR’S TRANSIT
lettranic Computer multiphies, divides, colculeter powers, “FrojectionTyps™ Camera tokes and prints picture: A praciitl-Teapiil,) §X).erectjioua ganteldispps-iwlih
egarithms, Set up the problem on the scales of two of subjects mounted on microscope slides. Ealorges Range Finder Reticle for measuring remsts dhstances
Sinear potentiometers ond find fhe answer by listening for . up 10 100 times. Takes the place of micrascope. andihelghtu Vernier reoding for both hovirgntol and|
the null point on the third potentiometer. Mess = camera ond printer, No other equipment needed. verticol scales. Leveling Head with Thumb  Screw
accurate, sducatiensl, and practicsl than similar Includes: Davaloping Trayr, Chemicals, Poper, Adjustment and Spirit Levei. Clamps under head
computers that sell for several times the price. Micenicops Slides ond Sofe Light, Uses itandord hold woodun legr of T"P“ {legs not Induded.]
Eosy 1o otsemble Completa with Headphene, - sizes of regulor roll film. cever 1! rangs-finding.
(Available a3 o Separote Unit for $4.95 Posipaid) (Avudohlo as a Seporcte Unit for $7.95 Postpaid) (Ava.lable os a Szparote Unit ior $5.95 Postpaid)
: “LIGHT AND OPTlCS LAB ‘M SLIDE PROIJECTOR / / TELESCOPE AND MOUNT]
xclting op " Hos ble projection blies e . 5
includess five E one for standard 35MM slides, ond the other, WK g g, fxteoty o ST _leagth, Erve

ground and polithed Leraes. Ramsdén Eyapiece,

Siurdy Equoterial Msunt makes it eoty to fol-

low the movement of heavenly bodies. Maunt

has firtlngs for wooden fegs that complete

the tripad llegs not incleded). /
{Available as a Separate Unit for $4,95 Postpaid)

WEATHER STATION

A REMOTE READING ANEMOMETER AND WIND.

with greoter magnification, for microscope
: ‘ slides, Comes with 140 wait GE Profscilon
e parts and instructions ta bulld a Microscops B Lamp. Large Twin Cendensing L for extra
tueida, Polariscape, B prightress, sturdy $ n with inner]
ather opticol devices. chimney ond baftle cool operatiol N
(Available as a Separate Unit $5.95 Poxrpald) (Available os o Separate Um' for $6.95 Postpaid)

PHOTOGRAPHY LAB LIGHT TRANSMITTER-RECEIVER

- horizontét vee The TRANSMITTER consists of @ Light Source, @ Moduleting

B | with twin condensing lenses and 3~ FfL pro Reflecter Diaphregm ond an Optical Profectlon
lens. Produces quality enlargements up 1o 8°'x Tom " System. The RECEIVER is 0 TwasSiage Audle-
Contact Print Frame takes negatives up 3% x4 : Amplifier, contralled by o Phota.
3 Mastle Devaloping Trays, Neen Sofallghi, Tray w electronic Cell that catches

Film Clips, the projected light beom PEGH
Printing and Enlarging Poper and Dﬂliloam Nnud. wﬂ and causes the original

on less than 1 cent per rmonth, Safely Power Cord [ |

@ makes oll connections sofe. 150 ft. of Lead-in Wi
Barometur with 4 ft. indicator col
? . meeqsures relative humidity. &

Rain Gauge
Cloud Chort, Weather Map and Forecasting Manual
— o complete set-up for amateur meteoralogy.

{Avdilable as a Separote Unit for $7.95 Postpoid}

book, Maks quolity enl e saund woves o be fepro.
oo s S SRR duted In the headphone, Talking on a Light Be

[(Avcilable os o Separate Unit for $9.95 Pastpaid) {Available a3 o Separate Unit for $14.95 Po:ipaid)

9 KIT MASTER LAB Intludes ALL the Equipment for ALL the Ab0ve...only$3755

SEND$ °°WITH PAY$ 9'5PLUS POSTAGE FOR EACH OF THE 9 KITS.. .ONE-A-MONTH
ONLY COUPON pNLY CANCEL ANY TIME YOU WISH — MONEY BACK IF NOT DELIGHTED

MULTI-USE DESIGN — A MASTER LAB FEATURE KIT-A-MONTH. ..THE EASY WAY TO A WONDERFUL LAB!
All the above equipment, as separate units, adds up to over $14000, * You take only as many kits as you wish—no obligation.

How can the 9 kit Moster Lab have it all for only $3755 ? * Yau may return any kit and receive full refund.
Multi-use design is the answer, For example: The Slide Projectar quickly ond easily Thesa |’No Risk" assurances because we know .
converts inta the Photo-Enlarger, Spectrascope, Cloud Chamber flluminator. Similarly,

the Transht Head doubles as a Telescope Maunt. Such multi-purpose design makes -«--..you'll be amazed and delighted. The first k" W'“
possible an all-science lab at an unheard-of low price. Multi-purgase design is used convince you that you want the Master Lab.

only where it is odvantageous, and not for such opplications as the permanently-

mounted weather instruments, where it would not be practical. Send $2 today — get your first kit on its way!
KIT-A-MONTH — OR ALL AT ONCE SEPARATE UNITS ALL GOOD BUYS

Get Master Lob on either plon {see cou. You can order any of she individual units

AN Orders on 10 Day Approval — Your Satistaction or Your Money Back

ACCLAIMED BY EDUCATORS FREE with first kif!—‘\ Name
MYSTERY ¥ Addres:
SHOCK BOX 1 City & Siate ( Zir COBE ):

Yours ta keep even
oy AMERICAN BASIC SCIENCE CLUB, INC.

if you refurn the kit
501 East Crockett St. San Anfonio. Texas 78202

for full refund
A MASTER LAB CHRISTMAS FOR A HAPPY NEW YEAR!

pon). Yau may start with the Kit-a-Manth  and be sure that it is a quolity item and 1
plan, ond at any time get the balonce of the best value. in its field. The Master Lab, | D Stert sending me the MASTER LAB in 9 monthly kits. 1
the 9 kit series in one shipment by sending however, Is the "buy of buys™ and every | | enclose $2.00 and will pay $3.95 plus cop postage on |
$3.95 for eoch of the unshipped kits. sclence-minded person should try it 1 receipt of each kit. | may cancel unshipped kits at any time. 't
You will en':;).hEXPERI.ENCE NEC':SS‘:‘RYJ; 'S 'EASIY! ”;5 :UN! Th I [ Send me complete MASTER LAB {all 9 kits) in one shipment I
i easy-1o-use equipment and the exciting Jearn-by-daing course, The :
9 instruction manvals ond the 6 auxiliary text books ore expenly written and clearly ! | enclose $37.55 Full Payment, Postage Paid. o :
illustrated. Over 490 pages. Over 280 illystration. A real science course for a solid [ D Send me only the. Unit.
science background. ' § enclose $——__, Full Payment, Postage Paid. :
1
1

Everyone interested in science should have
your enjoyable kits. You are doing a won-
derful job.

Allen T. Ayers, Physics Dept.

Jomestown High School, Jamestown, N, Y.




NEW
PRODUCTS

Additional information on products cov-
ered in this section is available from the
manufacturers. Each new product is
identified by a code number. To obtain
further details on any of them, simply
AU in and mail the coupon on page 15.

“KWIK-START” IGNITION SYSTEM

When points or ‘“condensers” fail, your car’s
engine will still run with a “Kwik-Start”
emergency ignition system. You won't have to
push your car or have it towed to the garage
—you can drive there. Produced by Kaik-
Start Enterprises, the system is easy to in-
stall—you just disconnect the primary wire
between distributor and coil and attach the
Kwik-Start unit. In addition, if the points or
“condensers” are okay, Kwik-Start will tell
you so and try to diagnose the trouble. It's
available in both 6- and 12-volt models.

Circle No. 75 on Reader Service Page 15

SUPERHET (B WALKIE-TALKIE

The Model HA-130 intro-
duced by Lafayette Radio
Electronics is a low-cost su-
perheterodyne walkie-talkie
for the Citizens Band.
Housed in a durable black-
and-silver simulated leather-
ette plastic case, its five-
transistor, two-diode circuit
employs a crystal-controlled
receiver and a 100-mw. trans-
mitter section, each using
plug-in, easy-to-change crys-
tals. Simple to operate, the
HA-130 has only a push-to-
talk switch and an on/off
volume control. The collapsi-
ble 34” antenna radiates pow-
er effectively for up to one
mile. Channel 10 transmit
and receive crystals, an earphone jack, and
a 9-volt battery are supplied with the unit.

Circle No. 76 on Reader Service Page 15

9

I
i
i
A

MAGNET VARIETY KIT

Ever consider using a magnet as a tool or
knife holder? As a dashboard retainer fitting
for your car? As a holder for pipe or flash-
light brackets? If you'd like to put magnets
to practical use around your home, office, or
recreation area, you’'ll be interested in the
low-cost variety kit available from Edmund
Scientific Company. It contains 16 magnets,
in nine different shapes, and of several com-

22

positions—including a rubber strip and flexi-
ble material containing thousands of tiny
individual magnets.

Circle No. 77 on Reader Service Page 15

POCKET WIRING TOOL

Cutting jumper wires and component leads to
measured length, stripping insulation, and
tailoring lead bends are the main functions
of the new Jumes “Snip-N-Strip” tool. Con-
structed of
tough, light-
weight, glass-
filled Nylon
plastic, it con-
tains a retract-

4 able surgical-
R > &Y steel knife
blade and

comes with a
convenient, removable pocket clip. A trigger-
actuated set of quadrilateral shear blades
cleanly cut conductors without distorting
stranded types, and a sliding scale on the
side of the tool provides an accurate, quickly
adjustable length gauge.

Circle No. 78 on Reader Service Page 15

UNI-SUSPENSION TURNTABLE

New from Thorens is the TD-150 AB two-
speed (33% and 45 rpm) turntable. The tone
arm board and turntable platter are on a sin-
gle adjustable
spring-loaded
suspension.
Balanced in
horizontal and
vertical planes,
the tone arm
incorporates a
low-mass plug-
in cartridge
shell with an exclusive patented system for
adjusting vertical tracking angle. The motor
is a 375-rpm double-synchronous type. Rum-
ble, wow, and flutter are said to be below
NAB stereo standards.

Circle No. 79 on Reader Service Page 15

“PLATTER PUSSES”

“Platter Pusses,” made by Robins Industries
Corp., are felt-flocked leatherette discs which
are designed to keep fingerprints off your hi-fi
records. You just fold one in your hand and
pick up a record without touching it with
your fingers. The inexpensive "“Platter Pusses”
are packaged in lots of 12.

Circle No. 80 on Reader Service Page I5

TEST LEAD HOLDER

A test lead rack designed to store patch cords
and cable assemblies has been announced by
Pomona Electronics Co., Inc. The rack sim-
plifies the job of locating a particular test
lead by making it readily accessible. Fabri-
cated from cold rolled steel, with baked enam-

POPULAR ELECTRONICS
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~ What most people
~don’t know about hi-fi kits
.could fill a book.

hi And it’s free!)
This one. (And It’s Tree!
J _ . * FREE! $1.50 VALUE! 32 PAGES! The New Kit Builder's
Manual is a completely new version of the authoritative
; Tlle New Fisher guide to high-fidelity kit construction. It is new in format,
; ' twice as long in content, and contains detailed specifications
] . . of all Fisher StrataKits. Here is an introduction to kit building*
: Klt BuIlders presented in a manner so nontechnical and lucid, even your
_ al * wife will understand it. Included are comprehensive, illustrated
T articles on every phase of assembly, wiring and soldering.
s The New Kit Builder's Manual is the handiest tool a do-it-
yourself audiophile can have: the first thing you need before
investing in stereo amplifier, tuner or loudspeaker Kits.

Mail this coupon today for your free copy of
The New Kit Builder's Manual!

e e e e e e S b -
| Fisher Radio Corporation to11 |
|- 1-40 45th Road, Long Island City, N.Y. 11101
I| Please send me The New Kit Builder's Manual |
| without charge or obligation. . so
' | Name I
) I .. l
| Address |
. | City o State |
S o ————————————-T-———C ]
"- OVERSEAS RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNAIONAL, INC,, LONG ISLAND CITY, N. Y. lllo“‘
. . The Fi
L .__The Fisher
Nebember, 1965 CIRCLE NO. 17 ON READER SERVICE PAGE o5
- LY
« v . s
4 K 5 * s R -
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PRODUCTS (Continued from page 22)

el finish, the unit accepts cables up to 0.210
inch in diameter. Mounting holes are provided
for easy installation on any vertical surface.

Circle No. 81 on Reader Service Page |5

SOLID-STATE (B TRANSCEIVER

Could your car use a 23-channel transceiver
that takes less current than an ordinary
dashboard clock and will function even when
the car battery is so low that it won’t turn
over the engine? According to Pearce-Simp-
son, Inc., its solid-state “DIRECTOR" will do

both of those things. The “DIRECTOR" re-
quires no warm-up period, and features a
dual-conversion superhet receiver and a spe-
cial high-gain audio power amplifier. It comes
complete with crystals and a universal, all-
angle-mounting bracket on a slide rail.

Circle No. 82 on Reader Service Page I5

COMPACT SPEAKER SYSTEM

Only 6%” high x 13'lis” wide x 4” deep, the
Jensen X-11A two-way speaker system is in-
tended for use as an extension speaker. High
frequency re-
sponse is 14,000
cycles, and full
room volume is
possible with
low-power am-
plifiers. Fea-
tures include a
volume control
and built-in
hangers for easy wall mounting. Having an
impedance of 8 ohms, the X-11A can be used
with amplifiers having 4, 8, or 16 ohms output,

Circle No. 83 on Reader Service Page 15

INTERCHANGEABLE TV ANTENNA

The “Starfire” is claimed to be the only an-
tenna on the market that can be used with
either 75- or 300-chm transmission line—
without matching transformers. Announced
by Kay-Townes Antenna Company. it's a
high-gain, 11-element, gold-anodized unit for
local and fringe reception, and especially de-
signed for color reception.

Circle No. 84 on Reader Service Page 15

CALIBRATION STANDARD CARTRIDGES

Built right into the stylus of each Stanton
581 calibration standard cartridge is a com-

24

pletely integrated dust-removing device. The
581—otherwise known as the “LONGHAIR"
cartridge—has a free-riding long-haired brush
extending from the front of the plastic stylus
V-guard. It engages the grooves in advance
of the stylus and prevents any collection of
lint or dust on the stylus tip—without affect-
ing delicate tracking forces. The 581 is avail-
able in three models.

Circle No. 85 on Reader Service Page 15

(B BEAM ANTENNA

Constructed of high-tensile strength alumi-
num, the A-411-S 4-element “Scotch-Master”
beam is a sturdy, bi-directional base station
antenna announced by Mosley Electronics,
Inc. It boasts a VSWR of 1.5/1 or better and
is gamma-matched. Gain is 87 db over %-
wave dipole or 11.2 db compared to an iso-
tropic antenna. And if you stack two A-411-S
antennas together, you get an additional 3 db
gain. A stacking kit is available,

Circle No. 86 on Reader Service Page 15

TRANSISTORIZED INTERCOM

Up to ten master stations can be connected
to the Lafayette Model USI-10 transistorized
intercom, and up
——— to five private
—_— conversations
can take place si-
multaneously. A
special indicator
circuit provides
a silent visual
signal of a call
by a particular
station; if a
“call” is received while the unit is in commu-
nication, the indicator lamp remains lit until
the “call” is answered. Communication is
possible up to 1000 feet.

Circle No. 87 on Reader Service Page 15

WORLD TIME WRISTWATCH

Hams everywhere can tell the time anywhere
on the five continents just by glancing at
Seiko's new 17-jewel,
self-winding world time
wristwatch. There is
just one large, easy-to-
read dial which gives
the local time in every
global time zone. There
are no adjustments to
be made, and there is no
need for mental arith-
metic or reference to
any charts. A synchro-
nized permanent color
code indicates whether
the time in any overseas
zone is day (blue) or
night (black), and an au-
tomatic calendar shows
the date large and clear. The wristwatch
never needs winding if it is worn daily.

Circle No. 88 on Reader Service Page 15
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THE TURNER TRANSISTORIZED

WITH VARIABLE OUTPUT LEVEL

l.'.'lwa‘o‘l,‘f,

VOLUME CONTROL

Now, from Turner comes the very finest base station microphone ever de-
signed. The ¥ features a two transistor pre-amp with volume control to
give you up to 50 times the output level you now have. Yes, just dial your
desired signal for maximum modulation all the time — every time. You can
work close or far away from this microphone, or change the output for a
big or little voice.

Eventually, all sets lose some of their initial power. Turner's 44 puts
the zip back into your set and keeps it up to full strength at all times!

The #3 has tailored frequency response of 300-3500 c.p.s. This means
the best and clearest voice transmissions with knocked down local noise
interference.

Exclusive touch-to-talk or lock on-off switching — the 483 works with all
tube or transistor sets regardless of switching requirements or type.

Ask your dealer about the new 43. LIST PRICE $49.50

THE MICROPHONE COMPANY
901 17th Street N.E.
Cedar Rapids, lowa

Available in Canada
Export: Ad Auriema, Inc., 85 Brood Street, New York 4, N.Y.

CIRCLE NO. 43 ON READER SERVICE PAGE
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‘““New set of wheels?
I hit the jackpot!”’

‘“Ever since | can remember I've been hung
up on anything that rolls. From: skates
to scooters to my own home-made
custom job. And I’ve always wanted

. more wheels.

“So | joined the Army. Jackpot! I
found more wheels, more different
kinds of wheels than I ever thought
existed, Wheels. Treads. Science-
fiction rigs rumning on rubber
pillows. Even a mechanical mule.
“And 1 get a chance to work on

all of them. That's part of being
an Army mechanic.

“Next month I’m off to see the
world. And some of the wildest
jobs that ever rolled.””

An Army enlistment has been
the turning point for many
men. And it can be for you.
It can give you the chance
to learn any one of over 300

skills, skills you can build
your life on. You can travel
to countries and places you
might never see otherwise.
And you'll be proud of what

you’re doing.

Look into what the Army
has to offer. You’ll find .
there’s more for you in
today’s action

Army

T



DRILL HOLES IN VIVM
FOR EASY CALIBRATION

To calibrate the EICO 221 or similar type
VTVM, you must first remove the unit from
its carrying case, since the calibration con-
trols are mounted inside the case. However,
if you drill holes
through the top of
the case in line with
the controls, you
will be able to leave
the unit in place
when you calibrate,
The holes should be
large enough to
pass a small screw-
driver after grom-
mets are inserted
for a finished ap-
pearance. Calibra-
tion for d.c. can be
readily accom-
plished by using a

mercury battery as =

a reference; each cell puts out 1.35 valts, even

after it has aged greatly. For a.c. adjust-

ments, use an accurate a.c. meter for com-

parison. The line voltage, while nominally 117

volts, does vary from time to time.
—Woalter Robson, Jr.

RELAY GATHERING DUST?
BOTTLE IT UP FOR PROTECTION

Relays that must be used in dusty locations
are subject to failures resulting from dirty
contacts. To prevent such failures, enclose
your relay in an airtight housing. Suitable
housings can
be made from a
variety of con-
tainers such as
screw cap jars,
coffee cans
with plastic
snap-on covers,
or for the real-
ly small relay,
small vials. The
lid, or cap, of
the container
with relay at-
tached is
mounted on the
chassis, and the wiring for the relay is run
through a hole in the cap which is then sealed.
Finally, the container is screwed or snapped

November, 1965

Here’s how to find
out what the Army
can do foryou

The quickest way is to go see your local
Army Recruiter. He’ll answer any questions
you have about your opportunities in the
Army. If he doesn’t have an answer right
there, he’ll get it for you.

And it’il be a straight answer. After all, it’s
his job to be sure the Army’s the right place
for you. He knows where the opportunities
are...and can tell you where you'll fit in.
You can easily find yourlocal Army Recruit-
er listed in your telephone book. Call him
today. And, in the meantime, fill out this
coupon and you'll receive a copy of the help-
ful and informative 40-page booklet, The
Secret of Getting Ahead. No obligation on
your part, of course.

il Armv PET1

OPPORTUNITIES
B Box 1040
l Westkbury, N. Y. 11591

I Please rush me your 40-page booklet,

i
1
1
1
1
“The Secret of Getting Ahead.” I
i
1
1
1
! |

NAME AGE____
I ADDRESS
l CITY, STATE ZIPCODE______

I eHONE EQUCATION

Tl o e e e o S S — — - — -
CIRCLE NO. 44 ON READER SERVICE PAGE




More heat
where it counts
for greater |
soldering efficiency —"

It's impossible to get the performance you
expect from a soldering gun unless it con-
verts its rated watts into heat at the tip.

Weller guns deliver the most heat per
rated watt. They melt solder faster, and
assure more reliable soldered connections
than any other soldering guns.

For the most efficient heat, fastest heat,
and exclusive trigger-controlled dual heat—
insist on Weller.

Weller Dual Heat Guns and Kits come in
wattage ranges from 100 to 325, priced from
$6.95 to $12.95 list.

WELLER ELECTRIC CORP., EASTON, PA.

WORLD LEADER IN SOLDERING TECHNOLOGY
CIRCLE NO. 47 ON READER SERVICE PAGE
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TIPS

(Continued from page 27)

onto the cap to effectively seal the relay
against dust. —Wm. B. Rasmussen

TRANSISTOR ADAPTER SPEEDS TESTS
AND ELIMINATES SCLDERING

To avoid soldering and unsoldering in an
experimental circuit or when you are trying
to find a transistar that will work in your
circuit, you can build this inexpensive adapt-
er. It will enable you to quickly plug in your
transistors. Simply take a % ”-thick block of

wood measuring approximately 3%” x 3” and
attach it to a metal plate of the same size.
Mount a transistor socket on the plate and
connect the socket terminals to three Fahne-
stock clips on the block as shown. Material
and dimensions are not critical.

—James O. Fishbeck

GELATIN MOLDS AND RUBBER BALLS
SHOCK-MOUNT HI-Fl. EQUIPMENT

Make use of several homemade air suspen-
sion mounts to isolate your record player or
other hi-fi equipment from annoying vibra-
tions — particularly
those which travel
along the floor and
hi-fi furniture. Each
mount consists of a
small gelatin mold,
a woodscrew, a
washer, and an air-
filled rubber ball AHOLE

to fit into the wide
end of the mold.
Drill a hole in the
bottom of the mold
just large enough
to accommodate the
screw. Place the
washér between the
screw head and
mold, and screw the
mold into place on a side of the base. Then
cement the rubber ball in place inside the
mold. If the sides of the base are too thin to
hold the screws, you can build up the cabinet
with a block of.woed. . .. —Harry Goldmun

POPULAR ELECTRONICS
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Zip through Scott’s new solid state FM stereo tuner
kit in one afternoon

Four to six hours! That’s all you need to zip
through Scott’s new LT-112 FM stereo tuner kit.
Start after lunch—enjoy superb stereo at dinner.

Scott solid state circuitry is the key to the
LT-112’s superior performance. Costly silicon
transistors give performance unapproached by
any other kit on the market. The LT-112 is kit-
brother to Scott’s best-selling 312 solid state
stereo tuner, of which Audio said, “. . . one of
the finest tuners anywhere.”

Your LT-112 arrives with all critical circuitry
pre-wired, pre-tested, pre-aligned, and mounted
on heavy-duty printed circuit boards. Scott’s ex-

clusive life-size, full-color construction book
details every step . . . makes perfect wiring al-
most automatic.

You'd never believe a kit so easy to build
could be so packed with features. Built into the
LT-112 is a new Scott invention . . . the Tri-
modulation meter, used for a Signal Strength
Indicator, Zero Center Indicator, and Align-
ment Meter.

See your Scott dealer today, and pick up an
LT-112 tuner kit . . . $179.95 plus one enjoy-
able afterroon will net you a lifetime of listen-
ing pleasure.

For complete information on Scott’s kits & components write: Dept. 520-11, H. 4. Scott, Inc., 111 Powdermill Road, Maynard, Mass.
Export: Scott International, Maynard, Mass. Cable HIFI. Prices slightly higher west of Rockies.
Prices and specifications subject to change without notice.
CIRCLE NO, 39 ON READER SERVICE PAGE
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Ray-tel, all-transistor C-B radio line,
broadest of any in scope, priced to re-
flect full value at all equipment levels.

This fine line ranges from the sophisti-

- cated, full-feature 1ll-channel TWR-5
intended for personal and business com-

munication systems, to the diminutive

» 5-channel TWR-T, price and performance
peer of all the solid-state mobile radios.

We will be pleased indeed to send you complete details.
»

Please send details on Ray-tel TWR-5 and TWR-7.

.

~a

Hame

Number Street

o Ty State
! RAY-TEL

213 E. Grand Ave., So. San Francisco, Calif. 94080
+ CIRCLE NO. 52 ON READER SERVICE PAGE
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ELECTRONICS

LIBRARY

RECEIVING TUBE SPECIFICATIONS &
SUBSTITUTIONS N

Having made a “name” for itself by publish-
ing several cross indexes of transistors,
Techpress, Inc.,, has now invaded the vac-
uum-tube field. This book lists the specifi-
cations of more than 2000 American and
foreign tubes. The style of the listing is
similar to that successfully employed by
Techpress in its previous books. Details
on tubes are tabulated according to type
number and according to general family
characteristics (diode, triode, etc.). Special
codes and symbols are used in the tables e
to simplify the presentation. This book is
likely to be of great value to designers, or
experimenters wanting to upgrade equip-
ment.

Published by Techpress, Inc., Brownsburg,
Ind. 46112. Soft cover. 140 pages. $1.95.

s w *

SOLAR CELL & PHOTOCELL
EXPERIMENTERS GUIDE
by Stu Hoberman

The basic objective of this latest book in
the Howard W. Sams “Photofact” series is

to demonstrate the theory and application
of light-sensitive devices by actually con-
structing projects that rely on them for
their operation. How and why these de-
vices operate as they do is explained, and .
you are told what type to choose for partic-
ular applications, and whether to use sun-
light, artificial light, or other light sources

to activate the devices. Many variations of 2
the projects covered here are possible; this
guide furnishes the basics, and you pro-
(vide the innovations.

Published by Howard W. S8ams & Co., Inc.,
4800 West 62 St., Indianapolis 6, Ind. Soft*
cover. 7128 pages. $2.95. 4
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BASIC ELECTRONICS (Second Edition)
by Bérnard Grob  *

Every once in a while a textbook on elec-
tronics is published that is really outstand- . S <
ing. Such a book may be different because -
of the material preparation, art layout and

- [
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FINC COLOR-VE-LOG
ANTENNAS
FOR UHF, VHF, FM RECEPTION

ALL-BAND
UHF-VHF-FM
ANTENNA

FINCO

Model UVF-24
$59.95 list

The one antenna that does the work of 3! Jives startlingly
clear black and wtite pictures and bea sti“ul color on
both UHF.and VHF te evision chanaels — plus the finest
in stereophonic ard monophonic sound r2production.

FINCO Model UVF-18—-542.50 list
FINCO Model UVF-16 —s30.50 list
FINCO Model UVF-10—$18.50 list

SWEPT-ELEMENT
VHF-FM
ANTENNA

FINCO

Model VL-10
$34.95 list

FINCO's Color-Ve-Log challenges a | competition! Its
swept-element design assJres the <inest in brilliant color
and sharply defined tlack and whize television recep-
tion — as well as superb FM monavral anc stereo quality

§a FINCO Modzl VL-18—$54.50 list
E FINCO Mod2l VL-15—-$46.95 list
FINCO Model VL-7—$23.95 list
FINCO Model VL-5 — $16.95 list

Featuring FINCO's exclusive Gold Corodizing

FINCO COLOR-VE-LOG

Prices and specifications subject to change without notice

THE FINNEY COMPANY « 34 W. Interstate Street « Bedford, Ohio
Write 1or beautiful colof’brochures Number 20-322, and 20-307, Dept. PE
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.| ELECTRONIC || Center at Your Local Dealer
PROJECTS || OR SEND $2 for your Projects Book

New 96-page bobk gives
step-by-step instructions for

SIMPLE
ELECTRONIC
PROJECTS

You Can Build NOW!

How would you like to make a sun-powered radio,
or a walkie-talkie, an intercom, a broadcast sta-
tion, a burglar alarm, a code transmitter, or any
one of 50 exciting, easy-to-build projects? It's
simple — the Semitronics way.

* Easy-to-build projects descrihed in simple lan-
guage with clear diagrams.

* No technical background needed — just pliers,
screwdriver and soldering iron.

= All parts inexpensive, re-usable for many projects

IDEAL FOR BEGINNERS OF ALL AGES

With the new Semitronics handbook ‘‘Electronic
Projects,” any student, beginner or hobbyist can
have the fun and excitement of building elec-
tronic projects that work — even if you never
worked with electronics before. Semitronics
makes it simple, with this illustrated handbook,
and easy-to-find parts, all available at low cost
from your dealer’s Semitronics Electronics Center.

THE FUN WAY TO LEARN
This educational science program provides an ex-
citing and fascinating introduction to electronics
and the space age. Students will find the Semi-
tronics program especially appealing, as they
learn new facts in a practical, enjoyable way. Try
your first project now — just for the fun of it.

"""" LOOK for the Semitronics Electronics

%lgcludes postage and handling)
: PE11 i

Semilronics Corp.|

265 Canal Street, New York, N. Y, 10013 |

1
1
|
|
|

Enclosed is §$. send me |

copieslof the Semitron 50-Projects Book postpaid. I

Name |
Address |
e —

CIRCLE NO. 49 ON READER SERVICE PAGE
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handling of illustrations, or because the
idea is novel. Author Grob has arrived at
just about the ideal combination of the above
ingredients in the second edition of Basic
Electronics. Obviously a classroom text,
the organization of the material, illustra-
tions, etc., is so complete that this book can
be safely recommended to any beginner.
Your reviewer was particularly impressed
by the clever use of gray tones in circuit
diagrams and formulas to identify essentijal
components or answers to problems. Very
highly recommended.

Published by McGraw-Hill Book Co., 330
West 42 St., New York. N.Y. 10036. Hard
cover. 588 pages. $7.50.

Ao SR ve SER we |

BASIC ELECTRONICS: *“AUTOTEXT"—A
PROGRAMMED COURSE IN CIRCUITS
by RCA Institutes, Inc., and edited
by Jack W. Friedman, Harry G. Rise,
and Gerald McGinty

A programmed course in basic electronics
for beginners with no previous knowledge
or experience in electronics, this book cov-
ers d.c. and a.c. circuits, principles of reso-
nance and filters, and prepares the student
for the study of tube and transistor circuits.
It is actually a work book—the text con-
sists of a comprehensive series of questions
to be answered right in the book. The stu-
dent can then compare his response im-
mediately with answers which appear on
tear-out sheets in the back of the book.
The home-study student should find both
text and illustrations easy to understand,
and with an average amount of application
should be able to learn how to read sche-
matics, and to have a working knowledge
of capacitors, resistors, coils, transformers,
etc. Very highly recommended.

Published by Prentice-Hall, Inc., Englewood
Cliffs, N. J. Hard cover. 534 pages. $13.00.

FREE LITERATURE

More of everything for everyone is claimed
for Allied Radio’s new 1966 catalog, includ-
ing what's new in the world of Knight-Kits.
It contains 508 value-packed pages. For
your copy, write to Allied Radio, Dept. 3-J,
100 N. Western Ave., Chicago, Ill. 60680 . . .
New-Tronics Corporation, 3455 Vega Ave.,
Cleveland, Ohio 44113, has just issued a
new catalog on its expanded line of CB
antennas and accessories. A number of new
mobile antennas are illustrated and de-
scribed as well as base station models -30—
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The BIG Difference in
Citizens Band Units is. ..

For personal or business use, no other equip-
ment equals the day-in day-out dependability
of Johnson "Messenger” Two-Way Radios.
“Messengers’” are designed to deliver maximum
performance. even under extreme operating con-
ditions. Before you buy—take a long look at the
Johnson- quality line—or better yet, talk to any
“"Messenger” owner. You'll see why dollar for
dollar, Johnson is your best buy! Easy to install,
easy to operate, license issued on reguest.

See your nearest
Johnson Dealer /Distributor
or write for complete information.

E.F.JOHNSON COMPANY
o 2452 TENTH AVE. S.W. + WASECA, MINN. 56093
JUHNSON

CIRCLE NO. 23 ON READER SERVICE PAGE
November, 1965
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SOMEONE SHOULD DEVEL

CP AN EASY WAY

TO LEARN ELECTRONICS AT HOME

RCA INSTITUTES DID!

Here is a whole new approach to learning
electronics at home! RCA Institutes,

one of the nations’ largest schools devoted
to electronics, has developed a faster,
easier way for you to gain the skills and

the knowledge you need for the career

of your choice. Here for the first time, is a
student-proved, scientifically designed way
to learn. If you have had any doubts in

the past about home training in electronics
—if you have hesitated because you thought
you might not be able to keep up-—or that
electronics was too complicated to learn—
here is your answer! Read how

RCA Institutes has revolutionized

its entire home training ideas!

/
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NEW CAREER PROGRAMS
BEGIN WITH “AUTOTEXT"” INSTRUCTION METHOD!

2%

Start to learn the field of your choice immediately!

No previous training or experience in electronics needed!

With this new revolutionized method of
home training you pick the career of
your choice—and RCA Institutes trains
you for it. RCA's Career Programs assure
you that everything you learn will help
you go directly to the field that you have
chosen! No wasted time learning things
you'll never use on the job! The Career
Program you choose is especially de-
signed to get you into that career in the
fastest, easiest possible way!

And each Career Program starts with
the amazing ‘“‘AUTOTEXT"' Programmed
Instruction Method—the new, faster way
to learn that's almost automatic! “AUTO-
TEXT" helps even those who have had
trouble with conventional home training
methods in the past. This is the “‘Space
Age'' way to learn everything you need
to know with the least amount of time
and effort.

“tHOOSE A CAREER PROGRAM NOW
Your next stop may be the job of your
choice. Each one of these RCA Institutes
Career Programs is a complete unit. It
contains the know-how you need to step
into a profitable career. Here are the
names of the programs and the kinds of
jobs they train you for. Which one is
for you? -
Television Servicing. Prepares you for a
career as a TV Technician/Serviceman;
Master Antenna Systems Technician; TV
Laboratory Technician; Educational TV
Technician.

FCC License Preparation. For those who
want to become TV Station Engineers,
Communications Laboratory Techni-
cians, or Field Engineers.

Automation Electronics. Gets you ready
to be an Automation Electronics Tech-
nician; Manufacturer's Representative;
Industrial Electronics Technician.

Automatic Controls. Prepares you to be
an Automatic Controls Electronics Tech-
nician; Industrial Laboratory Technician;
Maintenance Technician; Field Engineer.
Digital Techniques. For a career as a
Digital Techniques Electronics Techni-
cian; Industrial Electronics Technician;
Industrial Laboratory Technician.

Nove;nber, 1965

-

Telecommunications. For a job as TV Sta-
tion Engineer, Mobile Communications
Technician, Marine Radio Technician.
Industrial Electronics. For jobs as In-
dustrial Electronics Technicians; Field
Engineers; Maintenance Technicians; In-
dustrial Laboratory Technicians.
Nuclear Instrumentation. For those who
want careers as Nuclear Instrumentation
Electronics Technicians; Industrial Lab-
oratory Technicians; Industrial Electron-
ics Technicians.

Solid State Electronics. Become a spe-
cialist in the Semiconductor Field.
Electronics Drafting. Junior Draftsman,
Junior Technical lllustrator; Parts In-
spector; Design Draftsman Trainee
Chartist.

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide va-
riety of separate courses which may be
taken independently of the Career Pro-
grams; on all subjects from Electronics
Fundamentals to Computer Program-
ming. Complete information will be sent
with your other materials.

LIBERAL TUITION PLAN

RCA offers you a unique Liberal Tuition
Plan—your most economical way to
learn. You pay for lessons only as you
order them. No long term contracts. If
you wish to stop your training for any
reason, you may do so and not owe one
cent until you resume the course.

VALUABLE EQUIPMENT

You receive valuable equipment to keep
and use on the job—and you never have
to take apart one piece to build another.
New —Programmed Electronics Bread-
board. You now will receive a scien-
tifically programmed electronic bread-

board with your study material, This
breadboard provides limitless experi-
mentation with basic electrical and elec-
tronic circuits involving vacuum tubes
and transistors and includes the con-
struction of a working signal generator
and superhzeterodyne-AM Receiver.

-

Bonus From RCA~Muitimeter and .
Oscilloscope Kits. At no additional cost,
you will receive with every RCA Institutes
Career Program the instruments and kit
material you need to build a multimeter.
and oscilloscope. The inclusion of both
these kits is an RCA extra.

CLASSROOM TRAINING L]
ALSO AVAILABLE

RCA Institutes maintains one of the larg?
est schools of its kind in New York City
where classroom and laboratory train-
ing is available in day or evening ses$-
sions. You may be admitted without afy
previous technical training; preparatory
courses are available if you haven't com- -
pleted high school. Coeducational ¢lass-
es start four times a year. ¢

FREE PLACEMENT SERVICE

In recent years, 9 out of 10 Resident
School students who used the Free
Placement Service had their jobs waiting
for them when they graduated. And
many of these jobs were with top com-
panies in the field—such as IBM, Bell
Telephone Labs, General Electric, RCA,
and radio and TV stations and other
communications systems throughout
the world.

SEND ATTACHED POSTAGE PAID CARD
FOR COMPLETE INFORMATION, NO OB-
LIGATION. NO SALESMAN WILL CALL.
FREE BOOK INCLUDED. CHECK HOME
STUDY OR CLASSROOM TRAINING.

RCA INSTITUTES, Inc.,oept. pe-ns

A Service of Radio Corporation of America
350 West 4th St.. New York, N.Y, 10014

The Most Trusted Name in Electronics ®
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You earn your FCC
First Class License

2 %
_ YO ﬁ@‘:«u& i {24
Bre { vy S
o - - o L - x % A

or your money hack!

THERE'S A WORLD OF OPPORTUNITY
FOR THE MAN WITH AN FCC LICENSE

All it takes is a few spare hours a week and NRI's FCC License
Course to open the way to increased opportunities in Commu-
nications. With an FCC License, you're ready to operate, serv-
ice and install transmitting equipment used in aviation, broad-
casting, marine, moblie and Citizens-Band communications.

What does it take? Men with absolutely no training or experi-
ence in Electronics complete the course in 10 months. A Tech-
nician or man with some background can easily cut that time
in half. And because NRI has a greater enroliment than any
other school of its type; training costs you less than compara-
ble courses offered by other schools. Further, YOU MUST PASS
your FCC exams or NRI refunds your tuition in full.

Get full details today about NRI FCC License Course plus 9
other home-study instruction pians offered by NRI, oidest and
largest school of its kind. Mail coupon for free catalog. There's
no obligation. No salesman will call. NATIONAL RADIO
INSTITUTE, Washington, D.C.

MAIL NOW for FREE CATALOG

]

NATIONAL RADIO INSTITUTE I

Electronics Division I

g Washington, D. C. 20016 21-115 :
|

Please send me complete information on FCC License Tralning
and other NRI courses, as checked below. (No n will call.)

D FCC License D Radlo-TV Servicing
Complete Communications [] Industrial Electronics
[J Aviation Communications [ Electronics for Automation |
D Marine Communications D Basic Electronics
[J Mobite Communications [ Math for Electronics

{ Name. Age.
PLEASE PRINT
Address
]
City. a P, I
1 ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL i

SATELLITES

ONTHE AIR

The foliowing satellites were in orbit and
transmitting as this issue closed.

Echo 2 mc.
Alouette®** g mc.
Explorer 23** . ... ... 136.080 mc.
Explorer 28 ........................ 136.125 mc.
Relay 1%** . ....136.140 mc.
Relay 2 ........... ....136.142 mc.
Explorer 21 .... ....136.145 mec.
Echo 2 ...........occcoiiinnin, 136.170 mc.
Explorer 22%* . .. ... 136.171 mc.
OGO 1#** ... ... 136.200 mec.
Tiros 8 ....... ....136.231 mec.
Tiros 9%** ....136.231 mc.
Tiros 10 ............... ....136.232 mc.
Tiros 7 ..ccooovvenneneen, ....136.233 mc.
Explorer 26 ..... ....136.275 mc.
Explorer 25 .............. ....136.292 mc.
Explorer 20%** ... ... 136.350 mc.
Pegasus 1%** . . .. ... 136.410 mc.
Pegasus 2 ...................... 136.410 mc.
Pegasus 3 ... 136.410..mc.
Syncom 2%% ... 136.468 mc.
Syncom 3** ... 136.470 mc.
Ariel 2 ... 136.558 mc.
Alouette** . .. ............ 136.593 mc.
Relay 2%% ... ... 136.620 mc.
Relay 1 ... 136.621 mc.
196483C ...............cccccenen. 136.650 mc.
1963 38C (USA) .................. 136.651 mc.
Explorer 20%* _ ... 136.680 mc.
Explorer 24 ..................... 136.710 mc.
0SO 2 ..., ..136.712 mc.
Explorer 27 ... 136.740 mc.
1965 58C (USA) ................ 136.768 mc.
Gravity Gradient (USA) ........ 136.800 mc.
EGRS HIl ..........cccoeiei 136.840 mc.
Solar Radiation .................. 136.886 mc.
Pegasus 1 ........................ 136.890 mc.
Tiros 7 ..o 136.924 mc.
Tiros 8 ... 136.923 mc.
Syncom 2%¥% ... 136.980 mc.

**Trgansmits only upon ground command

This listing does not include all of the satel-
lites in orbit—many of which no- longer are
transmitting, or transmit erratic, very weak
signals. Satellites of the Soviet Union- gen-
erally use tracking and teilemetry frequencies
in the band between 19.990 and 20.010 mc.
Exact frequencies of some Soviet satellites are
broadcast by Radio Moscow immediately-
after launching. !n orbit are Cosmos 41, 42,
43, 44, 49, 51, 53, 54, 55, 56, 58, 61, 62, 63,
70,71,72,73,74, 75, 78. .
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INTERNATIONAL Model MO TRANSCEIVER
For CITIZENS RADIO SERVICE

m New Compact Size
m New Solid-State Crystal Switching Circuit
m New Photo-Control Volume Circuit

m New Remote Control With Matching Microphone

¢ ' The International Model MO Citi-
- zens Radio "~ transceiver, custom
N designed for mobile installation, pro-
vides instant push-to-talk crystal
controlled operation on any 6 chan-
nels with full 5 watts power input.
The new compact control head pro-
vides complete remote controlled

A . . . .
“a operation, All circuits are dc using
* solid-state crystal switching. The
operating channel is indicated by an
- %

illuminated button on the control
head. Tubes and silicon transistors
are combined to provide a rugged
trouble-free circ_uit.

FCC Citizens Radio license required. All use must
conform with Part 95, FCC Rules and Regulations.

The complete transceiver includes:
a remote control head® (about the
size of a cigarette package), match-
ing white microphone, new compact
transmitting / receiving unit “which
may be conveniently installed in the
trunk, and a matching white speaker
which mounts under the dash. Oper-
ates from 12 vdc negative ground
power source, Other power input
units are available on special order.

See the “all new” International
Model MO at your dealer today.

.._g_-____i- =
INTERNATIONAL

CRYSTAL MFG. CO,, INC. ¢

18 NO. LEE - OKLA, CITY. OKLA.s 73192
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Here’s what you’ve been waiting for...now, you
can build your own silicon controlled-rectifier
control circuits, Start with RCA’s Basic Experi-
menter’s Kit (KD2105). With it, you can build
a model race car speed control, a universal mo-
tor speed control, or eight other interesting cir-
cuits. Add-on Light Sensor and Heat Sensor
Kits (KD2106 and KD2110) enable you to
build 4 more electronic control circuits for hun-
dreds of useful applications around the house,
hobby shop, and garage.

The 80-page, illustrated RCA Experimenter’s
Manual (KM-70) will familiarize you with the
theory and operation of solid-state components
in the kits. At the same time, it will give you
complete detailed information on all 14 circuits
including schematic diagrams, circuit descrip-
tions, and construction details, as'well as photo-
graphs of the circuits as easy-to-follow assembly
guides.

Here is what you can make...

1. Electronic Timer. 2. Electronic Time Delay
Switch. 3. Electronic Flasher. 4. Battery Charger
(12 volts). 5. Battery Charger (6 volts). 6. Model
Race Car and Railroad Speed Control. 7. Light-
operated Switch (Turn-on). 8. Light-operated Switch
(Turn-off). 9. Electronic Heat Control (Turn-on).
10. Electronic Heat Control (Turn-off), 11. Over-
load Switch. 12, Electronic Synchronous Switch. 13,
Universal Motor Speed Control. 14, Lamp Dimmer,

3 RCA EXPERIME

Here is what You Need...
® RCA Basic Experimenter’s Kit (KD2105) One
Silicon Controlled-Rectifier; Two Transistors; Five
Rectifiers.

¢ RCA Experimenter’s Manual (KM-70) 80 Ilius-
trated Pages; 14 Circuits and How to Build Them.
® RCA Add-On Light Sensor Kit (KD2106) One
Photocell for light-operated switches.

® RCA Add-on Heat Sensor Kit (KD2110) Three
Thermistors, special solder for heat-control circuits.

A L}

If you want to build one circuit or all 14, check with
your RCA Distributor where kits and RCA Experi-
menter’s Manual are on display. He'll be glad to
help you select the kit or kits for the solid-stafe cir.
cuit you have in mind. Do it today!

Available from your RC A semiconductor distributor
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N./J.

The Most Trusted Name in Electronics
®

CIRCLE NO. 35S ON READER SERVICE PAGE
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By LAWRENCE LEKASHMAN

Vice President, Sales
Electro-Voice, Inc.

A QUICK SUMMARY

OF THE LAST DECADE
IN HI-FH AND

THE IMPACT OF STEREO

NOSTALGIC PHOTOS AND
CAPTIONS FOR HI-FI GEAR
BY THE EDITOR

November, 1945

COVER STORY

ETWEEN 1956 and 1965 all the sci-

ences and technologies exposed to
the public view have advanced by Her-
culean leaps. While all pall in comparison
to space exploration, too frequently the
yardstick for progress is the dramatic or
awesome achievement. Obviously, the en-
tire field of electronics has progressed
throughout the past decade. Electro-
acoustics—the conversion of sound into
electricity or electricity into sound—
traverses many applications including
military communications, long-distance
telephone, sonar, seismology, etc. Less
sophisticated, but most important for the
pleasure it brings to so many, is the repro-
duction of music with optimum fidelity.

Links in a Chain. If each link in the
chain of hi-fi sound reproduction could
be isolated one from the other, a ten-
year review would be relatively simple.
But each link in the hi-fi chain is related
to the others and the development of one
affects all.

The most obvious example is the
emergence of the transistor as a medium-
priced practical device holding out the
greatest number of advantages to the
hi-fi sound engineer. The transistor was
not developed for hi-fi, yet it is in this
very field that the transistor will achieve
its most notable and significant applica-
tion for the average consumer.

On the other end of the scale, subtle
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developments have taken place gradu-
ally over the past decade to which all
but the most sophisticated technician
might be oblivious. Look at, for exam-
ple, the automatic record changers and
transcription players. At the end of a

decade of progress, these units still
change records, they track the grooves,
and they shut themselves off automati-
cally. But mechanical engineers have
met the demands of hi-fi sound repro-
duction and have developed better mate-
rials, more precise machine fit, ingenious
designs, and quality control that easily
permits a record changer to perform as
well, or better than, the transcription
player of 10 years ago.

The Speaker. Certainly the most criti-
cal element in any hi-fi system is the
loudspeaker: critical, because it is im-
possible for any system to reproduce
sound one iota better than the speaker
to which it is attached; critical, because
the speaker is a component selected by
subjective evaluation; and critical, be-
cause of the misinformation circulated

In the scramble to advance from
mono to stereo (in 1958),

there were numerous attempts to
combine the old and the new.

This Fairchild 248 stereo preampli-
fier sold for a whopping $239.50.
It obviously consisted of

two separate preamplifiers housed
in the same wraparound.

Controls at right-hand side of unit
were for Master Volume

and selection of output functions.

about the performance of loudspeakers.

In the past decade, no sound-wave re-
producer has emerged to challenge the
efficiency, power-handling ability, and
wide audio range of the dynamic speak-
er. Whether we see it in its familiar
cone design, or as a compression driver
or dome radiator, this superlative repro-
ducer is unlikely to be superseded in the
next decade by gas-operated speakers,
electrostatic speakers, or other devices.

Dynamic speaker design has not stood
still during the past decade. Even the
most conventional speaker has been im-
proved through the use of lighter weight,
but more powerful magnets; improved
cone suspension and voice coil design;
and sturdier, non-resonant baskets. Im-
provements were dictated by the require-
ments of stereo and the demand for two
channels of full-range, well-balanced
sound.

This demand also resulted in the de-
velopment and exploitation of the so-
called bookshelf-type speaker system.
Possibly two-thirds of the speaker sys-
tems sold today are of the shelf type. A

Almost every speaker has some
directional characteristics,

but Jensen’'s $S-100 was a bona-fide
attempt to use ‘‘direction”

to solve the stereo listening area
problem. In the SS-100, the
mid-range and treble speaker were
mounted on a platform and

could be aimed at the audience.

This is the speaker system tha

never was—the ‘‘Integrand.

Designed around a servo response mech
anism, it was supposed to adjus

itself to room acoustics for bette
reproduction. It didn't

POPULAR ELECTRONICS




Miniature loading slots at the

bottom of this system

helped produce reasonably good

sound bass. A product of

one man, Stewart Hegeman, this

EICD HFS-2 also featured

a free-flcating tweeter for near

350° treble dispersion.

The HFS-2 was years ahead of its

time (1957), but those that

liked its sound were J i
unrestrained in their praise.

< PN o

A5

The *‘lonovac’ has had a color-
ful history, but little public
acceptance. This version was
offered to hi-fi enthusiasts
about five years ago by the
DuKane Corporation. Capable
of crystal-clear treble note
reproduction from 3500 to
20,000 cycles, the lonovac is now
being sold in Engtand and France.
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The Stromberg-Carison
PR-498 was the ante-
cedent of many simi-

lar lightweight,
statically batanced,
single-pivot, and
viscous-damped tone
arms. Permanently
attached to a PR-500
turntable, this com-
bination was once con-
sidered one of the
best integrated arm/
turntable units.

Practically every hi-fi
enthusiast has for-
gotten this all-transis-
torized Vico 77 mono
amplifier. Introduced in
1957, the 77 left

much to be desired, but
was a harbinger

of things to come.

decade ago, the

acoustic-suspension,
shelf-type speaker was just emerging,
and small speaker systems were poor

sound reproducers. Today’s shelf-type
speaker system is the result of a careful
application of known principles—a fact
established in a landmark patent suit
in 1962.

Gone, but not completely forgotten,
are the many speaker systems designed
to ‘‘save” conversion costs from mono
to stereo. “Gimmick” speakers for stereo
are now a thing of the past and not
likely to reappear in the next decade.

The Phono Cartridge. No single piece
of a hi-fi system has had to undergo a
more revolutionary change with the ad-
vent of stereo than the phono cartridge.
While speakérs and amplifiers simply
doubled up, the cartridge with its single
stylus now had to track grooves verti-
cally and horizontally—or any combina-
tion of motion in between.

In this brief review, it is impossible
to thoroughly cover the evolution from
the “magnetic reluctance” cartridge of

G.E.'s PA-20 mono am-
P plifier replaced
the **Convertible’ which

AAL G0 ELECTARC

stueros

really came apart - . 9

in two pieces. The PA-20
was notorious
for heat generation.
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1956 to today’s superb transducer. Suf-
fice it to say that the first stereo car-
tridges left much to be desired and that
step-by-step improvement by many man-
ufacturers now permits record reproduc-
tion comparable to the flatness and
separation of channels of magnetic tape.

Frequency response, uniformity of
manufacturing, excellent compliance, and
stereo separation have been refined to
the point where the phono cartridge—
magnetic or ceramic—offers little op-
portunity for significant improvement.
There will be a continuing search For
transducing methods other than that
used by the present cartridge, but all of
these devices must employ a stylus—the
single element that has seemingly
reached the limit of the art. Possibly ir
the next decade we will see better sound-
to-noise ratios and better impedance
matching to transistorized circuits. The
benefits of these improvements will be
subtle and not earthshattering.

The Record Changer. During the past
decade, the record changer has under-
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gone pronounced improvements. By to-
day's standards, a 10-year-old changer
is a relic comparable to a ‘“Model T.”
Among the lesser evils of the old chang-
ers were rumble—now intolerable in
stereo reproduction—and high stylus
tracking pressures. Rumble and flutter
have both disappeared from the 1965
changer.

Stylus pressures are a fraction of
those required 10 years ago and changer
mechanisms no longer introduce lateral
friction to wear down stereo record
grooves. In fact, the greatest argument
today for single-plate turntables is more
one of convenience to the individual
who plays single records, rather than
the technical performance advantages.
Oddly enough, Americans have yet to
manufacture a changer equal in per-
formance to those imported from
Europe.

Tape Decks and Recorders. It would be
improper to discuss changers without
acknowledging the growing popularity
of tape decks and tape recorders. In a
manner similar to the changer, tape
decks and recorders have been undergo-
ing refinement in the past decade. The
15-ips tape speed is almost a thing of the
past and 7% ips is giving way to 3% ips.

Though tape does not have the wide
public acceptance of the record changer,
the cost of prerecorded tape is now com-
petitive with stereo records. Lack of
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The Heath Company had been instrumental in get-
ting hi-fi off the ground with the famous William-
son power amplifier.. The AA-50 was one of the true
integrated stereo amplifiers in the middie

ground between tubes and all solid-state units.

public acceptance is probably due to the
continuing search for the ideal tape
packaging method—cartridge versus
reel-to-reel.

The greatest and most significant im-
provements in tape playback have been
in the design and fabrication of heads.
A good tape deck with high-performance
heads is a perfected instrument, capable
of reproducing clean source material
equivalent in seund to the original per-
formance.

Electronics Hardware. Least vulnerable
to subjective analysis and most easily
defined in the engineering laboratory is
the electronics portion of the hi-fi sys-
tem. The transition in the past decade
from mono to stereco placed great bur-
dens on the manufacturer to deliver far
more electronics hardware to the con-
sumer at reasonable and competitive
prices.

Today the typical stereo arrangement
requires two preamplifiers, two power
amplifiers, or two integrated amplifiers,
all in one cabinet. With the advent of
FM multiplexing and the retention of
AM broadcasting, the receiver sections of
stereo tuners and receivers have become
alarmingly complex. These technical
problems and how they were resolved
would make a separate story, even
though the impact of multiplexing upon
the consumer has been modest.

The “revolution” in hi-fi, now upon
us, is in the application of solid-state
devices (transistors, diodes, etc.). The
insistence by component manufacturers
on the use of tubes at a time when
“package’” set manufacturers were wide-
ly converting to transistors with their
highly touted advantages of infinite life
and minimum heat was most difficult to
reconcile. The truth of the matter is
that the use of transistors with charac-
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teristics of uniformity and performance.

suitable for incorporation in hi-fi equip-
ment was simply prohibitively expensive
until recent years. The story by Hans
Fantel (page 47) explores the transition
from tubes to transistors in 1964-66.
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STREOPHONIC BASH
POWER AMPLIFIEF

Hi-fi shows are held in
most major cities.
Those held in New York,
Los Angeles, and San
Francisco are sponsored

Continuing Evolution. It will be apparent
to the discerning reader that the 10
years of progress in the hi-fi field have
been those of progress by ‘“evolution”
rather than by *“revolution”—with the
sole exception of the transistor. These
10 years have underscored a number of
extremely significant facts.

One of the great advantages professed
by the manufacturers of hi-fi equipment
is the enormous flexibility they can of-
fer. It is interesting to note that it
would have been possible to update any
hi-fi system throughout this 10-year
period without obsoleting all of the com-
ponents. The gradual insertion of new

46

by the Institute of

High Fidelity. The shows
provide an opportunity
for the hi-fi enthusiast
to meet and talk to

the design engineers and
company officials

about their equipment.
This photo illus-

trates the introduction
of Harmon-Kardon's
stereo amplifier kits.

The contribution that kits
have made to the hi-fi
field can never be accu-
rately estimated. Scott
changed the kit building
picture through use

of color-coded wiring and
pictorial diagrams.

and better products as the needs of the
user dictated was practical at all times.
The increase in popularity of hi-fi equip-
ment has resulted in the manufacturing
of finer components at less cost than in
1956.

While the prognosis for the future is
hazardous, we can safely expect to see
continuing evolution. There is little
likelihood of radical developments in the
method of sound reproduction or in the
chain of equipment that should make
vou hesitate to purchase or build a hi-fi
system of your choice. Only the degree
of sound perfection need determine how
much you want to spend. ~30-
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By HANS FANTEL

Transistors are
the magic
mgredients

IT’S BEEN a long time coming, but

stereo/hi-fi has finally turned the cor-
ner and entered a new design era. From
1966 on, ‘“‘solid state” will be the key to
solid sound. Nearly every new tuner,
hi-fi amplifier, stereo receiver or tape
recorder introduced at this year’s High
Fidelity Show in New York City—the
annual new product parade of the in-
dustry—was fully transistorized. L

“Tubes have had it,” commented one”
engineer after passing row after row of
solid-state stereo equipment. And that .
about sums it up.

“So what else is new ?”’ you might ask,
if you are the skeptical type. After all,
transistors have been around for years.
Ordinary pocket radios, cheap phono-
graphs, and even TV sets became tran-
sistorized long ago. Why did hi-fi lag
behind ?

.

Granted, some transistorized hi-fi gear * -

has been on the market for almost five
years. But most of the pre-1964 ampli-
fiers sounded shrieky and had the incon-
venient habit of dying young. By con-

~
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Knight is the brand-name for equipment
sold by Allied Radio. The Knight
KN-376 stereo receiver features AM
coverage as well as the usual

FM/FM multiplexing. Rated at 35 wpc
of music power, this 32-tran-

sistor receiver goes for $270.00.

Scott's 388 solid-state AM/FM receiver
is reported to be the first hi-fi
component to use field-effect transis-
tors in the FM tuner section.

Use of such transistors eliminates
cross modulation on weak signals.

The 388 is rated at 40 wpc, and sells
for less than $500.00.

trast, today’s transistor designs equal or
outperform any tube-type hi-fi. So the
logical questions are: Why can they do
it now when they couldn’t before? Why
did it take so long? And what’s the ad-
vantage for the buyer?

Part of the overall answer is that hi-fi
design engineers had to wait for the
right type of transistors to become avail-
able at the right price. And then they
had to learn how to design circuits
around those transistors.

Design Problems. Up to now, few tran-
sistor types have been capable of satis-
fying the exacting demands of true high
fidelity sound reproduction. Transistor
manufacturers, with their eyes on the
top dollar, concentrated their efforts at
making transistors for spacecraft and
computers, paying little attention to the
needs of the hi-fi fan. Most medium-
price transistors were inherently too
noisy for critical audio applications and
they tended to lose much of the treble
above 5000 cycles. Besides, they couldn’t
handle the power required for realistic
hi-fi sound.

“They’d blow faster than fuses,” re-
calls Stewart Hegeman, who did pioneer
work in transistorized audio. “The good-
sounding transistors weren't rugged
enough, and the rugged ones sounded
awful.”

This didn’t matter much with pocket
portables or tin-voiced low-fi phono-
graphs, but for a long time it kept tran-
sistors out of genuine hi-fi applications.
Most manufacturers stuck with tubes.
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Several years ago a handful of hi-fi
companies tried to scoop the audio mar-
ket with marginal transistor products.
But they discovered that fancy claims
and sleek styling couldn’t fool the ear.
Most were soon out of business.

All this changed when the semicon-
ductor manufacturers finally came up
with new transistors capable of meeting
the stringent specs of genuine high fidel-
ity. Thanks to automated manufactur-
ing techniques, the new transistors were
more uniform in quality, more reliable
in operation, and cheaper, too. Silicon
transistors—offering much greater audio
frequency bandwidth and power capa-
bility—had begun to replace the older
germanium transistors.

But one more roadblock had to be
overcome before the transistor’s final
takeover in audio. That obstacle existed
in the minds of audio engineers. Too
many still looked at the transistor mere-
ly as a substitute for a tube and tried to
fit transistors into conventional circuits.
In doing so, they threw away nearly all
the advantages the transistor offers. It
took time for engineers to learn to
“think” in terms of solid-state circuitry.

De-Bugging Transistor Circuits. Off-
hand, the advantages of the transistor
seem obvious. Compared with tubes, the
transistor is smaller, draws less power,
develops practically no heat, takes no
time to warm up, doesn’t change charac- -
teristics with age—in fact, it doesn’t
wear out. Unlike tubes, transistors don’t
produce noise when exposed to vibration

POPULAR ELECTRONICS




Rated at 25 wpc, the Fisher 440-T is the
solid-state replacement for the
well-known 500-C tube-type stereo re-
ceiver. Tagged at $329.50, the

440-T has an unusual mode switching ar-
rangement to permit playback of each
of the four tracks of a monophonic tape.

Builders report that they have constructed
this EICO 3566 stereo receiver kit,

which sells for $219.95, in 35 hours.

The manufacturer is also offering

a prewired and tested version for $325.00.
The difference represents a

substantial saving for the kit buiider.

—they are not microphonic—and shrug
off accidental knocks. Besides, transis-
tors are virtually hum-free, so that the
music sings out against a background
of almost complete silence.

Best of all, transistor amplifiers need
no output transformer. Being low-im-
pedance devices, transistors can feed
their output directly into loudspeakers.
By getting rid of the output transform-
er, transistors bypass one of the main
bottlenecks to fidelity. As a result, tran-
sistorized hi-fi equipment usually sounds
crisper and clearer than the older tube
designs.

But before these advantages could be
realized, transistor circuits had to be
thoroughly de-bugged. Transistors were
sensitive and had to be protected from
overloads. Otherwise, their potentially
long life would be cut short by the first
loud bang in the music. And since some
low-signal transistors react badly to
heat, special circuits had to be devised
to compensate for temperature varia-
tions.

None of this know-how came easy.
Engineers discovered, for exampte, that
it sometimes takes about four transis-
tors to do the job of one tube. They
tried shortcuts to make the product
cheaper, but attentive listeners could al-
ways tell the difference.

One trouble that plagued early tran-
sistor designs was exactly the opposite
of what bothered tube circuits, While
tubes would distort at musical climaxes,
the transistor jobs did fine on fortissimai.
But at soft volume levels, the sound
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tended to become harsh. This was espe-
cially noticeable during solo passages of
sweet-voiced instruments, such as violin,
cello, and clarinet.

For a long time, engineers were flum-
moxed by this trouble. Finally, they
tracked down its source. It was distor-
tion produced by the ‘‘Class-B” opera-
tion of push-pull output transistors. In
this circuit, two transistors work in tan-
dem, each taking turns in developing
power. Splitting up the work in this way
prevents the transistors from overheat-
ing and burning out. But the trick is to
time each transistor’'s duty cycle so pre-
cisely that the alternate cycles match
properly. Inaccurate timing of the Class
B circuits results in either a momentary
gap or a momentary overlap between
the cycles. That's what was causing the
curious harshness of the early transistor
designs. Engineers finally devised spe-
cial feedback correction to cancel out
this type of distortion.

All this does not mean that tube equip-
ment has been swept from the market
entirely. Even such top-rank firms as
Dynaco and Marantz still stick with
tubes. Their attitude is that their pres-
ent models offer outstanding perfor-
mance and they see no reason to change
them. Many manufacturers, in fact, of-
fer both tube and solid-state equipment,
but there is little doubt that the signifi-
cant engineering advances are now being
made in the transistor field.

Compact Quality. Ed Miller, who super-
vises electronic design at Sherwood Elec-
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Only $184 buys this 66-watt stereo

receiver kit from Heath. As a

bonus feature, the AR-13A has AM

broadcast-band coverage. The tuner §_
sections are shipped prealigned. #

“ v
-

oy i The SA600 is rated at 65 watts to

deliver full power at any

frequency from 10 to 30,000 cycles.
C Manufactured by James B. Lansing

Sound, Inc., it sells for $300.00.

tronic Laboratories in Chicago, says:
“Now we can pack more power into com-
pact equipment. With cool-running tran-
sistors, we needn’t worry about heat dis-
sipation in high-power amplifiers, and
lower operating temperatures make other
components last longer.” Miller also
feels that the low hum levels attainable
with transistors are an important design
improvement. ’

Bob Furst, who designed Harman-
Kardon’s “‘Stratophonic” series of stereo
receivers points to the outstanding sta-
bility of transistorized tuner circuits.
“With solid-state r.f. circuits,” he says,
“we have virtually eliminated FM drift.
I can turn the receiver off at night, and
when I turn it back on in the morning,
the station comes in right on the nose.”

Speaking for KLH, a company that
has always stressed compactness along
with quality performance, John Milder
says: “Solid-state design has enabled us
to produce the first fully portable stereo
system in a single suitcase—amplifier,
speakers, turntable, FM stereo tuner—
and all in a package you can lift with
one hand.”

The real payoff, however, is in the
sound. Across the board, from budget
models to deluxe designs, solid-state
equipment offers an astonishing clarity
that only the most expensive tube equip-
ment has ever matched in the past. The
term ‘‘transistor sound’” has been coined
to describe the sparkle, the crispness,
and the tightly controlled bass typical
of well-designed solid-state components.
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With nine out of every ten hi-fi manu-

facturers introducing new solid-state
equipment, we can but sample the wide
variety shown at the recent hi-fi shows.
This sampling is to give you an idea of
the types and prices of the new gear.
For a detailed up-to-the-minute buyer’s
guide, look for the 1966 edition of
“STEREO/HI-FI DIRECTORY” on your
newsstand. This excellent guide itemizes
all the performance specifications, mod-
els, and prices—for only $1.25.

Amplifiers. Solid-state amplifiers are
being sold this very month in every
price category from $59.95 (Knight-Kit
KG-320 at 16 watts per channel of music
power) to $300 (James B. Lansing
SA600 at 40 wpe r.m.s.). Kits are par-
ticularly popular including the inte-
grated Heath AA-21D tagged at $137
for 50 wpe (music power). If you're
satisfied with less power, try the
Heathkit AA-22 (33 wpe for $99.95).
Acoustech offers a preamp and power
amplifier at $199 and $149, respectively ;
the power amplifier is rated at 45 wpc.
Scott offers the LK-60 with 60 wpc at
$189.95.

Budget-priced amplifiers with*factory
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Music power output of the Sherwood
S-9900 is rated at 45 wpc. Power band-
width at 1% harmonic distortion is 12 to
35,000 cycles. This solid-state amplifier
sells for about $230.00.

This small amplifier was designed by
Shure Brothers for private head-
phone listening to records, tapes, or
FM tuners. Called the ‘‘Solo-Phone’’
(Model SA-1), the amplifier may

also be used as a tape mon-

itor. It sells for only $45.00.

The Electro-Voice 1177 stereo FM
receiver stands just 334" high. Rated
at 25 wpc, it sells for $280.00.

A big brother (Model 1178) has AM
broadcast coverage in addition

to FM/FM multiplexing for $315.00.

wiring include the Lafayette LA-340,
putting out 20 wpc for $79.95, Knight's
KN-966 with 33 wpc and fetching
$119.95, and the high-style Eleetro-Voice
1144, 25 wpe, for $124.50. For a 35
watts or more per channel amplifier,
take a look at Sherwood’s S-9000 (75
wpe at $299.50), Fisher’s TX-300 (50
wpe at $280) and the Altec Lansing
360A (35 wpc, tagged at $389).

Tuners. Although “solid state” has
not captured a major share of the tuner
market, it is nevertheless making seri-
ous inroads on tubes. Actually the dif-
ference between tubes and transistors
in FM tuners is not as apparent as in
amplifiers. Some manufacturers combine
the best of tubes and transistors, as ex-
emplified by Grommes (Model 2000
tagged at $249.95) and Kenwood (Model
TK-500 at $174.95).

Of course, the big problem in selecting
a tuner is making a decision about the
necessity for AM as well as FM and/or
FM/FM multiplex. Tuners run the gamut
of prices from the low-cost Eric (Model
ST-100 at $99, list) for FM only, to the
Scott 312B with FM/FM multiplex pro-
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visions at $249.95. Kits are also avail-
able, with the Heathkit AJ-43D selling
for $109 being a noteworthy example.
The AJ-43D has AM/FM/FM multiplex
reception. Allied Radio offers a similar
setup known as the KG-765, for $94.95
as a kit and $139.95 prewired.

Receivers. Several years ago these
units were called ‘‘stereo receivers” be-
cause they generally consisted of two
complete amplifiers, FM tuner, and mul-
tiplex adapter. The word ‘‘stereo” is be-
ing dropped, but the ‘receivers” still
need only to be connected to a phono
player and speakers to be a complete
stereo hi-fi setup. Of course, transistors
have been tremendously important to the
receiver manufacturers. Back in the tube
days, the stereo receiver threw off heat
like a blast furnace and some of the
more poorly designed receivers soon
cooked themselves to death.

If you’re cost-conscious, take a look
at the EICO 3566 with 35-plus wpe sold
in kit form for $219.95. Health has the
AR-13A kit with 20 wpc (Heath rating)
for $184; this Heathkit has a built-in

(Continued on page 113)
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WANT a cheap, effective, and reason-
ably attractive enclosure for an 8”
speaker? Although the “99¢ Enclosure”
grew out of the need for a temporary
setup, the unit is quite appropriate for
permanent home hi-fi systems, especially
where positioning of conventional en-
closures for best stereo listening is ham-
pered by furniture placement or pecu-
liarities of the room’s general layout.
The portability and durability of this
unit makes it practical to store a couple
of them out of the way, then move them
into position each time they are used.

The speaker used by the author was a
Lafayette SK-128, but any other full-
range 8” speaker would be equally ap-
propriate for use in this unique enclo-
sure. Construction can be completed in
five or ten minutes with the aid of a
drawing compass, measuring tape, and
penknife,

Construction. The “enclosure” is avail-
able, practically ready for use, in almost
any department or variety stcre, in the
form of a “Steri-lite” 44-quart polyethy-
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UNIQUE
99¢
SPEAKER
ENCLOSURE

By JOHN N. AYRES

Simple
plastic baffle
uses inverted
wastebasket

lene wastebasket (U. S. Plastic Company
Model #1040). Prices may vary but the
pilot model was obtained at a cost of 99
cents. This container is approximately
20” tall and tapers from a diameter of
about 14” at the top to a little over 11~
at the bottom. It comes in three colors:
beige, turquoise, and yellow. The mate-
rial is sufficiently soft so that undesir-
able resonances are avoided, yet firm
enough to easily support the heaviest 8”
speaker.

The general idea is to place the waste-
basket on the floor, upside down, and
mount the speaker in the bottom. To pre-
pare the basket, first determine the ac-
tual diameter of the speaker cone (it
will be about 7”), then adjust your draw-
ing compass to half that amount-—the
radius—and draw a circle on the bottom
of the basket. Be sure the pivot of the
compass is in the exact center. Now,
using a penknife, cut the opening for
the speaker following the line as closely
as possible, but don’t worry about minor
irregularities since the edge will not
show. Punch the mounting holes using
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Turn the wastebasket upside dewn
and zut out 2 hol2
to pass the frame, but not the rim
of the 8-imch speaker.
Holes in botzom of irverted basket
are ports to release
back pressure. Dress tie enclosu-e up
with a deaoratwve grille
(shown i rigt hznd photo)

the speaker itself as a template; a paper
punch or any sharp, pointed instrument
will do the job.

Using the Enclosure. Connect the
speaker leads to your amplifier, and sit
back and listen to a familiar record. You
will find the upward firing arrangement
quite desirable, for the sound spreads
out in all directions—obscuring the fact
that you are listening ta a small 8”
speaker. Use of a pair of them imparts
an amazing stereo effect, totally elimi-
nating any ‘“hole-in-the-middle.”

A decided improvement in bass re-
sponse will be observed if the enclosure
is supported about two inches above the
floor. But instead of rigging up an elab-
orate support, the same effect can be
had by cutting six or eight equally
spaced 2” holes around the circumfer-
ence of what now serves as the bottom
of the enclosure (originally the top of
the basket). Keep the holes as close to
the bottom ag possible, using a tape
measure and drawing compass for layout
and a penknife for cutting as before.
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This time, however, take pains to make
your cuts as clean as possible, since they
will not benefit from concealment as does
the big opening for the speaker. Very
fine sandpaper can be used to smooth
off the edges.

You can also install a suitable protec-
tive and decorative cover for the speaker
if you are willing to exceed your 99¢
budget. Radio stores have grilles for
wall ar ceiling installations that will do
nicely. However, be sure the one you
select has an overall diameter not ex-
ceeding 10%”, so that it will fit the
basket  properly. (Electro-Products’
#SG-8CO, among others, makes a good
fit and is attractive as well). Four pan-
head machine screws, washers, and nuts
secure the works.

Bearing testimony to the value of the
finished product as both a unique, attrac-
tive conversation piece and an acousti-
cal device of commendable performance,
the author’s dentist extracted his two
SK-128 speakers from their factory en-
closures and put them into a pair of the
99¢ wastebaskets. —30-
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WE KNOW YOU'RE THERE BUT
WHERE OH WHERE? A literal antiworld
populated by stars and planets and made
up of atoms of antimatter may well exist
physically in addition to the known ma-
terial universe, according to Dr. Leon
Lederman, professor of physics at Colum-
bia University. Dr. Lederman presented
new basic evidence for the possible ex-
istence of such an '‘antiworld” in report-
ing with his associates on the discovery of
a new elementary particle, the ‘“‘antideu-
teron.”” The new particle is the antimatter
counterpart to the nucleus of deuterium, or
heavy hydrogen. In demonstrating its ex-
istence, the Columbia research team used
the 33-billion electron-volt synchrotron at
the Brookhaven National Laboratory.

“The antideuteron is the first compound
of antiparticles ever observed, and consists
of an antiproton and antineutron,” Dr.
Lederman explained. Knowing that the
antideuteron exists means that all the prop-
erties of the nuclear force responsible for
the stability of all nuclei ‘‘are closely mir-
rored in the antiwor!d.”” As a result, he
further stated that *'it is no longer possible
to question the basic physics part of the
cosmological conception of a literal anti-
world made up of negative nuclei surround-
ed by positive electrons. It is not possible
now to disprove the grand speculation that
the antiworld could be populated by think-
ing creatures.”

The evidence would seem to indicate
that this antiworld does not only have anti-
particles replacing particles, but also is a
mirror image of our world, in which the
flow of time is also reversed. Just where
this antiworld is, though, is somewhat of a
mystery. Investigators have looked, with-
out success, for evidence that it interpene-
trates the known physical universe. Dr.
Lederman pointed out, however, that ‘‘in
cosmological theory, if the whole thing
started with an explosion, there is every
reason to believe that the same number of
particles and antiparticles were created."”
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LITTLE THINGS MEAN A LOT—Two large-scale com-
puter memory systems able to store more than a
trillion bits of digital information will be built for
the Atomic Energy Commission by International

Business Machines Corporation. Basic storage ele-
ments are film chips contained in plastic cells; the
tiny cell held by Melva Ellis of IBM can store the
equivalent of three encyclopedia volumes—about 4.5
million words. Data will be recorded by means of
an electron beam which “‘writes'’ digital data on the
film chips in the form of microscopic black and
white coded spots. When information must be re-
trieved from, or stored in, the memory systems, the
cells move automatically to photoelectric reading
and writing stations. Retrieved data can be printed,
recorded on magnetic tape, or viewed at remote
data display devices. To be installed by IBM in 1967
at the Lawrence Radiation Laboratory in California,
the mass memories will be used to store results
of experiments processed by the laboratory’s vast
computer complexes.
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ELECTRONIC WHEELCHAIR DEVEL-
OPED—A hat-mounted electronic con-
trol system which enables people whose
limbs are paralyzed or amputated to
operate wheelchairs and other equip-
ment by head movements was recently
described by its inventor, Donald Sel-
wyn, a systems analyst at International
Telephone & Telegraph Corporation.
The equipment permits a quadriplegic
with normal head mobility to drive
himself about in a motorized wheel-
chair. According to Selwyn, the system
also has military and commercial ap-
plications, as it will permit a normal
individual to perform complex tasks
otherwise requiring an extra pair of
hands.

Before being provided with a servo-
controlled wheeilchair, Bruce Lowe, a
quadriplegic at New York's Goldwater
Hospital, depended for nearly 10 years
on the assistance of hospital person-
nel for wheelchair transportation.
Now, however, he propels himself
around without any assistance and is
studying pre-law at Long Island Uni-
versity. He has maintained an A aver-
age and has won a scholarship.

Bruce's wheelchair is equipped with
a head-controlled tape recorder for
taking and reviewing spoken notes at
the college. By simply nodding his
head he can perform all maneuvers
required for parking and navigating
around obstacles. Special nodding se-
quences can selectively operate the
tape recorder or other devices.
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‘‘OLD-FASHIONED'' METAL SCORES COMEBACK—
A pea-size pellet, traveling at meteoroid speeds,
wrecked these sheets of aluminum during tests
made by Boeing Company engineers in Seattle. The
purpose of the tests was to find the best metal to
use in building manned spacecraft. Despite the
damage shown here, test results favored use of
the ‘‘saucepan’” material over space-age metals.

GEMINI 7 TO USE LASER TRANSMITTER
—NASA has scheduled a communications
test between the two-man *“‘Gemini 7"
spacecraft and the earth using a laser de-
vice built by Radio Carporation of America.
One of the astronauts in the spacecraft
will aim the laser transmitter at another
laser light beamed at the spacecraft from
the White Sands Missile Range in New
Mexico during the 14.day flight set for
early 1966. When the light-beam receiver
picks up the pulses of light from the space-
craft, the ground laser beacon will flash
to indicate contact made. Weighing only six
pounds, the device puts out 16 watts.

ORBITING OBSERVATORY UNDERGOES
TESTS—Electronic equipment for an orbiting
observatory that will help scientists deter-
mine the origin of stars is being tested by
Sylvania Electric Products, Inc. Here, an
engineer is seen checking equipment inside
a thermal-vacuum chamber where tempera-
tures range from 70°F below zero to 160°F.
The equipment includes data processing and
programming devices, a guidance system,
and a power supply. The observatory, to be
carried aboard the largest unmanned satellite
under development by NASA, will permit sci-
entists to measure the light absorption char-
acteristics of intersteilar gas and dust clouds,
from which, it is believed, stars are formed.
Until now, astronomers have been unable to
study this light because it is absorbed by
the earth’s atmosphere. The space vehicle
will be launched with a circular orbit 500
miles above the earth sometime in 1967.
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“‘William Able 6 Oboe Zebra Zebra?

I pictured you quite differently!"”

CWIll it b-other you if | vacuum in here?"’

““WA60XX mobile, this is WAGZRG mobile. You've
got an extremely strong signal. What's your QTH?"

/

7

‘‘Oh, forget it. | can get a new suit any time.”"
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By LOUIS E. GARNER, IR.

Versatile electronic relay provides unlimited control functions

O YOU need a burglar alarm, a fire

alarm, an automatic fan control, an
automatic light switch, a liquid level
control, an automatic dehumidifier con-
trol, a photoelectric counter, a radio re-
mote control, a lawn sprinkler control,
an automatic door opener, a time delay
relay, an electronic latching relay, or a
sound-actuated relay ?

Would you like to amaze your friends
and neighbors, gain the respect of your
teachers or co-workers, assemble a
Science Fair project that is different,
or build a basic control that can be
used in hundreds of applications?

If you can answer yes to any of these
questions, you'll enjoy building and
using Super-Sens, an easy-to-wire, in-
expensive electronic relay so sensitive
that it can be tripped by a pencil line
drawn on a piece of paper.

Electronic relays are not new. They
have been designed and manufactured
for years. You can purchase a variety
of types at prices ranging from $20 to
$50 or more, or you can build Super-
Sens for less than $10.00.

One popular ‘“supersensitive” electron-
ic relay offered by a leading laboratory
supply house requires a signal current
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of 50 microamperes at a little under 10
volts. Super-Sens, in contrast, will trip
with a miniscule control current of
about 0.2 upa. at approximately 1 volt.
Using its built-in bias circuitry, the de-
vice can trip with as much as 50
megohms between its input terminals.

Super-Sens can be actuated by many
input devices: photocells, humidity
detectors, microswitches, thermostats,
magnetic contacts, pressure switches,
thermistors, and almost any high or low
resistance type of sensor or probe, as
well as the comparatively low level sig-
nals obtained from a carbon microphone
or a simple radio receiver.

Super-Sens, in turn, can be used to
actuate almost any type of electrically
operated equipment: lamps, solenoid
valves, buzzers, bells, power relays, fan
motors, pumps, door openers, heating
systems, etc.

HOW IT WORKS

Super-Sens is essentially a two-tran-
sistor, high-gain, direct-coupled d.c.
amplifier driving a standard sensitive-
type electromagnetic relay. See Fig. 1.
Transistors @1 and @2 are connected in
a modified Darlington circuit. (A Dar-
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Fig. 1. As little as 0.2 ua. at 1 volt is enough to
trigger relay; up to 50 megohms c¢dn be sensed.

lington circuit is a cireuit having two or
more transistors connected in such a
manner as to have a single input, a
common load and a current gain which
is the product of the current gain of
each transistor.)

Series resistor R tends to limit base
current to prevent accidental damage to
the transistors by excessively strong in-

e

put signals. Unbypassed emitter resis-
tor R3 stabilizes circuit operation, and
provides a degree of temperature com-
pensation. Sensitivity control R4 and
current limiting resistor B2 are parts of
a bias and control circuit to permit the
use of external resistive-type and switch-
type sensors. Circuit power is supplied
by Bl and is turned on and off with
s.p.s.t. switech S1.

When a signal or bias voltage of prop-
er polarity (base positive with re-
spect to emitter) is applied to the base
emitter circuits of @1 and @2, the tran-
sistors conduct and energize K1. Bias
voltage can be taken from the internal
R2, R}, B1 circuit (B terminal) or it
can be derived from an external circuit.

There are essentially three basic types
of input circuit control devices that
Super-Sens will cater to: those that
look like a voltage source, those that
look like a resistor, and those that look
like a switch. The voltage source de-
vices are hooked up to I and G.

The resistor control types are given
special consideration: high-resistance
devices are connected across terminals
I and B (in series with the internal

+
x 1 {
{
1‘)
SENSOR ! SENSOR SENSOR
D.C. VOLTAGE J HIGH Low AV ?
oUTPUT RESISTANCE RESISTANCE )
SUPER- SUPER-
SENS SENS
e { ~S e

Fig. 2. Any one of three basic types of sensors can be used: those that look like a voltage, such as a

photovoltaic cell, etc.; those that look like high or low resistors; and those that act like a switch.

" .
|| IIIIE

EXT. POWER SOURCE

r

N.c. S+ =

ARM )
0. (-

| SUPER-
SENS

. f'u0A0 B
L —

TO EXT
___ POWER SOURCE

EXT. ROWER SOURCE

Fig. 3. Controlled external load circuit can utilize almost any source of power. |f power require-
ments exceed the relay contact’s rating, a power relay can be added. One or two loads can be switched.
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Fig. 4. Etched circuit
board construction pro-
vides a mounting base for
all the components, in-
cluding the relay. Conven-
tional chassis-type con-
struction is also quite
suitable. If you want to
make your own printed
circuit board, you can use
these actual size photos
as guides. All components
are mounted on one side
of the board (top). The
foil side (bottom) must
be clean to prevent leak-
age between conductors.

bias circuit) and low-resistance types
are. placed between terminals / and G
with a jumper from terminals 7 and B,
as shown in Fig. 2. Actually, the re-
sistive devices are made to function like
a voltage source, since terminal B has
sufficient voltage of proper polarity to
forward-bias the transistors.

Switch-type devices cain be connected
between points I and B, and R} adjusted
to provide just enough voltage to pull
in the circuit when the switch is closed.
Conversely, these switches can also be
made to drop out the circuit. A jumper
between I and B, and R4 adjusted to pull
in the circuit, will keep the circuit on
until a switch across I and G causes the
circuit to drop out when it is closed.

The relay can be hooked up to provide
either a normally open, or normally
closed control circuit, or both, as shown
in Fig. 3.

CONSTRUCTION

Since the basic unit is the same for
all applications, let’s put the thing to-
gether, and then we’ll consider some of
the many applications. All components
are standard and readily available
through most electronics supply houses.
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PARTS LIST

B1—6-12 volt baltery

K1—Relay (JAICQO (S-100 or cequivalent)

Q1, Q2-—TI416 iransistor

R1—1000-0/m, YVia-wast resistor

R2—10,000-0/tm, V- -wait resisior

R3—47-0lim, Vi-watt resistor

R4—1-megohm potentiomeler, linear-taper

S1—S.p.s.t. toggle or slide switch

1—Etched circuit board*

1—Cabinet (Minibox 2102) )

Misc.—Small knob, screws, nuts. hardware, wire,
solder, etc.

*A pre-etched circuit board on an epoxy-glass
base is available from DEMCO, Box 16041, San
Antonio, Texas 78216 for $2.00. This firm can
also supply: a “bauic” kit (board. relay, tran-
sistors) for $7.50: a complete kit for $9.50: and
a pre-etched moisture sensor for $1.50.

If you etch your own board, follow
the actual size layout shown in Fig. 4.
Wiring is not critical, but special pre-
cautions should be taken. First, be sure
there is ample separation between the
I, B, and G terminals. Second, use an
epoxy-glass rather than a paperbase
phenolic copper-clad kase board, (mois-
ture absorption in the latter material
may cause erratic operation). Third, be
sure to remove all of the unused copper
during the etching process, for an al-
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SUPER -~ SENS @ BELL
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Fig. 5. Fire alarm circuit has fusible links F1 to F4, and thermostatic contacts T1, T2. Door and
- window contacts C1 to C3 and foil patterns make up burgiar alarm. Place sensors in strategic locations.

!

most invisible, microscopically thin layer
of copper can provide sufficient conduc-
tion to actuate the relay.

To avoid accidental mechanical
damage, mount the relay last. Heat-
sink the transistor leads with a pair of
long-nose pliers to prevent heat damage
when soldering. The Sensitivity control
can be mounted on either side of the
board.

The completed board can be mounted
in a small Minibox as a self-contained
instrument, or in another piece of equip-
ment, depending on the device's ultimate
use. Mount the board on spacers to pro-
vide air space between the board and
the cabinet. Power supply BI can be

“built in or externally connected.

A number of component changes can
be made to meet individual needs. Gen-
eral Electric GE-10 transistors will

serve as direct replacements for the
specified TI units. A Sigma 4F-1000/S-
SIL relay can be used in place of the
JAICO type, although a new layout and
larger circuit board would be required.
If maximum sensitivity is needed at all
times, omit R} and connect R2 directly
to the 81, K1 junetion,

A variety of power supplies can be
employed. The total current drain when
the relay is closed is only a few milli-
amperes, permitting the use of small
transistor-type batteries.

As might be expected, the instru-
ment’s ultimate sensitivity depends on
supply voltage, component tolerance,
and the gain of the transistors. With
the components specified in the Parts
List, the current sensitivity (for relay
closure) will vary between 0.15 and
045 pa., using a 9-volt power supply.

Fi‘é. 6. An RC network can be added to make a time-delay relay. Circuits (A) and (B) stay on for a
desired time after the switch is opened. “Turn on' is delayed in circuit (C) when the switch is closed.

-
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If higher gain transistors are used, the
overall sensitivity may be as great as
0.1 (or less) pa., while lower gain units
may provide a sensitivity of 0.75 pa.

APPLICATIONS

Burglar and Fire Alarm. An easily in-
stalled alarm system, suitable for a
home or place of business, is shown in
Fig. 5. It offers fire alarm protection
during the day, and both fire and bur-
glar alarm protection at night.

A break in any part of the external
series circuit will trigger the alarm.
A ‘“‘push-to-test” switch (83), when de-
pressed, will sound the alarm if the relay
circuit is in working order.

Fire protection is afforded by fusible
links F1 to F} and by thermostatic con-
tacts T and T2 placed on ceilings in
strategic locations. Door and window
contacts C1 to C3, together with the foil
patterns, provide burglar protection.
Any combination of switches, contacts,
or links can be used, so long as the cir-
cuit forms a closed loop and the total
resistance of the loop isn't great enough
to prevent an adequate amount of volt-
age from terminal B to be applied to
terminal I, The sensitivity control can
be adjusted to compensate for loop re-
sistance and battery conditions.

Switech S2 skips the door and window
detectors during the day, and 81, which
can be lock-protected, serves as a master
on/off control. If switching S2 from
night to day or day to night causes a
momentary but undesirable alarm, con-
nect the Night side of the switch to the
switch’'s center arm. In this mode of
operation, Super-Sens is on all the time,
the relay is energized, and the normally
closed contacts are held open.

Occasionally, a latch or alarm-hold
type of operation is desirable . . . that
is, once the alarm is triggered, it sounds
continuously even after a break in the
loop is restored. In this type of operation,
the alarm can be reset only at the main
panel, which could be located inside a
locked cabinet. To build in the latch fea-
ture, connect a 1-megohm, !%-watt re-
sistor in series with terminal I and S2.
Adjust the Sensitivity control until the
relay just pulls in (silencing the alarm),
then back off slightly. Use the test
switch and control alternately, and ad-
just until the desired action is achieved.
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Time Delay Relays. Controls which can

switch a circuit “ON" or “OFF” for pre-
set or adjustable periods of time are used
extensively in experimental work, pho-

tography,

laboratory tests, chemical

processing and manufacturing. Super-
Sens can be used in such applications by
adding a relatively simple “time delay”
accessory. Typical circuit arrangements
are shown in Fig. 6.

A 20-megohm resistor connected in se-

ries with a 0.25-uf. capacitor in Fig.
6 (A) sets up a time delay on the order
o_f 3 to 9 seconds, depending on the se*-
ting of the Sensitivity control. A mo-
mentary normally open contact switch
c9nnected across the capacitor allows the
circuit to conduct when the switch is
pressed and released. The relay closes
and remains closed until C1 is charged
up and stops drawing current. b

The circuit in Fig. 6 (B) permits a

wider range of control. When 81 is de-

SHORT LENGTH
OF CO-AX

TO SHIELD

INSULATED
BUSHING

PROBE

| ~

(8)

\—_-_

METAL TANK

Fig. 7. Levels of low- and high-conductive liquids
can be monitored by easily made probe..
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Fig. 8. These circuits can be used to control humidifiers and lawn sprinklers. Just a drop of rain
on the sensor will release the relay in circuit (A). Circuit (B) can detect slightest trace of moisture.

pressed and released, C1 is charged by
the bias supply and then discharges
slowly through the instrument’s input
circuit, holding the relay closed until C1
loses most of its charge. The time delay
varies with RI’s setting, and ranges from
about 25 seconds with RI set at 0 re-
sistance to as much as 1 minute and 45
seconds when R1 is set at 1 megohm. The
timing range can be changed if you use
different values for CI and RI1. The
" larger the time constant (R1 x C1), the
longer the time delay.

In Fig. 6 (C), a delay in “turn on”
time takes place after the slide switch
is thrown. When S1 is switched to the
“ON” position, the relay does not close
until the current through R1 and C1 falls
off enough to reduce the voltage drop
across RI1.

Liquid Level Control. Farmers, chemical
engineers, food processors, electroplat-
ers, beverage manufacturers, industrial
plant operators and others need to check
or maintain liquid levels in large tanks
or vats from time to time. Super-Sens
can do an excellent job in such applica-
tions when used with suitable sensor
probes. Typical techniques are shown in
Fig. 7.

A short length of rigid coaxial cable
can be used as a simple liquid sensor
probe if clamped to the side of a tank.
If the cable’s shield is connected to the
instrument’s B terminal and the center
conductor to the I terminal, the relay
will close when the liquid reaches the
exposed lower end of the cable. Connec-
tions are as shown in Fig. 7 (A).

If a metal tank is used, the sensor
probe may be a short length of conductor
mounted in an insulated, liquid-tight
bushing at an appropriate point on the
side of the tank, as illustrated in Fig.
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7 (B). If the liquid is highly conductive,
connections can be made to the / and G
terminals, with a jumper between the J
and B terminals. With these connections,
the Sensitivity control is adjusted until
the relay just closes. The relay will open
when the liquid level reaches the probe.

Other types of probes can be used, of
course, including insulated metal strips
cemented inside the tank or short paral-
lel metal rods mounted on an insulating
block and attached to the tank. Regard-
less of the probe used or the type of
liquid handled, Swuper-Sens can control
pumps or solenoid valves, or activate re-
mote signaling devices.

Rain Alarm. A standard moisture sen-
sor plate will make Super-Sens serve as a
rain alarm. The sensor plate leads are
connected as shown in Fig, 8 (A) and
operate in the same way as the level con-
trol in Fig. 7 (B). Just a drop or two of
rain on the sensor plate is enough to
cause the relay to open.

Humidity Control. A modification of
the “rain alarm” circuit is shown in Fig.
8 (B). Here, the moisture sensor plate
is connected and operated in the same
manner as the circuit shown in Fig. 7
(A). With this arrangement, Super-
Sens’ high sensitivity will respond to the
slightest trace of moisture and close the
relay. It can detect the small amount of
moisture condensed from a person’s
breath and can be used, among other ap-
plications, for controlling a dehumidifier.

Lawn Sprinkler Control. If the moisture
sensor plate used in the “rain alarm”
and ‘“‘humidity control” circuits is re-
placed by a pair of semi-insulated spike-
type probes driven into the ground, Su-
per-Sens will serve as an automatic lawn
sprinkler control. Its output terminals

(Continued on page 110)
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F ONE ANTENNA is good, why aren’t
two better? They are. Two properly
stacked antennas will bring in about
one-and-a-half times more signal voltage
than a single antenna; a stack of four
can almost double the signal voltage.
Of course you can’t just keep doubling
the antennas indefinitely. Beyond eight,
there is no appreciable increase in sig-
nal pickup.

However, increasing signal strength
isn’t the only reason for stacking anten-
nas. In fact, it isn’t even the best reason.
If you need more signal pickup, you may
be better off buying a more expensive,
higher gain antenna than stacking two
antennas. And, if even the best antenna
you can find doesn't do the job, you
should probably add a good mast-mount-
ed preamplifier.

When should you stack antennas?
When you are faced with certain recep-
tion problems that can’t be solved in any
other way. There are two ways to stack
antennas: vertically and horizontally.

Vertical Stacking. There are three rea-
sons for stacking antennas vertically:

(1) To reduce signal fading from dis-
tant TV stations;

HOW T0
STACK
TV ANTENNAS
T0
INCREASE
SIGNAL
STRENGTH
AND TO
REDUCE GHOSTS

By LON CANTOR
Jerrold Electronics Corp.




VERTICAL STACKING

reduces fading
reduces airplane flutter
increases signal pickup

HORIZONTAL STACKING

reduces ghosts
reduces man-made interference
reduces adjacent-channel
interference
reduces co-channel
interference
increases signal pickup

(2) To reduce airplane flutter;

(3) To increase signal pickup.

Because TV signals are so high in fre-
quency, they are limited primarily to
line-of-sight distances. However, by vari-
ous means, they do manage to get to
“blind” areas and regions a short dis-
tance over the horizon. While lower fre-
quency radio waves do follow the curva-
ture of the earth and TV signals don’t
bend very well, a small portion of the
TV signal does bend around obstructions
to get to the antenna. This can take
the form of a knife-edge type of dif-
fraction as from the roof-edge of a
building, or a gentler slope as from the
top of a hill,

Television signals also reach the fringe
antenna by reflection—bouncing off of
atmospheric interfaces, and refraction—
bending caused by atmospheric layers
with different densities.

Let's suppose you're putting up a
fringe antenna. You won’t get the most
signal just by mounting the antenna as
high as possible. Instead, you must care-
fully probe for the height that gives you
the best possible TV pictures. Because of
the methods of signal propagation, this
height is quite critical. It is the height at
which most of the diffracted, reflected,
and refracted signals that are present
arrive in phase. At heights at which
these various signals arrive out of phase,
they actually subtract from each other.

The trouble is that the signals that
reach the antenna by atmospheric reflec-
tion and refraction are not stable. They
change as the atmosphere shifts. This
is the main reason for signal fading in
fringe areas.

The solution to this problem is the
vertical stack. You put the two antennas
at different heights. Thus, when one
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antenna is receiving out-of-phase signals,
the other is receiving in-phase signals.
If you combine these two antennas prop-
erly, you wind up with an average sig-
nal that doesn’t vary much. This is a
form of diversity reception.

When the antennas are not delivering
the same signal, the out-of-phase anten-
na acts as a load to the in-phase antenna.
Instead of getting additional signal, you
actually get less than the in-phase anten-
na alone can deliver, unless you effective-
ly isolate one antenna from the other.

1/ /
[ /7

TWINLEAD

7 -

P e
™\ MATCHING
TRANSFORMER

HYBRID
SPLITTER

4

COAX
H

MATCHING
|~ TRANSFORMER

TWINLEAD

TOTV
SET

Fig. 1. Hybrid splitter allows signals from each
antenna to add to each other, and minimizes loss
when one antenna acts as a load on the other. Leads
to transformers and splitter should be equal.

Commercially available stacking bars
won’t do the job. Stacking bars are fine
when both antennas are delivering ap-
proximately the same signal. Obviously,
this is seldom the case in a fringe in-
stallation. o

Figure 1 shows how antennas should
be vertically stacked to minimize signal
fading.

There are five important things to do
to make a good vertical stack.

(1) Use identical antennas.

(2) If you use coaxial cable, such as
RG-59/U, you should also use a weather-
proof 300-ohm to 75-ohm matching trans-
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CHANNEL FREQUENCY "WAVELENGTH
NUMBER RANGE (mc.) (inches)
2 54-60 205
3 60-66 186
4 66-72 170
5 76-82 148
6 82-88 138
7 174-180 66.5
8 180-186 64.5
9 186-192 62.25
10 192-198 60.5
11 198-204 58.5

12 204-210 57
13 210-216 55.25

Fig. 2. Select wavelength of lowest channel to ad-
just space between stacked antennas to prevent mu-
tual interference. Two-thirds wavelength is minimum.

former mounted as close as possible to
each antenna.

(3) Use a hybrid type splitter. This
type of unit is like a one-way valve. The
output contains the sum of the two in-
puts, with virtually no loss. Yet the
two inputs are isolated from each other.
Even if the signal on one antenna goes
down to zero, it cannot subtract more
than about 109 of the signal from the
other antenna.

(4) Space the antennas at least two-
thirds of a wavelength away from each
other on the mast. A full wavelength is
preferred, but this is not always possible.
In calculating this distance, use the
wavelength of the lowest channel in your
area. Figure 2 shows the wavelengths of
all the VHF channels.

(5) Make the harness symmetrical.
The lead run between each antenna and
its matching transformer must be identi-
cal. Similarly, you must use equal
lengths of cable between each matching
transformer and the hybrid splitter,

Horizontal Stacking. It is foolish to use
a horizontal stack simply to increase sig-
nal pickup. It is easier, cheaper, and
just as effective to use a vertical stack
for this purpose. Horizontal stacks, how-
ever, may be the only possible way to
do the following things:

(1) To reject ghosts;

(2) To minimize co-channel interfer-
ence;

(3) To minimize adjacent-channel in-
terference;

(4) To reduce man-made interference.

Figure 3 shows the reception pattern
of one log-periodic antenna, compared
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with that of two of them horizontally
stacked. Notice that stacking not only
increased gain, but changed the pattern
considerably. The stacked pattern shows
two side lobes, although there are others,
with nulls in between. These nulls are
important. You can use them to get rid
of unwanted signals.

The pattern shown in Fig. 3 is for one
particular horizontal stacking situation:
when the antennas are stacked precisely
one wavelength apart (center to center).
Notice that under these conditions nulls

Fig. 3. Angle of null points can be changed by ad-
justing the spacing between horizontally stacked
antennas (solid line) to drop out interference.
Dotted line is response cuive of single antenna.

are produced at 30° to the right and left
of 0°.

Now, suppose you had a tall tower re-
fiecting a ghost signal from an angle 30°
away from the transmitted signal. You
would simply aim the two antennas at
the transmitter, the ghost would con-
veniently fall into the null, and you’'d
never see it on the TV screen. It is sel-
dom, however, that you can count on
unwanted signals coming in from pre-
cisely one of those angles. Therefore,
you have to find a metkod of varying the
angles of the nulls.

(Continued on page 113)
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By CHARLES ERWIN COHN

- PROTECT
. YOUR CAR’S
 ELECTRICAL SYSTEM

Forty-five-cent link provides under-the-hood fire protection

. MOST VEHICLE lighting and elec-

trical accessory circuits are well-
protected by fuses or circuit breakers.
However, the main feedline which con-
nects the battery to the generator and
to all circuits, except the starter, and
« the circuit wiring up to the fuse block
or circuit breaker very often go unpro-
tected. Should a short occur at a point
ahead of the protective devices, the high
currents would cause extensive wire
damage, battery damage, and possible
fire.

At a cost of only 45 cents, it is now
possible to minimize this hazard. A fus-
* ible link introduced by Chrysler Corpora-
tion on its 1965 autos can be adapted
for use in any car equipped with a 12-
volt battery system. The part number
is 2580389, and it can be obtained from
- any Chrysler dealer.

The link is a short length of 16-gauge
wire which behaves like a fuse. Because
the regular wiring in the car is much

FEED LINE

To
STARTER

_ﬁ
SOLENOID STARTER

— Insert fusible link between battery
I and main electrical feediine. Should
the link fail for any reason, you can

- reconnect the main feedline as before.

a
.

heavier, the link will burn out before the
regular wiring has a chance to do exten-
sive damage in the event of a short. At
30 or so amperes, the link runs hot; and
at about 40 amperes, it quickly melts.
Normal total current requirements in a
car rarely exceed 30 amperes. For the
system to operate again, once the link
fuses, it must be replaced. Special heat-
resistant insulation is used to safely con-
tain the hot link.

As shown in the diagram, the link is
connected as close to the battery in the
electrical system as possible. It should
not be inserted in the starter circuit.
Usually, the link can be attached to the
“hot” terminal of the starter relay. As
a safety precaution, disconnect the bat-
tery before you install it, and reconnect
the battery after the job is done.

Disconnect the feedline from the sole-
noid, and connect the end of the link
with the larger terminal lug to the sole-
noid and the other end to the feedline.
A small nut and bolt can be used to
connect both wires. All connections

‘should be firm. The junction of the link

and the feedline should be taped, and
positioned so that it will not accidentally
cause a short circuit.

In the event the link gives way when

you are miles away from a service sta- -

tion, reconnect the feedline as it was
originally—after you have cleared the
short circuit. S
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ELECTRONIC MATH QuUIZ

By ROBERT P. BALIN

Many basic electronic circuits can and do perform mathemat-
ical operations ranging from elementary arithmetic to integral
calculus. See if you can identify the electronic circuits (A-J)
below which perform the mathematical operations (1-10) at right.

(Answers on page 115)

J_—I. l A I Add

2 Count

o
w

Differentiote

4 Double

W

Divide

o

Integrote

7 Rotio

B+

8 Squore

|-

Subtroct

10 Triple
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Choose Your Tailor-Made Course in

N.T.S.“PROJECT METHOD" ELECTRONICS

You can succeed in TV-Radio
Communications . . . prepare
for F.C.C. License, service ad-
vanced satellites for industry
and defense.

You can install and maintain
electronic circuitry in missiles

and rockets . . . specialize in
microwaves, radar, and sonar.

Now! N.T.S. — one of America’s oldest leading home-study and resident tech-
nical schools—offers you GREATER CAREER O

PPORTUNITIES IN ELECTRONICS.

" M il

h 1., i

You can service and repair the
electronic ‘‘brains” of indus-
try — computers, data proc-
essing and other automation
equipment.

You can become a highly-paid
TV-Radio Technician, an elec-
tronics field engineer, or suc-
ceed in your own sales and
service business.

CHOOSE YOUR FIELD —INSURE YOUR FUTURE!

) ELECTRONICS-TV-RADIO
SERVICING AND COMMUNICATIONS

A basic course thoroughly covering fundame_ntal_s of
electronics, radio, TV servicing and communications.

MASTER COURSE IN
ELECTRONICS-TV-RADIO, ADVANCED
TV AND INDUSTRIAL ELECTRONICS

Qualifies you as a Master Electronics Technician —
the Man in Demand.

3 FCC LICENSE COURSE

Preparation for this government license essential for
many interesting jobs in radar, radio, television, com-
munications, guided missiles, many others. Upon com-
pletion of this course, if you do not pass the FCC
exam, your tuition will be refunded in full.

RADIO SERVICING
(AM-FM-TRANSISTORS)

Train for radio sales and service with dealer or
distributor.

4

5 TELEVISION SERVICING
(INCLUDING COLOR)

Covers installation, adjustment, repair and servicing
of black and white and color television . . . prepares
you for your own sales and service business.

STEREQ, HI-FI AND SOUND SYSTEMS

A growing field. Prepares you to build, install and
service modern sound equipment for home or industry.

7 BASIC ELECTRONICS

Gives you the fendamentals you must know to build
on for a future Electronics career. Also offers an
excellent background for Salesmen, Purchasing Agents,
and others in Electronics.

8 ELECTRONICS MATH

Simple, easy-to-follow instructions in the specialized
math you need in many electronics jobs.

INDUSTRY WELCOMES N.T.S. STUDENTS AND GRADUATES
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N.T.S. HOME TRAINING: QUICK, PRACTICAL WAY

TO HIGHER PAY, LIFELONG BENEFITS

N.T.S. “‘Project Method’’ Courses can help you get a new and better job — or
move up to higher pay in your present one.

N.T.S. “Project Method’' home training
lessons are shop-tested in the Resident
School in Los Angeles. You work on prac-
tical job projects, learn to use shop
manuals and schematics. Your N.T.S.
training is individual. You proceed at
your own pace. The Schools’ practical
methods plus more than 60 years of &
experience have helped thousands of |
students all over the world to successful
careers.

Most courses include Equipment Kits.
There are no Kit Deposits. Everything i
included in your low tuition. -

HIGH SCHOOL AT HOME BENEFIT NOW AND ALL YOUR LIFE

Learn easily. New modern method. National WITH NTS HOME TRAIN'NG

also offers accredited high school programs  Tpe nersonal guidance you receive during your training can
for men and women. Take only subjects you  pe very helpful to your progress. Many N.T.S. students are
need. Study at your own pace. Latest ap-  gaple to earn more money within a few months. You can pick
proved textbooks — yours to keep —every-  and choose your career. Work in industry or gp into business
thing included at one low tuition. Check  for yourself.

High School box in coupon for information.  Your services will always be in demand wherever you go —
and you can pick your spot!

N.T.S. Graduate Advisory Service can help you answer tech-
nical questions in establishing your own business and in
countless other ways after you've completed your training.

Sample Lesson

D, MAIL REPLY CARD ~

OR COUPON FOR ?’*ij :
T eree Book anp b ng

Yoy g g SAMPLE LESSON TS ‘“"""“

N

O LY.

o

. 3 s Please Rush FREE Electronics 'Opportunity Book® '
In Field of Your Choice e E and actual sample lesson on course checked below:
e 'E] Electronics-TV-RadioServicingandCornmunications'
You Enroll by Mail — and Save Money. J (] Master Course in Electrenics-TV-Radio 1
No Salesmen: This means lower tuition for you. Advanced TV and Industrial Electronics
Accredited Member N.H.S.C. 'C] FCC License Course Dept I
0] Radio Servicing (AM-FM-Transistors) Py 1
CLASSROOM TRAl NlNG ' [1 Television Servicing (Including Color) 205115 '
['_'! Stereo, Hi-Fi and Sound Systems
AT LOS ANGELES 'D Basic Electronics (] Electronics Math
If you wish to take your Electronics-TV-Radio training
in our famous Resident School in Los Angeles — the Name Age
oldest and largest School of its kind in the world—write
for special Resident School catalog and information, /] Address

or check coupon.

]
!
I
I
. . Cit State Zip.
T NAT]ONALSCHOOLS "E] );:heck here if interested ONLY in Classroom @
71

AT

Uﬂﬂl} ﬁﬁ‘;ﬁ WORLD-WIDE TRAINING SINCE 1905 Training at L.A.

4000 S. Figueroa St.,, Los Angeles, Calif 90037 |DCheck here for High School Department Catalogonly.
P e =l =l = = e D oD G G G G G O G G G G5 G -G .G
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PREDICTED RADIO RECEIVING CONDITIONS

EXCELLENT DX IS PREDICTED FROM NOVEMBER THROUGH FEBRUARY
By STANLEY LEINWOLL, Radio Propagation Editor

HE WINTER of 1965-66 is likely to be

the last good DX’ing winter season for
the AM broadcast band for some years. As
the sunspot numbers increase, we can ex-
pect to see more medium-wave signal ab-
sorption in the ionosphere. Propagation of
medium-wave broadcasting signals over
great distances is dependent on many fac-
tors, including transmitter power, frequency,
antenna characteristics, latitude of the
transmitting station, sunspot activity, the
time of day and, of course, the season of
the year.

During the winter nighttime listening pe-
riods, when noise levels in the Northern
Hemisphere will be at a minimum, DX con-
ditions should be at their very best. The
graph on this page shows the signal strength
variation in DX reception versus local time
at the mid-point of the path between trans-
mitter and receiver. For European AM
broadcasting stations between 500-1600 kc.,
the best DX period should be from ap-
proximately 2100 to 0000 EST.

The following is a summary of DX re-
ceiving conditions expected during the
period from November, 1965, through Feb-
ruary, 1966.

41 and 49 Meters. Continuing the trend
of the past several years, these bands will

10

be best for DX reception during the evening
hours. Among the stronger stations heard
in this hemisphere will be West Germany on
6075 kc., and the BBC on 6195 kc. Not
easy to log, but worth looking for, will be
Italy on 6060 kc., East Germany on 6115
kc.,, and RIAS on 6005 kc. The latter sta-
tion operates 24 hours a day from West
Berlin with transmissions aimed toward
East Germany.

The BBC will be active on 7130 kc. with
transmissions beamed to the South Pacific*
but coincidentally passing over the East
Coast of North America. The Russians will
be found throughout the 40-meter ham
band with transmissions beamed to North
America, particularly their block-buster sig-
nal on 7150 kc.

31 Meters. DX receiving conditions in
this band will improve during the early
winter months. Expect to hear DX stations
starting from late afternoon local time. Re-
ception will consist primarily of Europeans
and Africans, as well as some stations in
South and Central America.

Guinea will be on 9650 kc. until 1900

(Continued on page 123)

*See ‘“Shoot a Radio Wave Into the Air,”’ Lein-
woll, PorULAR ELECTRONICS, February, 1965, p. 65.

This graph, copied
from CCIR Report
264, Geneva, 1964,
shows the expected
signal loss of AM

broadcast-band sig-
nals vs. time at the
mid-point of the sig-

nal path. Across the
North Atlantic, AM
signals shouid be

strongest between 9

SIGNAL LOSS IN DECIBELS

p.m. and midnight,
Eastern Standard
Time. Strength of
the AM signal drops

=50

off rapidly after
about 1 a.m., EST.

1600 1800 2000 2200 2400

0200 0400 0600

LOCAL TIME AT PATH MIDPOINT
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By CHARLES E. FENOGLIO

SOLID-STATE

6-WATT AMPLIFIER

FOR

10 BUCKS

All-purpose push-pull audio amplifier operates on wide range of
input voltage and output impedance without bias adjustments

lF YOU would like to have a quality,
low-cost amplifier for a hi-fi or public
address system—one you can use at
home or in your car, and can convert
into a speech amplifier, modulator, or
high-power intercom—then try your
hand at this transistorized “Six-Watter.”
You can build it in less than two hours,
at a cost of about $10.00. All compo-
nents can be mounted on a printed cir-
cuit board, and construction is easy.

Several novel circuit features make
it possible to use few parts, eliminate
transformers, and achieve high efficien-
c¢y. A unique d.c. bias stabilizing net-
work eliminates the bias adjustments
normally found on this type of ampli-
fier and permits operation with a wide
range of supply voltages without modi-
fication.

The excellent low-frequency response
of the Six-Watter is due in part to the
absence of transformers and the use of
high-value coupling capacitors as well as
direct coupling. High-efficiency Class B
operation makes it ideal for use wherever
battery life is an important considera-
tion. Power consumption from a 12-volt
battery under no-signal conditions is less
than % watt.

While the amplifier can work on any
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supply voltage ranging from 3 to 15
volts, the higher the voltage source, the
greater the audio pawer output you can
get. An input signal of less than 0.2
volt is sufficient to drive the Six-Watter
to full output. This is more than ade-
quate gain for most tuners, and crystal
or ceramic phono cartridges.

How It Works. Audio input is coupled
to the base of transistor @1 through ca-
pacitor CI1. The amplified signal at @1I's
collector is direct-coupled to the base of
@2. Here again, the signal is amplified
and directly coupled to @3 and Q4.
Transistors @3 and Q4 work in opposite
directions; while one is conducting more,
the other is conducting less—their out-
put signals are 180° out of phase with
each other. This type of circuit makes it
possible to drive a push-pull output stage
without the aid of a transformer.

The signals from @3 and Q4 are di-
rectly coupled to @5 and @6 respectively.
Transistors @5 and @6 operate as Class
B power amplifiers. Balanced operation _
requires that the product of the current
gain of @3 and @5 be equal to that of
@4 and Q6.

The filter network, C2 and R}, pre-
vents audio voltage variations at point
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: 3R R3Z 2N1308
= <
| $39K m:é 4
B Q3
| [ 2NI304
|
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| 2NI1694
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|
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= | ! Q6
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I IN2069 mfem a70s E
I Q4 1 B
| + 2NI1305
———
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| 100f, L8 c
| R2 R6 S
| 239K 6800
| i
|
L
IV:EL(;JME CONTROL Fig. 1. The audio amplifier uses a nove! six-transistor circuit requiring
TUNER $-4—0TO neither transformers nor bias adjustments. It operates with supply
,‘:},‘,'LL-}F'E" voltages of between 3 and 15 volts. An input signal of 0.2 volt is suffi-
(SEE TEXT) cient to drive it to full output. Volume control can be added if desired.

PARTS LIST

CI1—10-pf.. 15-volt clectrolytic capacitor

C2—100-uf.. 15-volt clectrolytic capacitor

' 3—-1000-uf., 15-volt electrolytic capacitor

DI—1N2069 diode

F1—2-ampere fiuse

Q1 -2N1694 trausistor

2, O4--2N1305 transistor

O3—2N 1304 transistor

Q3, 06--2N554 or 2N 2148 trausistor

R1, R2 -39.000-0lrm, Vo-watt resistor

R3. R4. R5—-1000-0lm, Ya-watt resistor

Ro6—0630-0lun. Vo-watl resistor

R7. R8— d47-0hm, Vo-walt resistor

1 -Printed circuit board, available from Hasleton
Scientific Co.. Box 163, Hazcl Park, Mich.
48030 for $2.85 postpaid with all holes drilled
and for $1.95 postpaid undrilled

2.3 x 27 x W heat sinks, copper or alu-
minum

A in Fig. 1 from reaching @QI’s emitter.
This results in a high degree of d.c. sta-
bility without affecting the a.c. gain of
the amplifier,

Any speaker impedance ranging from
1.6 to 16 ohms can be used. Because
power output is a function of speaker
impedance, and source voltage, stick to
a 3.2-ohm speaker and a 12-volt source,
if possible.

Construction. You can make your own
circuit board, or purchase one for $2.85
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i 1
Fig. 2. Carefully locate and solder all of the com-
ponents onto the printed circuit board as shown.

N
—t e

POPULAR ELECTRONICS




6 WATT
AMPLIFIELL

Fig. 3. Use this full-size guide in making your printed circuit board. Space the transistors about 14" above
the board and hoid transistor leads on top side of board with a pair of long-nose pliers when soldering.

(see Parts List), or you can mount and
wire the components on a small (ap-
proximately 4” x 6”) conventional type
chassis. If you use the board, locate and
solder the parts in place as shown in
Fig. 2. Space the transistors about '4”
above the board and hold the transistor
lead on the top side of the board with a
pair of long-nose pliers while soldering.

Heat sinks for @5 and @6 can be cut
from a %s” copper or aluminum sheet,

HEAT SINK

L——n-u-;/S:‘—~L—29/32"—-| =

3 ?zLo{«:c-slsz"—-l 3/9‘

TRANSISTOR
6-32"SCREW

Fig. 4. Use thin copper or aluminum stock to make
heat sinks and mount with the transistor as shown.

November, 1965

and should measure 1%” x 2%”. Drill
holes as shown in Fig. 3. Two holes are
used to mount each heat sink on the
board, and two are used for the transis-
tor pins. Paint the heat sinks black to
increase thermal dissipation. If you plan
to use the amplifier continuously at high
power levels and high ambient tempera-
tures, increase the size of the heat sinks.

Final Check. After completing con-
struction, feed a 6- to 12-volt d.c. source
to terminals 2 and 4 (positive voltage
to terminal 2) and measure the d.c. volt-
age between point 4 and terminal 4.

It should be one-half the supply volt-
age. If it is not, R1 and R2 may not be
matched closely enough. In this case,
temporarily replace R1 with a 100,000-
ohm potentiometer and adjust the pot
until the voltage at point A measures
one-half the supply voltage. Then meas-
ure the resistance of the potentiometer
and replace it with a fixed resistor of
that value.

Modifications. You can add a volume
control to the amplifier by connecting a
potentiometer to the circuit between the

(Continued on page 111)
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PARTS PROFILES|

By DON LANCASTER

COMPONENTS OF THE MONTH

“PARTS PROFILES" IS INTENDED TO PROVIDE YOU WITH EX-
CITING INFORMATION ABOUT UNUSUAL OR LITTLE KNOWN
ELECTRONIC COMPONENTS AND DEVICES THAT ARE INEX-
PENSIVE, INTERESTING, AND USEFUL. THESE PRODUCTS WILL
USUALLY ENABLE YOU TO BUILD MORE INTERESTING PROJ-
ECTS AT LESS COST, IN LESS TIME, AND WITH IMPROVED
PERFORMANCE. ALL ITEMS COVERED ARE AVAILABLE NA-
TIONALLY OR FROM AT LEAST ONE RELIABLE SOURCE OF

SUPPLY.

CERAMIC FILTERS REPLACE L.F.’S

Is an i.f. transformer a must in every
superhet receiver? Not any more. You can
now use a new resonant mechanical filter
by Clevite that tunes automatically to the
455-ke. i.f. in any transistor radio. It comes
in two series (TO-01 and TO-02).

“Transfilters,” as they are called, are tiny
ceramic devices no bigger than your thumb-
nail, and they never need alignment. Fea-
tures include: low cost ($1.70 each); small
size (34" x 54" x 3/16”, maximum); low
insertion loss (less than 3 db); wide band-
widths (4 to 10 kc.); and availability of all
standard input and output impedances.

The same manufacturer has also put out
a resonant trap (TF-01) that can be used in
place of the conventional emitter bypass
capacitor in transistor circuits to increase
the i.f. selectivity. Figure 1 shows typical
frequency response of a transfiltered i.f.
stage in which both TO and TF transfilters
are used. For a typical transistor i.f. circuit
using the transfilters, refer to Fig. 2.

-
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But transfilters are not limited to i.f.
circuits; they have other applications. You
can use one to make a test oscillator if you
don’t own a signal generator, or would like
to have another signal source. Figure 3
shows a simple oscillator employing the
TO-01 unit. This oscillator can be assem-
bled and put into a pocket flashlight case,
complete with penlight batteries, and can be

used for signal injection or other test
purposes.
40 I
T0-01A / wirH,
mN EMITTER
30 BYPASS
. Jo-024 y
o N ’
N
=z N ¢
= 20— 4 WITH
A ~ <00, IV / ,-lCAPAcrron
] % N v L A(EMITTER
S A [ / BYPASS
ENSIRRE ’
10— v/
q \ 5 7’ 71/
\ 1
o T
410 420 430 440 450 460 470 480 490
KILOCYCLES

Fig. 1. Typicat relative frequency response of trans-
fitterized receiver i.f. stage. Note attenuation when
Clevite TF-01 reptaces emitter bypass capacitor.

You can get data sheets and application
notes direct from the manufacturer, Clevite
Electronic Components, 232 Forbes Rd.,
Bedford, Ohio. The retail outlet is Semicon-
ductor Specialists, Inc., 5700 West North
Avenue, Chicago, 1ll. The TO types retail
at $1.70 each, and the TF at $1.50.
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3
3 4.
3 33K 7K
2
50pf]+
2N140
d
FROM
CONVERTER B8 r To-01A
T0-014 E s800 )
TF-Ol1A Aupro
< - : OUTPUT
3 3
2.2 27K 380N3 35.6K K
3 2
1 0
| AVC
+9vDC

Fig. 2. This transistorized circuit uses transfilters in place of conventional i.f. tra=~{~ri .ers. Insertion
loss is less than 3 db, and bandwidths of from 4 to 10 kc. provide a selec.ive cr h.gh-quality i.f.

AMPLITUDE
MODULATED
INPUT

-6vDC
1KQ
'
I (.OSSM. I
:
b:

TO-0IA

10K

TEST
-05pf. ‘OUTPUT

Fig. 3. Test oscillator using a TO-01 transfilter
and a single transistor. The unit can be built and
housed in a small pocket flashlight case, complete
with penlight batteries and all, at a very low cost.

NEW SEMICONDUCTORS REPLACE TUBES

Here, at last, are the long-awaited equiva-
lents of the popular 35W4 rectifier and the
50C5 power amplifier vacuum tubes: the
new RCA 40265 silicon rectifier and 40264
silicon transistor. With this double-bar-
reled bombshell, RCA has tolled the death
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knell for the vacuum tube in circuits com-
monly used by the experimenter or hobbyist.

With these semiconductors, you don't
waste the 13 watts of heater power that
vacuum tubes consume, and which does
nothing more than heat up the inside of your
radio. phonograph, or what have you, and
cook the life out of your capacitors and
other components. What’s more, the silicon
units cost less than the tubes.

We are not saying that these semiconduc-
tors are precisely interchangeable with their
tube counterparts. What we are saying is
that they will perform every circuit func-
tion that the tubes will, and at the same
voltage levels. RCA plans to use these two
semiconductors (plus three more you’'ll learn
about when you write for data sheets) as the
basis for a line-operated all-solid-state AM
radio, as well as in other consumer items.

Let’s take a look at the 40265 rectifier first.
When working with this baby, remember
that you are playing with an a.c.-d.c. circuit

(Continued on page 116)
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OLID STATE

S
By LOU GARNER, Semiconductor Editor

AST MONTH we suggested that hobbyists

and experimenters consider using some

of the low-cost silicon transistors on the

market. And we listed some of the types

that are available. Now let’s go into them
in a little more detail.

Texas Instruments’ TI-411 through TI-414
are medium-power, high-frequency ampli-
fiers, while TI-415 through TI-419 are low-
level, low-noise amplifiers. General Electric’s
2N2921 through 2N2926 and the GE-10 are
all audio amplifiers. Of these, the GE-10 is
the most readily available; this unit can be
used as a general-purpose replacement for
nearly all other low-cost silicon transistors.
Motorola’s MPS706 and MPS834 are switch-
ing types, and are quite suitable for use in
r.f. or audio circuits.

. All these transistors are encapsulated in
molded epoxy with one side flattened, as
shown in Fig. 1, to facilitate lead identifica-
tion. As shown, currently available units
feature in-line lead connections. These dif-
fer from the usual spaced lead arrangements
used in such popular types as the 2N107
and 2N170. ,

Remember that all currently available
silicon transistors are npn types, so if they
are being used as direct replacements for
pnp germanium types, the circuit power sup-
ply and electrolytic capacitor polarities must
be reversed. Figure 2 shows a typical bias-
ing arrangement you can use for an npn
amplifier stage.

In general, silicon transistors have lower
internal leakage than corresponding germa-

FLAT

4" SIDE Sioe

SIDE

LETTERS MOLDED
ON E

FLAT SIDE

—

o
ma
®o
oo

3
E €
S

Fig. 1. Silicon transistors featuring in-line lead

connections instead of usual spaced lead arrange-

ment. Flattened side facilitates lead identification.
»

nium types. Moreover, many of the newer
silicon jobs have very high beta (gain) rat-
ings. For example, the TI-416 has a gain of
over 600. If you put a silicon transistor in a
circuit designed for operation with a germa-
nium job, you may have to readjust the
base bias to achieve optimum circuit per-
formance. In the circuit shown in Fig. 2, the
base bias can easily be readjusted by simply
changing the RI/R2 resistance ratio.

If you check the spec sheets for the vari-
ous transistors mentioned here, you’ll come
up with a wide set of ratings but you’ll also
find that each of the types has a power dis-
sipation of at least 200 milliwatts, and a
collector-to-base rating of at least 25 volts.
What this all means is that you can use sili-
con transistors in most standard circuits,
and in so doing get a moderate amount of
power from the output stages.

Although we have been talking about the
low-cost jobs, all that has been said applies
to the higher priced silicon transistors as
well. Naturally, some transistor lead ar-
rangements vary, but their applications re-
main the same. So if you want to start out
experimenting with transistors salvaged
from the inexpensive surplus computer
boards that many distributors are offering,
go right ahead. Later, as you gain experi-
ence with silicon types, we think you’ll agree
that you'd “rather switch than fight.”

Reader’s Circuit. Who said simple AM
broadcast-band receivers have lost their
charm? Certainly not reader Cary A. Jave-

Fig. 2. Circuit configuration of typical amplifier
stage using a silicon transistor. Base bias is de-
termined by resistance ratio of R1/R2 combination.
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Fig. 3. This two-transistor
‘‘all-wave'' radio circuit

was subimitted by reader Cary
Javener. Short-wave and
standard broadcast-band trans-
missions can be received

a
1

ner (Rt. 1, Box 208-A, Cameron, Wis. 54822),
who submitted the general-purpose receiver
circuit shown in Fig. 3. Cary says his little
two-trans.stor ‘“all-wave” radio does a su-
perb job receiving amateur and s.w. bands,
in addition to the standard broadcast band.
The only requirement is that a rew coil be
substituted for each band since there are no
provisions for switching.

Cary observed that the receiver’s upper
frequency is determined primarily by the
characteristics of QI as well as the induc-
tance of the coils used. Tuning will be criti-
cal on the high bands unless a smaller
tuning capacitor is used for C3, about 140
pf. or less, when working the high bands.

Unfortunately, Cary did not furnish spe-
cific coil-winding data, although he did indi-
cate that he used a set of plug-in coils
capable of covering from 530 kc. to 15 mc.
However, the coils are nothing special; just
keep the tap as close as possible to the base-
end of the coil.

Let’s look at the circuit. Coil LI and ca-
pacitor C3 comprise the r.f. tuning circuit,

Ct
+] 16)1(.

merely by changing the plug-in
coif (L1) for each
desired frequency band.

while CI and C4 are just couplers. Capaci-
tor C2 is variable from about 60 to 100 pf.,
and controls the amouat of regeneration de-
sired. Transistor @I is a 2N706A npn r.f.
amplifier operated as a grounded emitter re-
generative detector. It is base-biased by the
drop across RI. Interstage transformer T'I
is an Argonne ARI109, while output trans-
former T2, an Argonne AR164, was selected
to match the impedance of the 8-ohm
speaker used.

Transistor @2 is a 2N109 pnp unit that’s
being used as an audio driver; it is indi-
rectly biased through R2 and R3. Capacitor
C6 is an audio coupler, and C7 is an emitter
bypass capacitor which reduces negative
feedback; they are both 10-volt electrolytics.
Operating power is supplied by a single 9-
volt battery, but you eould use six penlight
or flashlight cells in series instead. The on-
off switch can be any s.p.s.t. type.

The receiver can be assembled on a regu-
lar metal chassis, on a perforated phenolic
board, or even on an etched circuit board.
It all depends on yeur own preferences,

Ql
2N502A

Cc6
B8 100pf.

Fig. 4. Base-modulated oscil- Monm‘.ﬁ;ﬂ# n
lator by Philco can be |

used in a sweep generator, pa—
wireless mike, or -
transmitter circuit. Basically
a modified Hartley oscil-
lator, the circuit produces
good frequency modu- 15

fation tinearity with modula-

ting voltage applied

to the base of transistor Q1.

x

e AAAAAAA
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rour PUT
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E
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since neither layout nor lead dress is critical.
But regardless of what you do elsewhere,
you must follow good wiring practices in
the r.f. section; that is, keep leads as short
and direct as possible and properly dressed.
And watch your polarities.

Cary swears that he was able to pick up
amateur stations in Wisconsin, Minnesota,
and Michigan using a 75-meter coil wound
on a ferrite core, and that almost any stan-
dard antenna can be used with his receiver.
However, remember that the set’s sensitiv-
ity, as well as its selectivity, will be gov-
erned largely by the coils used, as well as by
the skill of the operator in adjusting both
the tuning (C3) and regeneration (C2) con-
trols. In general, C2 should be adjusted to
just below the point at which oscillation
takes place.

Manufacturer's Circuit. Developed by
Philco and described in Application Report
#1755, the base-modulated oscillator shown
in Fig. 4 can be used in a sweep generator,
wireless microphone, telemetry system, or
transmitter circuit.

It is basically a modified Hartley oscilla-
tor, with @I's base bias supplied by voltage
divider RI-R2. Here, the modulating volt-
age is applied to the transistor base, but
equally good frequency modulation linearity
would be obtained if the modulating signal
were applied to the emitter. However, to get
maximum utilization from even weak modu-
lating signals, the base modulation tech-
nique is to be preferred. Furthermore, be-
cause some amplitude modulation is always
present, regardless of what you do, limiters
should be used to remove the AM peaks.

In Fig. 4, coil LI and capacitor C3 form
a parallel tuned circuit whose frequency is
determined by @I's internal collector-to-
emitter capacity. the inductance of the coil,
and the setting of C3. The interelectrode ca-
pacitance. in turn, is a function of the base
bias which varies with the applied modulat-
ing signal. It can be seen, therefore, that the
frequency of the oscillator varies with the
amplitude of the modulating signal.

The oscillator is designed to operate at a
center frequency of 30 mc., with a maximum
deviation of 400 kc.. and can be built with
readily available components. For instance,
transistor @/ is a Philco 2N502A unit, C! is
a 12-volt electrolytic, C2, C5, and C6 are
ceramic or mica capacitors, while C3 and C4
are small trimmers. Coil LI consists of 20
turns of B&W 3003 14”-diameter coil with
emitter tap at 3 turns, and the output tap at
914 turns. Battery B! is rated at 12 volts;
and all resistors are half-watters.

Transitips. In our October column, you
may recall, we discussed some of the effects
of harmonic distortion, and pointed out that
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(A) Yy (B)
Fig. 5. These waveforms show what happens when
two identical signals are handled by (A) linear (dis-
tortion-free) amplifier and (B) nonlinear amplifier.

a nonlinear amplifier can easily become a
harmonic generator, producing frequencies
that were not part of the applied signal. For
example, if you put in a 1-kc. note, you can
get out harmonics at 2 ke., 3 kc., 4 kc., etc.
We refer to them as second harmonic, third
harmonic, and so on.

Now let’s look at another type of distor-
tion which is also due to the nonlinear
operation of an amplifier. This is inter-
modulation distortion, better known as
plain .M. In some respects, LM. is more
annoying than harmonic distortion, and can
be a headache even when the harmonic dis-
tortion is within a tolerable level.

For example, suppose two signals, each of
a different frequency, are applied simultane-
ously to a distortion-free amplifier. One will
merely be superimposed on the other, and
the resultant waveform will be as shown in
Fig. 5(A). Observe that the amplifier out-
put signal contains enly the original signals.

On the other hand, if the same two signals
are passed through a nonlinear circuit, one
signal will modulate the other, developing
an output waveform similar to that in Fig.
5(B). This composite signal contains not
only the two original signals, but also fre-
quencies equal to their sum and difference.
For instance, if the two original signals were
50 cycles and 1 kc., the output would con-
tain signals at 50 cycles (original), 950
cycles (difference), 1 ke. (original), and 1050
cycles (sum).

The situation becomes even more complex
when both harmonic and intermodulation
distortion are present. The output waveform
would then contain not only the sum and
difference frequencies of all signals handled,
but harmonics of these, harmonics of the
original signals, and the sum and difference
frequency signals of the various harmonics.

In terms of practical transistor amplifiers,
harmonic distortion generally is caused by
incorrect bias, overdrive, a defective tran-
sistor, transformer saturation, or a leaky
coupling capacitor. Push-pull circuits can
be used to minimize the effects of harmonic

(Continued on page 114)
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AS THE YOUNG MAN sits facing the
computer, a punched paper tape is
drawn through a photoelectric reader.
Now the electric typewriter tied into the
computer takes over. The young man
shifts slightly forward to read the ques-
tion that has been typed out. He ponders
the question for a moment and then
types back his answer. The computer,
through the typewriter, responds:

“Your anmswer is incorrect. At your
earliest convenience read pages T4-79 in
your textbook. Try again’”

The young man described above is
using ALPHA-COM, a teaching program
which permits a question-and-answer re-
lationship between the student and the
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Computer
becomes a teacher

ALPHA-COM

The computer’s arithmetic
and logic circuits evaluate the answers,
deciding whether they are right or
wrong. If an answer is right, the com-
puter types the next question. If wrong,
it types back an appropriate reply and

computer.

tells the student to try again. Some
typical ALPHA-COM replies are:

“Read the question again, more care-
fully.”

“You are guessing. Try again.”

“Ask your instructor for additional
reading assignments.”

ALPHA-COM is neither expected nor
intended to replace human instructors
but is a powerful teaching aid that
makes the learning process faster and

81



easier. Developed at Northwestern TV
and Electronics Institute of Minneapolis,
Minn,, it enables the computer to test a
student’s knowledge, to call attention to
his errors, to evaluate his performance
by calculating a numerical grade, and
to make recommendations for further
study. Because Northwestern trains tech-
nicians for employment in the electronics
industry, the original ALPHA-COM pro-
gram contains questions relating to elec-
tronics theory. It can, however, be easily
modified for other subject areas.

A compassionate but demanding teach-
er, ALPHA-COM (for ALPHAnumeric
COnversational Mode programming) will
always give the student a chance to “try
again” after an incorrect answer, but it
insists on a correct answer before going
ahead to the next question. Not only
can the computer recognize an incorrect
answer, it can recognize an illegitimate
answer—one that has nothing to do
with the question it has asked. It will
respond to such an answer by typing
out a reprimand to the student, and it
will tolerate two such attempts to be
“cute.” The third time, it will summon

the human instructor by repeated ring-
ing of a bell. Only manual intervention
by the instructor (he types a special
code number) will stop the bell and re-
store question-and-answer operation,
While the giants of the computer in-
dustry direct their major efforts toward
business and industrial applications, edu-
cators are more concerned with the com-
puter as a teaching machine. It is not
difficult to imagine a future installation
consisting of dozens of typewriter-
equipped stations connected to a central
computer which would have sufficient
memory capacity and input/output cir-
cuitry to handle a whole class of stu-
dents at once. The computer would com-
municate with each student individually,
allowing each to progress at his own
rate, and directing some back to earlier
lesson material for review. It would also
calculate students’ grades and retain
these in memory for later reporting to
school officials. All this is not mere
speculation—it can be done today by any
school having computer-oriented person-
nel and sufficient funds for the necessary
hardware. —FEd Bukstein

GET THAT BEAM

THERE ARE three very good reasons

for taking a photo of your brand-new
beam antenna. First, you might find a
magazine willing to publish the shot
(don’'t laugh—it happens every day);
second, you might fit the photo into
your next QSL card; but the third rea-
son may be most important. When that
antenna went up, so did your insurance
liabilities. Not only is a beam a hazard
(children always try to climb the tow-
er), but have you considered the cost of

The photo on the left was
taken with 35-mm. Plus-X

ANTENNA SHOT

replacement? Are the tower and beam
insured? If they are, how can you ap-
proximate their value—without a photo
that an expert could appraise?

Taking antenna photos is not an easy
task. Most amateur photographers need
reminding that black and white films
don’t “see” the same things against the
bright sky as the human eye. Filtering
is called for (see caption), and be sure
to shoot when tke sun is glancing light
off the elements toward the camera. -0

and a setting of 1/100 sec.
at fl6—no filtering. On
the right is the same scene
shot several minutes later
with a Kodak Wratten Type
A filter at 1/100 and
f5.6. Note darkened back-
ground and howthe elements
stand out against the sky.




DON'T JUNK YOUR OLD FM TUNER

UPDATE IT FOR LAND MOBILE RADIO SERVICES

AS YOUR FM tuner been made obso-
lete by the recent onslaught of
vastly improved FM and FM stereo re-
ceiving equipment? Then spruce up that
old tuner and snoop in on police calls,
fire, civil defense, weather reports, and
rescue squad operations for sheer pleas-
ure or wild excitement. The simple modi-
fications described here will enable you
to change the tuning range of any vari-
able-capacitor-tuned FM tuner or re-
ceiver to pick up high-band Land Mobile
radio services (see “Hats Off to VHF,”
August, 1965). It should take less than
30 minutes.

This conversion to receive the 152- to
174-mc. band is designed to maintain
the standard 10.7-me. intermediate fre-
quency. The if. section of the tuner
need not be realigned. However. to avoid
getting lost in tracking and other prob-
lems, you should be certain that your
tuner or receiver is in good working
order before you begin the conversion.

The procedure is basically the same
for any variable-capacitor-tuned tuner,
regardless of make or model, the only

Fig. 1. The tuner front panel, dial
cord, and dial-cord pulley can be re-
moved to provide adequate working
space. In most cases, it will only
be necessary to remove the tuner
chassis from the cabinet to gain ac-
cess to tuning capacitor and coils.
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By CHARLES E. FRANCIS, K8VRX

difference being in the number of turns
for the rf. or oscillator coil. While it is
easier to pinpoint the effects of your
modifications with a grid dip meter or
other frequency-measuring device, in
most instances you will be able to find
your way simply by noticing the effects
of each adjustment. The Heathkit Model
FM-3 tuner, typical of a great many
units now in use, responded very well
to this treatment.

Converting the Tuner. The modifications
are simple and consist of the following
four steps:

(1) Remove the tuner case, and all
components necessary to gain access to
the tuning elements. Do not remove
more than you have to. Figure 1 shows
the front panel, dial cord, and dial-cord
pulley removed to give you a better
view of the parts to be modified.

(2) You will note that the tuning
capacitor (Fig. 2) has two sections, the
front being the r.f. section, and the rear
the oscillator section. Using a pair of
long-nose pliers, carefully remove one
rotor end plate from each section. These
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OSCILLATOR
FREQUENCY
ADJUST

OSCILLATOR COIL
(2 TURNS)

RF COIL
(2 TURNS)

Fig. 2. These components determine the operating
frequency of the tuner. The coils are adjusted by
compressing or expanding the turns as necessary for
good frequency coverage and tracking in the band.

plates are press-fitted into place and can
be gently worked out of their positions.
It should not be necessary to twist, bend
or break the plates. Caution: Do not
bend, loosen, or otherwise damage the
other plates. If possible, do not even
touch the other plates. After removing
one plate from the rotor in each section,
there will still be two rotor and two
stator plates left in each section. (If
your tuner has a different-size variable
capacitor with a different number of
plates, the procedure is still the same—
do not remove more than one plate from
the rotor in each section.)

(3) Remove the r.f. coil and replace
it with a two-turn coil formed by wrap-
ping a piece of #16 solid copper wire
around an ordinary pencil. Stretch the
coil turns to a length of % inch, leaving
a short pigtail for connection.

(4) Remove the oscillator coil and
replace it with one formed by wrapping
two turns of 16 wire around a pencil.
Stretch the turns to '3 inch across.
Reconnect the oscillator coil tap at the
center of the coil, and reassemble the
components and hardware, but do not
put the tuner back into the case.

Except for an air check and a few ad-
Jjustments, your conversion is completed.

Antenna Considerations. For optimum
performance, a highly directional an-
tenna aimed at the station you are listen-
ing to is ideal; but with signals coming
at you from different directions, you
are better off with a ground plane or
other omnidirectional antenna. The ver-
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tical antennas usually have a 52-ohm
impedance and call for a 52-ohm coaxial
transmission line. If you do go for the
52-ohm job, insert a 52-ohm to 300-ohm
matching transformer between the line
and the set, at the set’s antenna ter-
minals.

An ordinary indoor TV 300-ohm an-
tenna can be used quite effectively, if
you telescope the elements down to
proper size. Simply adjust the length
and direction for maximum volume.

Touch Up and Tune In.If the tuner
works perfectly when you connect the
antenna, go no further—you're in! But
most likely yow'll have to do a little
touching up of the coils and/or trim-
mers. Here's what you do:

(1) Tune in a station near 170 mec.
and carefully adjust the oscillator trim-
mer to bring in the station near the
high end of the band. If you can't bring
in the station where you want it when
adjusting the trimmer, try expanding
or contracting the length of the oscil-
lator coil to move the station down or
up, respectively.

(2) Adjust the r.f. trimmer for maxi-
mum volume and clarity. If you have
the feeling that you could get more out
of the r.f. trimmer by tightening it a
wee bit but you can’t because it is al-
ready screwed all the way down, just
back off about a turn and a half, com-
press the r.f. coil a little and try the
trimmer again. (Of course, you can
expand the coil if the trimmer is wide
open and still doesn’'t seem to be open
enough.)

(3) Now try tuning in a station at
the low end of the band. If the station
comes in, that’'s it. If it doesn’t, you
may have to shift the tuning range up
a bit more. It's easy; the oscillator ad-
Jjustments shift the band up or down the
tuning scale and the r.f. stage peaks the
signal.

Should you run into tracking prob-
lems, such as good volume and clarity
at one end of the band and not at the
other, select a station in the middle of
the band and, with the variable capac-
itors set in mid position, adjust the
oscillator and r.f. coils and trimmers
for maximum veolume and clarity. Any
tracking errors still present will be re-
duced by about 50%. . -0~
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Why depend on batteries
when you can get

all the energy you need
free of charge? How?

LET THE SUN POWER YOUR PORTABI.E

By HOMER L. DAVIDSON

YOU CAN USE the sun to power your
small transistor radio—or, if it's
raining, you can use » 100-watt light
bulb. The only other element you really
need is International Rectifier Corpora-
tion’s “Solar Pac,” which can be hooked
up to charge the radio’s battery, or to
operate the radio, or to do both. The
“Solar Pac” comes in two models:
SP5C26C (4.5 volts at 26 ma.) and
SPI9C13C (9 volts at 13 ma.), and is
available from electromc supply houses
for $9.95. :
There are many ways you can connect
the solar pack to your radio. You may
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want to add a switch (see schematic) to
provide a choice of either solar or bat-
tery power. Or you can simply connect
the pack’s 6” leads to the battery con-
nections inside the radio. You can even
use the solar pack as a plug-in supply
by connecting an earphone jack and
cord to the pack, removing the existing
wires from the radio’s earphone plug,
and running a pair of wires from the
plug to the battery connections.
Mounting the pack is no problem as it
is supplied with mounting pads which
can be attached easily to any radio case

Hook up a couple of alligator clips to the leads of
the solar pack to make easy-to-connect power supply.

By connecting the solar pack in parallel with the
battery, you can charge the battery while operating
the radio, or run the radio without the battery.

The earphone jack connections of your transistor ra-
dio can be modified to accommodate the solar pack.
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Your portable can be switched to either battery or
sun operation by adding a slide s.p.d.t. switch.

or cover. But for a more permanent in-
stallation, place the pack against the
plastic back of your radio, outline its
shape with a scribe, carefully cut out
the required area with a knife-tipped
soldering iron or jeweler’s saw, fit the
pack into place, and seal around the
edges with cement.

If you plan to use the solar pack as
a universal power supply for more than
one radio or transistor project, add
alligator clips to the pack’s leads for
easy handling. Should circumstances re-
quire lower voltages than that provided
by the solar pack, insert an inexpensive
100-ohm potentiometer in series with the
output to reduce the voltage.

Once you know how much resistance
you need in a given circuit (by measur-
ing the pot's resistance in the circuit),
you can substitute a fixed resistor. Add
a resistor only when no battery is in
the circuit, and only when the unit is
to be used out-of-doors. A resistor is

not required indoors as you can move
closer to or further away from the light
source to obtain a desired voltage.

—30-

The solar .pack can be cemented to the radio case,
and the leads can be slipped under the case flap.
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Short-Wove Editor

SHORT-WAVE LISTENING

By HANK BENNETT, W2PNA/WPE2FT

SAFETY RULES FOR SWL’S

EVEN short-wave listening can be a dan-
gerous sport. There are many ways in
which an SWL can be accidently injured in
the pursuit of his favorite hobby—particu-
larly while making repairs or installing an
antenna.

One of the most common types of acci-
dents, fortunately not usually too serious,
involves those who insist on probing into
their receivers while the power is on. It can
be done if you know what you are doing.
Unfortunately, it usually takes a few jolts
to make some people have more respect for
those innocent-looking capacitors.

The safest way to examine a faulty piece
of equipment is with the power off. The best
thing to do is pull the plug and ground the
capacitors before you stick your fingers in-
side the receiver.

No expert electronics man has gone through
life without being walloped by B-plus, or
tickled silly by the a.c. power line, or burned
by a hot tube. It's smart business to learn
from the mistakes of others, because you
may not live through one of your own.

The antenna, too, can become an accident
machine. We recently received a letter from
a mother whose son was electrocuted while

Above: David Berger, WPE3GJO, Wilmington, Del.,
DX'es with a Lafayette KT-340 backed up by a
Knight-Kit ‘“Star Roamer.”” His antenna: a 126’ Win-
dom. His record: 31 countries logged, 22 verified.

At right: The Hallicrafters SX-110 receiver shown
belongs to Wayne White, WPE7CDS, of Safford,
Arizona. Wayne's antenna is a 3-way long-wire. He
has 30 countries logged, 29 of which are verified.
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erecting an antenna. So slow down and walk
away from an installation that can come in
contact with a power line. The operator who
lost his life may have noticed the nearby
power line, and he may have assumed that
it couldn’t happen to him. What he should
have done was to get far enough away from
the power line to prevent contact even if
the antenna toppled over.

And there's always the risk of falling out
of a tree, or off a ladder or roof when you're
putting up an antenna. Be sure the ladder
is firmly footed and the tree is firmly planted
before you climb. It may be embarrassing to
find yourself up a tree, or out on a limb, or
hanging from your fingernails over the edge
of a roof—even if you don’t fall. It's a good
idea to use the buddy system. Invite a
friend over and let him at least hold the
ladder for you. Should you become stranded
and not be able to get down safely, he will
be able to call the fire department to rescue
you.

In most cases, just plain common sense
goes a long way towards preventing acci-
dents. So take time out to examine a situa-
tion before you get involved in one.

(Continued on page 125)
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DX AWARDS

The third in our series of DX Awards is an all-Canada
award and is based upon having at least one verifica-
tion from each of Canada's provinces. The rules and
regulations are basically the same as for the previous
contests, but you should read them carefully to make
sure you follow the correct procedure. If you do not
yet have a Short-Wave Monitor identification, you’ll
find an application blank on page 127 in this issue.

1 Each applicant must be a registered WPE Short-
Wave Monitor, and must enter his identification sign
on the application form (or facsimile).

2 Each applicant must submit a list of stations
(any frequency or service) for which he has received
verifications, one for each heard and verified. The
list should contain 6, 8, 10, or 12 provinces, de-
pending on which DX award is being applied for.
The following information must be furnished in
tabular torm and in alphabetical order by province
for each verification:

(a) Province heard

(b) Call-sign of station verified and location

(c) Frequency

(d) Date station was heard

(e) Date of vertification (postmark dates ac-

ceptable)

All the above information should be capied from
the station’s verification. Do not list any verifica-
tion you cannot supply for authentication on de-
mand. The provinces of Canada deemed acceptable
are: Alberta, British Columbia, Labrador, Manitoba,
New Brunswick, Newfoundland, Nova Scotia, On-
tario, Prince Edward Island, Quebec, Saskatchewan,
and either Yukon or Northwest Territories.

3 an pertinent verifications, whether QSL cards or
letters, should be carefully packaged and stored by
the applicant until such time as instructions are

(please print)

WPE Identification Name

received to send in some or all of them for check-
ing purposes. Instructions on how and to whom to
send the verifications will be given at that time.
Failure to comply with these instructions will dis-
qualify the application.

4 A fee of 50 cents (U. S. coin or stamps) must
accompany the list of verifications to cover the costs
of printing, handling, and mailing. This fee will be
returned in the event an applicant is found to be in-
eligible for an award. Applicants outside of the
United States may send 60 cents (U.S.) in coins of
their country if they so desire. Please do not send
International Reply Coupons (IRC's).

5 Apply for the highest DX award for which you
are eligible. If, at a later date, you become eligible
for a higher award, then apply for that award, fol-
lowing these rules and regulations exactly as before.

6 wail your verification list, fee, and the applica-
tion form to: Hank Bennett, Short-Wave Editor,
POPULAR ELECTRONICS DX AWARDS, P. 0. Box
333, Cherry Hill, N.J., 08034. Include in the en-
velope only those items which are directly related to
your entry for the award. Do not include an appli-
cation for a Short-Wave Monitor Certificate (you are
not eligible for any of the awards until you have a
Monitor Certificate). If you want to supply news
items, reports, etc., please use another envelope.

POPULAR ELECTRONICS’ DX AWARD APPLICATION FORM

Address City

State Zip Code

(check one) 6 D 8 [:I

Please enter my application for the following POPULAR ELECTRONICS’ DX AWARD:

10 [] 12 []

: [ 1 have enclosed a list of the required number of provinces, and | hereby certify that | hold a veri-

0 fication from at least one station (any frequency or service) in each of the provinces listed

[ 1 have enclosed 50 cents to help cover the costs of processing and mailing my DX Award

Signature.

Date 1965

. Mail to Hank Bennett, POPULAR ELECTRONICS DX AWARDS, P. O. Box 333, Cherry Hill, N. J. .
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ENGLISH-LANGUAGE NEWSCASTS TO NORTH AMERICA

Prepared by ROBERT LEGGE

All of the stations below have announced English-language newscast programs at the
times and on the frequencies given. Note a number of changes in the setup of the listing
from our previous editions: use of EST in the colloquial a.m. and p.m.; use of mc. instead
of kc.; and a division of {ransmissions beamed to the eastern and central parts of the U.S.

from those beamed toward the west coast.

Some additional broadcasts are beamed to

North America, but are not included in this listing since they are not expected to be heard
satisfactorily during the winter months.

—THE EDITORS

TO EASTERN AND CENTRAL NORTH AMERICA

COUNTRY CITY TIME—EST TIME—GMT FREQUENCIES (MC.)
ALBANIA Tirana 7 p.m. 0000 7.265
ARGENTINA Buenos Aires 10 p.m. (Mon.-Fri.) 0300 (Tues.-Sat.) 9.69
AUSTRALIA Melbourne 7:45 a.m. 1245 9.58
BULGARIA Sofia 7 pm., 11 p.m. 0000, 0400 6.07
CANADA Montreal 7:15 a.m. 1215 5.97, 11.72, 15.32
CHINA Peking 8 p.m., 9 p.m. 0100, 0200 7.035, 9.48
CUBA Havana 10 p.m. 0300 6.135
CZECHO-
SLOVAKIA  Prague 10 a.m. (Sun.) 1500 (Sun.) 15.285, 15.448, 17.825
” 8 p.m., 10:30 p.m. 0100, 0330 5.93, 7.12, 7.345
DENMARK Copenhagen 7:30 a.m. 1230 15.165
FINLAND Helsinki 7:15 a.m. (Tues., Sat.) 1215 (Tues.-Sat.) 15.185
GERMANY Cologne 8:30 p.m. 0130 6.075, 9.64
HUNGARY Budapest 7:30 p.m., 8:30 p.m. 0030, 0130 7.305, 9.833
W 10 p.m., 11:30 p.m. 0300, 0430 7.305, 9.833
ITALY Rome 8 p.m. 0100 5.96, 9.63
JAPAN Tokyo 7 p.m. D000 11.78, 15.135
NETHER-
LANDS Hilversum 4 p.m. 2100 6.085, 9.59
” 8:30 p.m. 0130 9.59 (via Bonaire relay)
NORWAY Oslo 11 a.m. (Sun.) 1600 (Sun.) 15.175, 17.825
PORTUGAL Lisbon 9 p.m., 10:45 p.m. 0200, 0345 6.025, 6.185
SPAIN Madrid 8 p.m., 9 p.m. 0100, 0200 6.13, 9.615
SWEDEN Stockholm 9 a.m. 1400 15.195
” 8 p.m. 0100 5.99
SWITZERLAND Berne 8:15 p.m. 0115 6.08, 6.12, 9.535
UNITED
KINGDOM  London 11 a.m. 1600 11.84, 15.30
U 5 p.m., 6 p.m. 2200, 2300 6.195, 7.13, 9.51, 9.735
“ 7 pm., 9 p.m. 0000, 0200 6.195, 7.13, 9.51, 9.735
U.S.S.R. Kiev 7:30 p.m. (Mon., Thurs.)0030 (Tues., Fri.) 7.31, 9.665
Moscow 5 p.m. 00 7.15, 7.31, 9.665
@ 6 p.m., 7 p.m, 8 p.m. 2300, 0000, 0100 7.15, 7.205, 7.31
“ 9 p.m., 10 p.m. 9200, 0300 6.07, 7.15, 7.31
& 11 p.m., 12 Mid. 0400, 0500 7.15, 7.31, 9.665
VATICAN CITY Vatican 7:50 p.m. 0050 5.985, 7.25, 9.645
TO WESTERN NORTH AMERICA
COUNTRY CITY TIME—EST TIME—GMT FREQUENCIES (MC.)
ARGENTINA  Buenos Aires 10 p.m. (Mon.-Fri.) 0600 (Tues.-Sat.) 9.69
AUSTRALIA Meibourne 6:30 p.m., 7:30 p.m. 0230, 0330 15.22, 17.84
CHINA Peking 7 p.m., 8 p.m. 0300, 0400 7.08, 9.457
Taipei 6:50 p.m. 0250 9.685, 11.825, 15.345
CUBA Havana 9 p.m. 0500 6.135
GERMANY Cologne 7:10 a.m. 1510 9.735, 11.795
” 8:55 p.m. 0455 6.145, 6.16, 9.575
JAPAN Tokyo 7:15 p.m. 0315 11.78, 15.135
KOREA Seoul 7 p.m. 0300 11.925
SPAIN Madrid 7 p.m. 0300 6.13, 9.615
SWEDEN Stockholm 6:30 p.m. 0230 5.99
SWITZERLAND Berne 7 a.m. 1500 15.305
THAILAND Bangkok 8:15 p.m. 0415 1191
U.S.S.R. Moscow (via 7 p.m., 8 p.m. 0300, 0400 9.54, 9.735, 11.85
Khabarovsk) 9 p.m., 10 p.m. 0500, 0600 9.54, 9.735, 11.85

November, 1965

*
&

89

,

[ Y




¥

Sl ¢
AR

|| ONTHE CITIZENS BAND

By MATT P. SPINELLO, KHC2060, CB Editor

N THE April edition of this column, we

began an unofficial campaign to bring the
facts about CB radio to the attention of the
general public through AM broadcast sta-
tion interviews. The project was primarily
designed to explain the Citizens Radio Ser-
vice, its purpose, and especially the manner
in which it is being used in public service
and emergency activities. Following two
kick-off interviews in

which we were al-

II\TTSEORJ\!;:ICE:T\;\/ lotted 30 minutes per
segment to “spread

ON TV the word.” we en-

couraged every CB
club in the country to approach their local
AM stations with a similar proposal: to be
interviewed, discuss and answer questions
about CB radio as its users know it.

Just recently Jane Neubauer, the charm-
ing hostess of “Tete A Tete,” a daily tele-
vision information program, heard of our
past discussions over AM radio stations
WBEL and WOBT, and asked that we join
her at WREX-TV in Rockford, IlL, to fill
her audience in on “what this CB business
is all about!” The pleasure was ours!

Prior to videotaping the show. we felt
quite confident that we were in good hands

i SN
Fuig 4

=R
i

.
T
i
B

upon learning that the audio and video en-
gineers, Don and Jerry Meinders, and the
director of the show. Guy Fiorenza, were
all licensed Citizens Band operators. Dur-
ing the near quarter-hour telecast, we were
able to cover the advent of CB, its primary
purpose and uses, its growth and expanding
applications in the realm of emergency as-
sistance,

Jane and her audience were shocked—but
interested—to learn that there are 850
REACT emergency teams across the coun-
try; 1000 H.E.L.P. volunteer units; 1000 CB
clubs actively engaged in public service
and emergency assists; and 3 million poten-
tial “assistants” ready to volunteer if and
when needed. In fact, as a result of the
interest stimulated by our first telecast, Jane
has invited us back for another session to be
devoted strictly to the emergency uses of
CB radio.

We suggest that club officers review our
April OTCB column; and we urge all clubs.
teams, or groups to plot an interesting pro-
gram for AM radio and/or television. Be
sure the plotting is done before approach-
ing the program director. And keep in mind
that a good television interview demands
good video—your handsome profile with a

Ll ““Tete-a-Tete'' hostess
- Jane Neubauer
and CB Editor Matt
Spinello discuss the
birth, growth, and

el = | multiple uses of CB

radio on a quarter-hour
telecast that was

| designed to promote
‘‘Project Interview."

POPULAR ELECTRONICS




The building in the background is the main control
center for 13 base stations located throughout the
St. Louis (Missouri) Zoo. The sea lion in the fore-
ground appears to be imitating the antenna, a Mos-
ley ““Devant.1,"" perched on the roof of the building.

microphone sticking from your ear is not
enough. Take along a set of clear pictures
showing your group in action. If possible,
bring an older-type handmade CB trans-
ceiver to compare with a modern-day piece
of gear.

We would appreciate receiving copies of
scripts used or a tape dub, if possible. At
least, send us the details of your interview
along with the results. A good, clear photo-
graph would also be appreciated. Be sure
to include names, addresses, and other perti-
nent information,

Our thanks to Miss Neubauer, WREX-
TV, and the TV/CB crew that enabled us to
add ‘'‘video” to “Project Interview.” If half
of the active Citizens Band clubs across the
country were to participate in the project on
a local level through area AM/TV facilities,
an uninformed public of millions might bet-
ter understand our communications position
before the year is out.

CB Safeguards Animals. We've never been
associated with the minority of critics who
theorize that “CB has gone to the dogs.”
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We recently became aware, however, that
Citizens Band radio has definitely come to
the aid of a large variety of animals paral-
leling Noah’s assortment on the- ark.
KDTO0340 is the call-sign of the St. Louis
(Missouri) Zoo. The grounds employ 13
base station transceivers, two mobile truck
units, and several walkie-talkies.

The main control station is identifiable
to the eye only by the Mosley “Devant-1"
base station antenna perched on the roof of
one of the refreshment stands on the
grounds. The 12 other base stations spread
throughout the zoo can be reached by this
center or can contact one another through
the same control station. In the old days
(before CB), a refreshment stand that ran
short of supplies was forced to wait for a
supply boy who made regular rounds on a
motor scooter. A considerable wait often
meant loss of profit to the stand plus the
loss of friendship on & warm day from the
little tyke who wanted that bottle of soda
pop ‘now.” Today, a press of the CB mike
button, a short transmission, and supplies
are on the way in short order.

Workers at each refreshment stand collec-
tively have a wide area view of the entire
zoo, enabling them to relay malfunctions
of the parking gates or any discrepancies
at any of the animal pens within view.
Plain-clothes policemen patrolling the
grounds can also be contacted through any
one of the 13 base stations.

The watchmen who guard the zoo at night
contact one another by means of CB
walkie-talkies. If one needs help, the other
can be on the scene usually in seconds.
Also, there are times when temperatures
within the zoo need regulating due to the
unusual demands of some of the residents.
If a furnace needs adjustment, one guard
can contact another for assistance, or ask
the other to cover his post while he is
temporarily occupied.

When animals arrive for the zoo at the
St. Louis Lambert Airport, a CB-equipped
zoo truck crew meets the airplane, examines
the animals, then relays their condition and
informs the zoo of any special preparations
that must be made for the new residents
while they are being transported ten miles
to their new home.

The St. Louis Zoo has found Citizens
Band radio invaluable for its purposes. The
operation of CB behind the scenes helps
bring efficiency to the world-famous insti-
tution.

Area Call Books. Our old friend. Mel
Baer, of K9TVA Enterprises advises us of
the availability of cross-referenced Class D
CB license directories for several FCC areas.

(Continued on page 119)

9




HAM HOBBY CLEARINGHOUSE

NEW POPULAR ELECTRONICS FEATURE

A couple of months ago the Editors of
POPULAR ELECTRONICS offered to
set up a clearinghouse for hams with
other hobbies if there was enough in-
terest shown in such a service. Since
then the postcards have been coming
in, as evidenced by the listings below.

If YOU have a second or third hobby
that you would like to talk about on
the air, tell us about it, or them. We
believe that, through this clearing-
house, other hams who have the same
interests will try to contact you. By
the same token, the information ap-

v

WA2FAS—Flying, coin and stamp collecting, and
water sports; 80 to 10 meters, 20 and 15 meters
SSB; evenings and weekends, Friday evenings pre-
ferred. (Gary Goldberg, 221 Clark St., Hillside, N.J.,
07205)

WB2KPO—Astronomy, photography, and hi-fi; 75, 40,
and 20 meters, SSB; weekends and after school on
weekdays. (Howard Lester, 245 Rumsey Rd., Yon.
kers, N.Y. 10701)

WB2LHH—Electronic equipment,
models; 14,290-14,320 kc., SSB; 1
Sundays. (R. L.
land, N.Y.)

WB2NIN—Medicine, medical electronics, science,
and hi-fi; 80 and 40 meters, mostly CW, sometimes
AM; 8-10 week nights, 1-5 Saturday afternoons. (Dr.
Maurice J. Small, 158 S. Harrison St., East Orange,
N.J. 07018)

WB2NRX—Photography and SWL'ing; 40 meters,
CW; afternoons from 4:30 to 5:30. (Henry F.
O'Meara, 21 Glendale Rd., Brockport, N.Y.)

WB20DI—BCB DX'ing; 75-15 meters, phone and
CW. (Chris Schmink, Williamsville, N.Y. 14221)

WB20VI—Hi-fi/stereo, and project construction; 6
meters, phone; Friday afternoons and Sundays.
(Alan R. Sandler, 861 E. 27 St., Brooklyn, N.Y.)

WB2RBA—Modet rocketry and photography; 75 me-
ters phone, and B0 meters CW; would like to start
a net of teen-agers on 75 meters. (Joe Malloy, 474
Pacific St., Massapequa Park, N.Y. 11762)

WN2TDA—Archery and reading; 40 meters; 5-10 p.m.
during the week and all day weekends. (Bill Dundas,
2 Stiles St., Painted Post, N.Y.)

K3ZLB/5—Radio and ham TV, scuba diving, archery,
leathercraft, and hunting; fixed and mobile on any
band from 80 to 2 meters, AM, CW, and SSB, and
424 mc. TV; weekdays after 2400 GMT, weekends
after 2000 GMT. (Joseph M. Sweet, 9312 A. Wolff
Ave., Ft. Bliss, Texas)

especially older
1 am. to 2 p.m.
Palluth, 398 Manor Rd., Staten Is-

92

pearing here should enable you to in-
itiate some calls of your own—to those
radio amateurs who have the same
hobbies that you do.

To be listed here. just send us a post-
card with the following information
typed or printed on it: your call letters,
other hobbies, the frequencies on
which you operate, mode of operation,
when you're on the air, and your name
and address. Send the card to: Ham
Hobby Clearinghouse, c/o POPULAR
ELECTRONICS, One Park Avenue,
New York, N.Y. 10016.

WA3AZI—-Aviation and space topics, archery, home
construction projects; 40 and 15 meters, CW; nights
and weekends. (Michael Griffin, 715 Webb St., Aber-
deen, Md.)

WN4YKA—Stamp and coin collecting, chemistry, and
camping; 80, 40, and 15 meters; weekdays after
1900 EST, all day weekends and holidays. (Roy L.
Moore, 307 Nunn St., Hazard, Ky.)

WBG6CWR—Glider flying and sailing; 40, 20, and 15
meters, CW. (Larry Miller, 14918 Kingsley Dr., Gar-
denia, Calif.)

WBG6IAD—Surfing and skateboarding; 40 meters, CW;
1 to 3 a.m. and 12 to 2 p.m. (Charles Smith, 427
Serra Dr., South San Francisco, Calif. 94081)

K7LPO/7—Science and math; low end of 80-meter
band; evenings. (LeRoy Taraba, 155 W. Jackson St.,
Monmouth, Oreg.)

WABRER—Astronomy, photography, and amateur
rocketry; 6 and 2 meters, AM and CW; any nights
from 7 to 10 p.m. (Kenneth J. Burgess, 15577
O’Conner, Allen Park, Mich.)

WN8PWF—Boating and beagles; 7.15 and 7.2 mc.
from 0530 to 0700 GMT; monitors 7.153 mc. (Art
Colby, 525 Maple St., Saugatuck, Mich.)

WAINDU—Stamp collecting and science fiction; 80,
40, and 2 meters, (Bruce Mocking, 5248 Arcadia St.,
Skokie, lll. 60077)

WA9NDV—Astronomy, reading, swimming, and ski-
ing; 20 meters, CW and AM, and 15 meters, CW;
after 4 p.m. daily. (Joe Larson, 410 Lawrence Ave.,
Rothschild, Wis.)

WODQI—Telephone band communications; would
like to start club; phone 515-232-0161; no collect
QSO's accepted. (Edward C. Booth, Route 1, Ames,
lowa 50010)

VE2BJP—Stamp collecting and 8-mm. movies; 20
meters, AM. (Gerard R. Labelle, 1716 Avenue De
Grosbois, St. Bruno, Comte Chambly, Canada)

POPULAR ELECTRONICS
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AMATEUR RADIO

USEFUL TIPS ON CONTEST OPERATING

OR THOSE HAMS who like competi-

tion, the most enjoyable part of amateur
radio is contest operating. In the next
month or so, two of the year’s biggest con-
tests are scheduled. They are C@’s “World-
Wide DX Contest” (CW and phone), and
the ARRL’s “Section Sweepstakes Contest”
(CW and phone). If you intend to work
any of these contests in a big way (the
CW and phone contests are separate activi-
ties), write to the sponsors for official score
sheets and rules, including a stamped, self-
addressed, business-size return envelope
with your request.

The WWDX phone contest starts at 0000
GMT, October 23, and ends at 2400 GMT,
October 24; the CW contest runs from 0000
GMT, November 28, to 2400 GMT, Novem-
ber 29. You obtain the log sheets from and
mail your scores to: WWDX, CQ, 14 Van-
derventer Ave., Port Washington, L.I.,, N.Y.
11050. The SS phone contest starts at 2100
GMT, November 13, and ends at 0300
GMT, November 15; the CW contest runs
from 2100 GMT, November 20, to 0300
GMT, November 22. You obtain the log
sheets from and mail your scores to: SS,
ARRL, 225 Main st., Newington, Conn.
06111. In each contest, you operate for any
24-hour period.

To make a winning score in any of these

contests requires both good equipment and
good operating, although it is possible to
have fun with simple gear. In a DX contest,
the competition from high-power stations is
almost overwhelming an the 80-, 40-, and
20-meter bands, except in the pre-dawn
morning hours. But the competition is less
severe on 15 and 10 meters—especially the
latter, when it is open. And you will give
yourself a better chance if you concentrate
on less “exotic” DX like Bermuda, Eng-
land, and Germany, which the big wheels
have already worked, rather than countries
like Afghanistan, etc.. which everybody
needs. In the SS contest, competition for in-
dividual stations is less severe than in the
DX contest; therefore, transmitter power is
not so important, and most experienced
SS’ers use less than 150 watts to obtain the
lower power multiplier (phone scores are
multiplied by 1.5 if transmitter power is
less than 150 watts, CW scores by 1.25).
Ordinarily, in a contest, an operator
doesn't tarry after a CQ. If he doesn’t hear
a reply immediately, he CQ’s again or
moves to another frequency. As a result, if
you have to throw several switches to get
on and off the air, you will usually be left
at the post. For the same reason, long calls
are unnecessary. In situations where many
operators are calling the same station, too

Garry Shandling, WA7BKG, of Tucson. ANMATEUR STATION OF THE MONTH

Arizona, was the winner of the Arizona —
Section Navice award in last year's [
"'SS"" contest. WA7BKG worked 42

states as a Novice; as a General, he pnvw |
has added 9 states and 15 countries to
his total. He uses a Hallicrafters HT-
44 SSB/CW transmitter and a SX-111
receiver plus a vertical antenna. Garry
will receive a one.year subscription for
this winning entry in the Amateur Sta-
tion of the Month contest. If you would
like to enter, send us a clear picture
of your station—preferably showing
you at the controls—and some infor-
mation about your amateur career and
your equipment. Mail your entry to:
Amateur Photo Contest, c/o Herb S.
Brier, WOEGQ, Amateur Radio Editor,
P.O. Box 678, Gary, Ind. 46401. __ e
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Old-timer Walt Severin, WISCV, Evanston, Ill., has
all states and 45 countries worked. Featured among
his gear are a Hallicrafters HT-37 SSB transmitter,
a Collins 32V3 for AM, a Hammarlund HQ-170A re-
ceiver, and a Mosley TA-33 tri-band beam antenna.
Walt is a member of the Professional Loafers club.

Angelo Miranda, Jr., WB2JHC, New York, N.Y., op-
erates from the 8th floor of a 20-story apartment
building with a 35’ wire run outside the building.
His log shows 31 states, Germany, and Guatemala
worked. His transmitter is a Knight-Kit T-150.

many of them make excessively long calls
in the hope of outlasting the competition.
A better method is to make a series of short
calls with pauses between them to see what
the called station is doing until it answers
you or someone else or has apparently left
the frequency.

A common mistake is to keep calling the
same station time after time. Usually, it is
wise to write off a station you can’t raise
with a reasonable number of calls, and
stalk another station. Chances are the next
time you run across the first station, it will
be easy to raise.

One of the neatest tricks of contest op-
erating when done properly is “tail-ending.”
Just as station A signs off with station B,
you give station B a snappy ‘“‘one-by-one”
call on A’s frequency. Station B pauses mo-
mentarily to log your call letters before
he sends his “final” to station A, after
which he works you. Obviously, tail-ending
takes real skill; if you call too soon, you
will interfere with the contact already in
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progress, and the cnlled operator will ignore
you—if he is a good operator. And if you
do it too often, he will place you on his
never-work list. Conversely, if you call too
late, the station you want will already be
transmitting. Further complicating the
problem, some operators refuse to answer
tail-enders under any circumstances, while
other rare stations are virtually impossible
to work by any other method.

Hobby-Type License Denied. On July 7,
1965, the Federal Communications Com-
mission denied the International Crystal
Company’s petition for the issuance of a
no-examination, 10-watt “hobby” license
for operation in the 29-mc. amateur band.
The Commission pointed out that issuing an
amateur license without requiring the appli-
cant to demonstrate both his ability to send
and receive the Morse code and his tech-
nical qualifications would contravene ar-
ticle 41 of the International Radio Regula-
tions (Geneva, 1959),

To make its policy unmistakably clear,
the Commission further declared: “Even if
examinations were not required by interna-
tional regulations, the Commision would, as
a matter of policy. impose such a require-
ment as being consistent with, and neces-
sary to, the purposes for which the Amateur
Radio Service was established.”

Once again, the Commission strongly
urges Citizens Radio Service operators who
wish to operate radio as an activity in and
of itself to obtain a license in the Amateur
Radio Service. The agency points out the
ease with which a Novice license (which
offers its holder the opportunity to obtain
the experience necessary for advancement to
higher class licenses) can be obtained.

Incidentally, in a hard-to-explain maneu-
ver, the FCC reduced its estimate of the
number of valid amateur licenses in exist-
ence by 15,000. At the same time, 75,000
were chopped off the CB totals! Possibly
someone was counting renewals as new li-
censes.

From the Club Bulletins. In its special
YL issue, SIRAN (South India Radio Am-
ateur Newsletter) reports that there are
four licensed women amateurs among In-
dia’s 400 amateurs. It also reports 26 in
Australia, and 200 in Germany. And in the
USSR, 109% of the amateurs are YL’s.

In the Denver Radio Club’s Round Table,
Elsie White, wife of KICNV, takes a dim
view of the amateur’s use of the term
“XYL” instead of the word “wife.”” The
practice doesn’t save time. On CW, “wife”
contains 10 dots and dashes (only three of
them dashes), while “XYL” contains 12

(Continued on page 117)
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DARKROOM
i TIMER B
.. OR |
 METRONOME

By FREDERICK W. CHESSON

Adjust tone and timing .
to your specific needs

ERE’'S A NEAT little timer that will

provide pleasant-sounding musical
tones in your darkroom at one-second
intervals. Not only will it eliminate the
tedium of making prints to a monoto-
nous-sounding, mechanical-clacking type
timer, but it will also give you better .

print control, as its staccato tones are D
right on the button. Transistor-operated

and small enough to fit in any available -
space, the timer easily converts to a
metronome.

How It Works. A unijunction transistor
(Q1) in a relaxation oscillator circuit. .
triggers a phase-shift audio oscillator -
(@2), turning it on and off. As capacitor
C1 is charged through RI and R2, the *
Housed in a meter case, components can be conven-  €mitter voltage of QI rises toward the
iently mounted on two 7-terminal solder-lug strips.  supply voltage. When the emitter volt-
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