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JOIN THE THOUSANDS
WHO TRAINED FOR NEW
CAREERS WITH NRI

| want to thank NRI for making it all possible,”
says Robert L. L'Heureux of Needham, Mass., who
sought our job consuliant’s advice in making applica-
tions and is now an Assistant Field Engineer in the
DATAmatic Div. of Minneapolis-Honeywell, working
on data processing systerns,

| have gone ahead financlolly ever since I en-
rolled with NRL' writes Gerald W. Kallies, now a
chief Instrument Technician of Rio Algom Nordic
uranium mines and part-time TV engineer for CKSO0-
TV, Elliott Lake, Ont. lle enrolled with NRI on fin-
ishing high school.

His own full-time Radio-TV shop has bronght
steadily rising income to Marlin C. Robertson of
Oroville, Calif. In addition to employing a full-time
technician, two NRI students work for him part.
time. He remarks about NRI training. **1 think it's
tlops!'

“’l can recommend the NRI course to anvone who
has a desire to get ahead,” siates Gerald L. Roberts.
whose Communications training helped him become
an Electronics Technician at the Coordinated Science
Laboratory, U. of 1Hinois, working on naval research
projects. ke also holds a First Class FCC License
with Radar Endorsement.

Cut Out And Mail NOW

® o e e e o G e — — — — — T G — G G E— N S e G = — S &)

FREE 61-PAGE

CATALOG
NO STAMP NECESSARY

NRI PAYS POSTAGE

The Amazing
Fieldof

Electronics

National Radio Institute
Washington 16, D,C. 3ID4

Please send me, without cost or
“obligation, the latest NRI catalog telling about your
school and the 9 ways to train at home for a career in
Electronics-Automation, Radio-Television. (No sales-
man will call.)

Name Age
(PLEASE PRINT)

Address

City Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

Where You Train Is

As Important As Your
Decision To Train

Electronics is a growing and
expanding industry. That’s
why so many ambitious men
are deciding to train for ca-
- reers in this exciting field.
They recognize the opportuni-
ties to advane> and prosper.
But, where a man trains and
hoiwe the school of his choice
teaches Electronies . . . how it
encourages him to reach his goals and realize his dllll)l“Ollb
... 1s most important to his success.

This is a fast changing world. A school offering Elecironics
courses must keep pace. That’s why NRI—with nearly 50
years of specialized experience—naow offers eight choices
of training within the one field of Electronics. Select the
course of most interest te you and receive the kind of home-
study training that prepares you for a specialized career.
NRI's large staff of specialists is always on the job keeping
course material up-to-date . . . helping you earn your way

while training . . . assisting you with job place- . .
ment when ready. In short, whatever branch of 4
Electronics you select, NRI is qualified through
knowledge and experience to help you grow. =

SPECIAL TRAINING EQUIPMENT |NCLUDED
NRI “learn by practice™ meth-
od is the time-proved way to
learn easier, faster. better. B
Most NRI courses include—at
no extra cost—special training
equipment to give shop and FS
laboratory experience in your
own home. All equipment is
yours to keep.

Projects you build, experi-
ment~ you perform. make NRI
lessons come to life. Complex ?
subjects become interesting. easy to grasp. Your first proj-
ects are measuring voltage and current in circuits you build
yourself. You use a Vacuum Tube Voltmeter which you
construct. Later on. yYou progress into more involved ex-
periments. 1f you like working with your hands, you'll
enjoy learning Electronics with NRI.

THE PROVEN WAY TO BETTER PAY

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

1

> AMERICA'S OLDEST AND LARGEST
RADIO-TV ELECTRONICS HOME-STUDY SCHOOL

Expanding uses of Electronics in industry,
business. the military, ace increasing the de-
mand for trained Electronie Technicians.
Electronies needs more Technicians than en-
gineers— from  four to seven times more!

Electronies is changing our world, creating
interesting and important career opportuni-
ties for those who qualify. NRI training pre-
pares you.

Communications is the key to a fast-moving
world, from the mobile radio in your car to
the TV set in your home and the satellite in
space. Technicians are needed to help operate
and service transmitting equipment used in
broadcasting, aviation, marine and mobile
communications. With an FCC License you’ll
be prepared to assume the responsibility for
the servicing and maintenance of all types of
transmitting equipment. NRI trains you for
your choice of Coinmunications fields.

[P

Television and Radio are higger than ever.
Color Television, after vears of experiment.
ing. is now moving ahead fast. Hi-fi stereo, PA
systems, FM all mean money-making oppor-
tunities for vou as a Service Technician in
your own spare-time or full-time business, or
“orking for someone else. NRI’s time-tested
training not only teaches~ you to fix sets, but
shows you how to earn sparetime money
soon after enrolling. Mail postage-free card.



Pick The Career You Want In The

Wonderful Field of ELECTRONICS

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles. Practices, Maintenance of Electronic equipment used today in
business. industry, defense. Covers Electronic controls and measurement, com-

puters, servos, telemetry, multiplexing, many other subjects. .

RADIO AND TELEVISION SERVICING
Learn to service AM-FM Radios, black and white and color TV sets, Stereo Hi-Fi,
PA systems, etc. A profitable, interesting field for part-time or fcll-time business of
your own.

FCC LICENSE

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

nicians. You train at home.

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking careers operating and maintaining
transmitting equipment in Radio-TV Broadcasting or mobile, marine, aviation
communications. Prepares you for FCC License.

MOBILE COMMUNICATIONS

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

MARINE COMMUNICATIONS

Shipboard transmitting equipment, direction finders, depth indicators, radar are
all covered in this course. You prepare for your First Class Radiotelephone License

with Radar Endorsement.

AVIATION COMMUNICATIONS

For men who want careers working with and around planes. Covers direction
finders, ranges, markers, loran, shoran, radar, landing systems, transmitters. Pre-

pares you for FCC License exams.

MATH FOR ELECTRONICS
A short course package of five carefully prepared texts that take you from basic
arithmetic review through graphs and electronic formulas. Quick, complete and

low in cost.

BASIC ELECTRONICS

An abbreviated, 26-lesson course covering Automation-Electron-
ics, Rudio-Television language, components and principles. Ideal

for salesmen, hobbyists and others who find it valuable to be N R' @

familiar with the fundamentals of this fast-growing industry.

MAIL POSTAGE-FREE CARD NOW
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These Opportunity
Packed Fields
Need YOU!

Space & Missile
Electranics

Television & Radio
Microwaves
Automation Electronics
Radar
Communications
Somputers
Broadcasting
Industrial Electronics

--*:‘ﬁéVry” Stands Behind

Every Man it Trains

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

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

DeVRY TECHNICAL INSTITUTE

N, || -

% Real *
| Earnings | .oz
&

4141 Belmont Ave., Chicago 41, ., Dept. PE 9-T

Please give me your two free booklets ‘‘Pocket Guide to Real Earn:
ings" and “Electronics in Space Travel’’; also include details on how
to prepare for a career in Electronics. | 2m interestad in the following
opportunity fields (check one or more):

Space & Missile Electronics
Television and Radio
Microwaves

Radar

Automation Electronics

y
%

Communications
Computers
Broadcasting
Ingustrial Electronics
Electronic Control

.. Accredited member of Notional Home Study Council

‘ DeVry ——.Tops in Electronics
Chlcago

1963

-= Toronto

Name = Age .
Address - APt
City _ Zon State. .

[0 Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of £anada, Ltd.
2083 970 Lawrence Avenue West. Toronto 19, Ontario
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LET'S CONSIDER YOUR FUTURE IN ELECTRONICS

BRINGS THEIR

ELECTRONIC
TRAINING

LABORATORIES

NOW YOU CAN ENJOY THE ADVAN-
TAGES OF RESIDENT TRAINING IN
ELECTRONICS—THE BEST AND FAST-

B
LOCATION OF R.E.T.S. RESIDENT TRAINING.

-

EST WAY TO AN INTERESTING AND
PROFITABLE CAREER IN THIS FIELD

If you are within commuting distance of
any of the areas below you can remain
fully employed while training, as R.E.T.S.
has developed a specialized training
program in BASIC ELECTRONICS—
TV SERVICING—INDUSTRIAL ELEC-
TRONICS (AUTOMATION) where you
attend practical lab classes only one eve-
ning or morning each week in addition to
study of theory at home.

COMPLETE FULL OR PART TIME TRAINING
IN ALL PHASES OF ELECTRONICS

R.E.LS.

ELECTRONIC SCHOOLS

September, 1963

LABORATORIES

CALIFORNIA:

433-20th Street,
Oakland

FLORIDA:

215 N. E. 16th Street,
Miami

ILLINOIS:
Citizen’s Bullding,

225 Main St., Peoria
INDIANA:

8719 Calumet Avenue,

Hammond

150 South Senate Street,
Indianapolis

784 South Michigan

Strect, South Bend

MARYLAND:

107 Market Place,
Baltimore

MASSACHUSETT™S:
1088 Boylston Street.
Boston

MICHIGAN:

1625 East Grand
Boulervard, Detroit
900 N, Saginaw
Street, Flint

44 lonia Street,
Grand Rapids

NEW JERSEY:

255 Passale Avemme,
Kearny

OHI0:

2044 Florence Avenue,
Cincinnati

894 West Broad Street,
Columbus

136 N. St. Clalr Street,

Dayton
622 ‘gummlt Street,
Toteds

PENNSYLVANIA:
214 South 69th St.,

Upper Darby
(}?hp‘elﬂdllphll)
CANADA:
BGOBZ”SI( %nrenﬁ
evard,
Montreal, ebec

807 Bathurst Street,
Toronto, Ontario

For complete information and our booklet “NEW
FUTURES IN ELECTRONICS" write—visit—or phone
the R.E.T.S. laborator%{ nearest you or mail coupon

below to International

Boulevard, Detroit 11, Michigan.

R.E.T.S ELECTRONIC SCHOOLS

1625 East Grand Boulevard
Detroit 11, Michigan

eadquarters, 1625 East Grand




ponent. This “third hand” can also be used

when you solder transistors, diodes or other

small parts requiring a heat sink.
—Charles Caringella

Tips
and
Techniques

SLEEVE PROTECTS
AGAINST DRILLING DAMAGE

If you find it necessary to drill holes in
delicate pieces of electronic equipment, pro-
tect them from damage by using a piece of
polystyrene tubing over the bit as shown
The tubing, which can be

in the photo.

ANOTHER KIND
OF THIRD HAND

If you're suffering from the same old prob-
lem of not having enough hands to hold a
component, a soldering iron, and a roll of
solder (unless, of course, you use your

taped to the drill chuck to hold it in place,
will keep the bit from plunging through the
hole when the metal gives way, and then
striking and damaging delicate components
on the other side of the panel.
—S8tanley E. Bammel
(Continued on page 10)

teeth!), try this idea. Slip a small rubber
grommet over the end of a pair of needle-
nose pliers and use them to hold the com-

Increased Range for
Short Wave Listening with a
b q/am ANTENNA

Now, with Hy-Gams new Short Wave Listening Antenna designed specifically to
deliver vastly increased range from any Short Wave receiver, you can enjoy true World-
Wide listening pleasure for only $3.95.

Your Short Wave Receiver is a precision piece of equipment that was engineered to
give you listening pleasure from just about any point in the world. If you’re dissatisfied
with the performance you are getting from your Short Wave Receiver, chances are you
need a Hy-Gain Short Wave Listening antenna . . . one that is easy to assemble and

install outside under eaves, from house to tree, from house to garage, or in the attic~it can

even be hung vertically from your apartment

window.
There are hundreds of stations across
your dial just waiting to be logged by
you...you can log 'em with a Hy-Gain
Model SW-4. Comes complete with
copper-clad steel antenna wire,
rugged styron center and end in-
sulators and 72-ohm twin lead
feed line...only $3.95 at lead-
ing electronic distributors
or write: HY-GAIN ANTENNA
PRODUCTS CORPORATION

|5, 8453 N.E. Highway & Lincoln, Nebr,

Other Popular Hy-Gain
Short Wave Listening Antennas

* MODEL SWI The answer for short
wave fans who can’t install outdoor
antennas. Matching tuning coils
zero in on faraway signals. Simple
to install.........ccueviencrnnnene. $14.75
MODEL SWO The ultimate in high-
efficiency, multi-band antennas.
Solid state traps automatically
switch to proper wave length for
maximum signal amplification on
any frequency. Quickly mstalled by
ANYONC.uerircucoeseesstarerersasene $14.75

Always say yau sow it in—POPULAR ELECTRONICS
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TWR-3 J

The best money can buy

September, 1963

The best more money can huy

At $159.95* you can't buy finer 2-way CB com-
munications than Raytheon Ray-Tel! The Ray-Tel
TWR-2 offers full range AVC, automatic tuning,
noise-free standby, frequency trim tabs and dual-
conversion superhet receiver for maximum cover-
age, selectivity and sensitivity.

The TWR-3 at $219.95* adds such exciting fea-
tures as: 10 channel operation, tunable receiver,
3.2 watts output, “S” meter — and the revolution-
ary solid state synthesizer which cuts crystal
costs in half! .

*Suggested list price

For descriptive literature on both the
Ray-Tel TWR-2 and TWR-3, please write
Raytheon Company, Distributor Products
Division, Westwood, Massachusetts.




If you lost

your job

in electronics

LOIMOTTOW (o st con o e

level. And you may have trouble finding another. Openings are few for men with limited
education. If you find one, it may pay less than you're making now. Employers are much
more demanding than they were a few years ago. Only men with sound education in
electronics have any real security. You would be wise to go back to school—but that may
beimpossible. But you can get additional education through a CREI Home Study Program
in Electronic Engineering Technology. CRE! programs cover every major area of elec-
tronics from communications to computers—even the new field of space electronics.
You're eligible if you work in electronics and have a high school education. And CREI
has a refresher course if you need to brush up on fundamentals. For FREE book, mail
coupon or write CREI, Dept. 1209-A, 3224 Sixteenth St. N.W., Washington 10, D.C.

: mmeme | The Capitol Radio Engineering Institute | FOR
. Dept. 1209-A, 3224 Sixteenth St. N.W. | rree

: . Washington 10, D.C. : 800K
s s _.]

: Please send me FREE Book describing CRE| Programs in i
Electronics and Nuclear Engineering Technology. | am i

1 employed in electronics and have a high school education. 1

! |

§ Name Age i

I Address 1

1 City Zone State ]

1 Employed by |

: Type of Present Work i

1 Check: [J Home Study [J Residence School [] G.1.Bill pe.12 :

I R e i ——

8

Always say you saw it in—POPULAR ELECTRONICS



ACCREDITED MEMBER OF THE NATIONAL FOME STUDY COUNCIL

CRET

FOUNDED 1927

The Capitol Radio Engineering Institute
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Tips
(Continued from page 6)

TIE RACK
FOR TEST LEADS

After Christmas or your most recent birth-
day is safely in the past, you may want to
dispose of your appreciated but not very
practical gifts. Perhaps you've received
several necktie or belt hangers over the
years as I have—from some well-meaning
maiden aunt, etc. If you have more hangers

than things to hang on them, here's the
answer: They perform very well as neat
racks for test leads.

—Kent A. Mitchell, WSWTO

MAKE LOW-VALUE
PENCIL RESISTORS

The next time you need a low value re-
sistor (anything from 1 to 5000 ohms) for a
breadboard circuit or as a temporary ex-
pedient until you can get to a parts store,
try a wooden pencil or a spare lead for
your mechanical pencil. If you use a wood-
en pencil, cut off the eraser end, measure
the resistance of its full length, and then
measure and cut off a piece just a little
longer than you need. Notch the wood at
each end and fasten wire leads around the
pencil lead, being careful not to break it.
If bare mechanical pencil lead is used, make
the resistor pigtails by first looping the
wire around a nail about the size of the
lead. Insert the lead in the loops, and
gently squeeze the wire and solder. Or an
old tube socket will supply handy connect-
ors to slip on the end of the lead. Another
idea is to make an adjustable resistor or
temporary potentiometer with a long piece
of lead and a slider arm. A wooden pencil
can also be tapped at several points and
pigtails attached. The resistance of a piece
of lead depends on its type and diameter as
well as its length.

—8FC William F. Fahlgren

10

HANDLES
FOR MINIBOXES
Good-looking, sturdy handles for units built

into Miniboxes can be made with pieces of
300-ohm TV twin lead. Determine how long

300N
TWINLEAD

the handle should be, cut the twin lead to
length, and punch a small hole at each end
through the center of the insulation. Fasten
the handle in place with two of the screws
that hold the box together. If the unit is
rather heavy, a stronger handle can be
made by cutting tke twin lead a bit longer
than needed, stripping off some insulation
at each end, and twisting and soldering the
two conductors together. —Jay Prager

COMING NEXT MONTH

Now you can listen to
police and fire company
units, airplanes, hams,
e e— FM  broadcast and TV
sound—all with a single

POPULAR'

receiver. Build this
brand-new VHF unit
with  modular  “front

ends’’ designed to cov-
er various frequency
ranges, Part 1, of a five-
part story, gives details
on the audio, BFO, and
power supply sections.

I ON SALE SEPTEMBER 26

@ TRANSISTORIZED IGNITION
The overwhelming response to the
""Operation PICKUP’ ignition system

{June, 1963} has resulted in a fol-
low-up with diagrams for building
positive ground systems. Included

are parts values for modifying the
12-volt ""PICKUP'' for 6 wvolts, and
techniques to simplify the assembly.

@® THE SQUEALER
Recall our two previous articles on
""Starved Circuits’”’ in July 1961 and
November 1962? Here is an audio os-
cillator that needs o bare minimum
of plate voltage and can be used as
a code oscillator or audio test set.

POPULAR ELECTRONICS




Letter
Tray

Address correspondence for Lthis depariment to:
Letlers Edilor, PoPULAR ELECTRONICS
Onc Park Avenue, New York 16, N. Y.

Or Five-Cent Beer?

B With the advent of changing times, one cannot
help but wonder what has happened to the good
ol’ days:

“What 1fs”

\What if *"Across the Ham Bands” was changed
back to “The Transmitting Tower?”
What if Herb Brier didn't come tc the end
of his column with “News and Views?”

What if Carl and Jerry were still back in
high school?
What if PO 'tronics still had pictorial
wiring views for all projects?
What if the price were still a quarter?
What if everybody read 'oprLAR ELECTRONICS?

Puir HiLr, WASIFB
Walled Lake, Mich.

While we appreciate your faithful readership,
Phil, we must note that the davs of the nickel
beer and trolley ride have vanished into limbo,
even us the dodo bird. “The Transmitting Tower”
didn't imply that any rcception went on—in other
words, everybody talked, nobody listened—and
Herlb Bricr has to end his column somewhere to
make room for the other P.E. features. We do try
to use pictorials where needed. Carl and Jerry
would have flunked oul of high school by this
time, and if PorurLar ELecTRONICS were still a
quarter, it would have vanished. On your last
point we agree, and as the world’s lurgest-selling
electronics magazine, we’re getting there!l

High-Pass Filters for TVI

B I especially liked the article by Fred Blechman
on “That Vile Interference” (March, 1963, page
77), but one piece of information is incorrect. On
the basis of the article, I requested a hizh-pass fil-
ter from RCA. They informed me that a service
man would have to inspect the set and determine
whether or not I needed a filter; they would then
supply one if he requested it. In other words, you
have to pay for a service call before this manu-
facturer will help you, I'd like to see an article on
how to make your own high-pass filter.

E. H. NEwsoN

Seattle, Wash.

Lodestar Metal Locator Pans Out

B I had good success in building “The Lodestar”
(September, 1962), with some modifications, as
a school science project. To begin with, I had
more npn transistors (mostly from surplus com-
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puter boards) than pnp's, so I turned the battery
and electrolytics around. Having a “Jack Benny-
ish’ attitude towaré buying modules, and a pocket
full of 10-uf. miniature capacitors, I built my own
three-stage RC-coupled amplifier section. I found
that the excellent circuit described in the article
is quite flexible. With all my tinkering, I got such
good results that I could pick up a watch at 0",
a coin at 17, and a transformer or other heavy
object at 2’ or more underground.
Jastes G. STUART
Mont Clare, Pa.

Congratulations on your project, Jim. We were
especially impressed wilh your ingenuily in re-
designing the circuit to suit the parls you had
available. Pcrhaps other rcaders will want to
make similar modifications.

More Emphasis on Hi-Fi

B In the June issue of POP’'tronics, I counted
approximately 30 pages of ham and CB articles
and less than three pages on hizh fidelity. The

only hi-fi article was entitled, ironically enough,

“Hi-Fi Shutoff.” I'm not against ham radio or

CB, but how about more articles on hi-fi?
Ricuare A. BuscH
Silver Spring, Md.

There will be some good articles coming vour way
in the near future. Richard. We trust that you
enjoved “Slim Silhouette Speaker Systems” in the
Julv issue.

Heart Monitor Wins Prize

@1 built the heart monitor featured in the June,
1001 issue (“Listen to Your Heart,” page 47) and
won a “first” in the local science fair. Could you
publish another project that would make a good
science fair entry ? Also, could you tell me if it's
possible to determine the cone resonance of a
speaker without expensive equipment ?
Mike LivELy
Sheppard A. F. Base, Texas

Glad you <were able to put the heart monitor to
good use, Mike. We are always on the lookout for
good science fair project possibilities, and you may
find one that appeals to vou in almost any issue.
In answer to vour second question, connect the
output of any audio signal generator in series with
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a resistance of about 100 ohms to the voice coil of
the speaker. Vary the frequency of the gemerator
until the point of greatest response is found.

Bouquet for Totalizer

B 1 recently built the photoelectric counter (“1-2-3
Totalizer,” August, 1962) in about 20 hours. Al-
though the article said that it would count over
400 times a minute, I got it to count 500 times
a minute or about 8 times a second. Congratula-
tions to author Harold Reed for this one.
FREDERIC HENDRICKSON
Takoma Park, Md.

Building For ''One-Sixty"

B Here are two ideas that might be considered by
those building the excellent 160-meter transmitter
featured in the June, 1963, issue (“Top Band
Goes Mobile”). The war-surplus 12A6, which can
be bought for next to nothing, can probably be
substituted for the 12AQ5’s, and should be close
enough in characteristics to function well with
the same circuit components. It is slightly larger
(octal base), but the filament drain is low (150
ma. vs. 225 ma. for the 12AQ5), and it has the
shielding advantage of being a metal tube. Sec-
ondly, I believe that the ideal modulation trans-

former is the one marked “alternate” on the

schematic diagram due to the fact that the unused

secondary can be used to drive a loudspeaker to

check the modulator or, with the r.f. tubes pulled,
for public address purposes.

Frank BopiNg, W4JVZ

Fort Myers, Fla.

Quiz Notebook

B Maybe this isn't a new idea, but as soon as I
read each issue of POP'tronics, I immediately cut
out Robert P. Balin's Quiz and staple it to a piece
of paper with the answer box on the reverse side.
I insert the quizzes in a loose-leaf notebook, and
frequently go through the series as a self-exami-
nation.
Rico CarNEvVALE, WN@OBTB
St. Joseph, Mo.

Mail From Chile

B As an 18-year-old beginner in ham radio, I feel

that I owe much to Porurar ELeEcTRONICS. Here

in Chile only a few copies are sold, and one must

fight to get one even though they come two or

three months late if at all. Incidentally, I am in-

terested in building a 6-meter transmitter with a

829-B tube, and a 6-meter receiver. Perhaps some

P.E. readers could help me out with suitable dia-
grams,

Crauoto SPENCER G.

Gmo. Franke 2362

Santiago, Chile

(Continued on page 14)

NOW YOU CAN SECURE A

HIGH SALARIED * TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating
unlimited opKortunmes for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey -
‘Tech, offering unusually high starting salaries.

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter= This Minneapolis-Honeywell system
esting work as technical salesmen, research and development of guided trols hundreds of ic mane’
missiles, electronic business machines and automatically controlled " : : Exveri !
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES. on live equipm is hasized at!

UP TO SEVEN TECHNICIANS are needed for every engineer...this, plus Bailey and is another reason for m'
superior training is why Bailey Graduates are being paid more to Tt,  tremendous backlog of high pay posi-
;re)grsarien atcxi.;'ia':};:‘x;x more rapidly than many men who have spent four ... waiting BAILEY GRADUATES.
Resident g‘;ai";:'n%v“ eas,e‘s ar)':d c?s‘s ]eSd’ thatn '————————MAl L To DAY—-———————
you may think! We provide housing and part-

; diately this free beoklet withowt obligation

time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for free
booklet . ., no obligation,

= Please mail i

Phone Age

|
|
VETERAN APPROVED : Nome _ frfr:i::rmrs
BAILEY TECHNICAL SCHOOLS } - Womry |
1645 5. Grand « St. Louls 4, Mo. =c,., State

12 Always say you saw it in—POPULAR ELECTRONICS




Makes
soldering

Wl Dual Heat Soldering Gun

There's no tool like a Weller Dual Heat Gun for quick,
easy soldering and scores of household repairs. Pull
the trigger—tip heats instantly and spotlight illuminates
work. 2 trigger positions give you a choice of two tip
temgeratures. You can switch instantly to the heat best
suited for the job. And by using high heat only when
necessary, you prolong tip life.

Tip is made of copper for superior heat transfer and
premium-gplated for rigidity and long life. Accessory tips

%m

are available for heat sealing, cutting and smoothing.

Over 5 million Weller guns have been sold. They're used
by professional servicemen and homecrafters the world
over. All Weller guns are UL approved and guaranteed
one year against defects in material and workmanship.

Weller dual heat guns are available in many models
with wattage ratings to suit your needs. They are also
supplied in plastic case kits that include accessories.

A must for hi-li kil building.
Assures noise-free cannections
Use low heat when soldering
near sensitive components, high
heat for chassis ccnnections

Saves on electrical repairs.
Enables you to do many appli-
ance and electrical repair Jobs
yoursell. Also useful for many
different crafts and hobbies

Mends metal. Whether patch-
ing holes, sealing seams or join-
ng metal parts, your Weller gun
will pay for itself on scores of
repair jobs around your home.

Does more than soldering.
With cutting and smoothing tips

you can cut plastic tile, repair
plastic toys, seal plastic bags,
repair furniture dents, etc

WELLER ELECTRIC CORP., 601 STONE'S CROSSING ROAD, EASTON, PA.

September, 1963
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Hula Hoop Antenna Applauded

8 The photo below shows a “Hula Hoop” (July,
1963, page 25) installed on the 1962 Ranchero
which we use in our business. The construction
details given in your article were excellent, and

our antenna went together exactly as expected.
More important, it outperforms and outreaches
any other antenna we have ever used. A hearty
‘well-done” to the author for an all-around good
project.

PHIL M. HENSLEY
Hensley Motor Co.
Antioch, Ill,

Learn FAST—Earn FAST
MTI'S Unique, Exclusive SELECT-A-SKILL Home
Study Training Helps You PICK YOUR JOB.

STARTS YOU EARNING RIGHT OFF.
Want to take advantage of Today's Biggest Opportunities? Ready
to slep into a well-paid job that can mecan from 25% to 60%
MORE PAY? Interesied in being YOUR OWN BOSS—in a profit-
able sparctime or fulltime business? All this is WAITING FOR
YOU in ELECTRONICS-the world’s most exciting and fastest
moving industry.
Why You Can GET READY SO MUCH FASTER
with MTI Training
With MTI's unique Exclusive SELECT-A-SKILL methods you
waste no time on training you may never nced. You choose the field
you want — INDUSTRIAL ELECTRONICS, COMMUNICA-
TIONS ELECTRONICS or RADIO and TV SERVICING! MT1
gives you the specific traming in that special field right at home,
under the personal supervision of top-ranking experts, Best of all,
you LEARN BY DOING — by actually working out experiments
and building electronic cquipment in your own home with MTI's
SEVEN BIG OUTFITS and KITS thal DON'T COST YOU ONE
SINGLE CENT EXTRA!
An Accredited Member of the NHSC
MTI has already proved the outstanding value of its SELECT-A-
SKILL home study training through the success of thousands of
men of all ages. Most of them had no previous experience. Few
had more than a high school education—many hadn’t gone that far,
MAIL COUPON TODAY for FREE BOOK and
SELECT-A-SKILL OPPORTUNITY FINDER
The coupon brings you MTTI's big. fascinating book, “Pick Your
New World of Opportunity in Electronics,” plus the unique Select-
a-Skill Opportunity Finder that takes the guess work out of your
future—gives all the facts about the kind olgjobs open, salaries and
what you need to step into YOUR BIG OPPORTUNITY in double-
quick time. Mail coupon NOW!
MASSEY TECHNICAL INSTITUTE

{An Accredited Member. National Home Studv Council)
Dept. 11-A0-01, Jacksonville, Fla.
Right Where Everything Thot's New in Electronics is Hoppening
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Which of These ELECTRO
is Just Right For YOU?

More On Bottled Radios

@ I was surprised to learn that Dennis Muillenix
and others have had difficulty in building a radio
inside a bottle (“Letter Tray,” July, 1963). If
Dennis will give me his address, I will be glad to

send him a bottled-up radio which I am in the
process of building.
MicrAFL KALMAN
Wethersficld, Conn.

Michael and all other “radio-bottlers” are hereby
invited to send us the circuit used, bottle dimen-
sions, and a good, clear photograph (no crystal
sets or simple transistor circuils, pleasel).

"Add-On S-Meter'" Gives Good Results

B ] was extremely pleased with the results that

I got with the “Add-On S-Meter” (February,

1963, page 48). It is the first POP’tronics project
I have attempted, and it works perfectly.

OweN Griwv, VE3PEIWA

Toronto, Ontario

(Continued on page 20)

NICS JOBS

/7
P = =t MAIL COUPON NOW- === === ==-

MASSEY TECHNICAL INSTITUTE
DBI'T. 11-AQ-01, Jacksonville, Flu

Please_rush 10 me, without obligation
ywur FREE BOOK "‘Plck Your New
Woarld of Oppurtunity in Electronles'* '
ILUS your NELECT-A-SKILL Op- +
portunity Finder

SKILLS PAY BILLS

Take no chances!

E for men
whe lack the special
skills so vital today!
Let MTI give you
the training you
N to insure
your future!

Name,

Address. ..

Always say you sow it in—POPULAR ELECTRONICS



Enjoy top performance and dependability

with the ALL NEW

UTICA

6 Meter
Amateur

Transceiver
and V.F.O.

650

ooy

o

More quality features than any

other model in

e Nominally rated at 22 Watts — input 1009,
modulated

e Built-in dual power supply for 117VAC and
12VDC operation

e Built-in adjustable BFO

e Built-in TVI filter

e Spot switch for frequency co-relation

e 3 crystal sockets on front panel

e Complete push-to-talk operation

e “S" meter and relative power indicator

e Transmitter indicator light

e Dual conversion superhetrodyne receiver

e Series gated self-adjusting squelch circuit

e Adjustable R.F. gain control

e VFO in separate cabinet included

& 1 89'g§plete
UTICA

Subsidiary of Continental Marine Corporation

COMMUNICATIONS CORP.

2917 W. Irving Park Rd. Chicago 18, lIl.

September, 1963

its price class:

All new from UTICA—this precision built Model 650
offers you the ultimate in easy, relaxed ham-band
operation. Can be used anywhere . . . mobile or fixed.
Includes a VFO in separate cabinet for tuneable trans-
mission—allows you to utilize either the transceiver or
VFO for mobile operation or at a base station. UTICA's
rigid specifications and dependable engineering guar-
antees long-lasting use. Compare feature for feature—
you'll find more quality in the UTICA 650 than any other
comparable model. Write today for complete details.

CLIP COUPON AND MAIL TODAY!

ll Please rush full details on the all new UTICA 650 :

| Transceiver and VFO at no obligation.



RCA introduces
a new easy

way to learn

electronics
at home

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

Forget all your old ideas about learning! If you have a
natural inclination or ability in the exciting field of elec-
tronics, that's all you need to prepare yourself to join
the thousands of other successful electronic students
who are building profitable careers right now! RCA's new
learning method, RCA ‘‘Autotext’’ helps you do the rest!
This new easy way to learn electronics uses the latest
scientific development in the field of home training!
You learn more quickly, and with less effort!

How does RCA ‘“Autotext” work? ‘‘Autotext” is a
unique system of programmed instruction, scientifically
planned so that you learn aimost without realizing it.
It is an easy step-by-step method of learning. Each
statement you read leads you to the right answer imme-
diately. It's fun to learn this new RCA Institutes’ way!

16

We'll prove it to you! Interested in Electronics? No
previous knowledge or experience? RCA *Autotext” is
your answer! Right now RCA Institutes offers you a
complete Home Training Course using the ‘‘Autotext’
method called ‘‘Introduction to Electronics'’. And you
get a complete set of experiment lessons, service prac-
tice lessons, and all the kits you need. Most important
of all, it takes almost all of the effort out of learning
the groundwork of the electronics field.

FREE OFFER ! We'll send you complete in-

formation on amazing new RCA “Autotext” along
with a FREE SAMPLE of a lesson to prove to you how
easy it is to learn this new way. Send the attached
postage-paid card and check ‘‘Autotext’’,

Always say you saw it in—POPULAR ELECTRONICS




Wide choice of Home Training
courses in Electronics:

In addition to the new Introduction to Electronics, RCA Institutes offers this
complete selection of Home Training Courses:

* Electronic Fundamentals ¢ Automation Electronics

e TV Servicing ¢ Computer Programming

s Color TV ¢ Transistors

s Communications Efectronics ¢ Electronic Drafting

* FCC License Preparation o Electronic Fundamentals (in Spanish)
* Mobile Communications

All RCA Institutes Home Training Courses are complete step by step easy-to-
understand units. You get prime quality equipment in the kits furnished to
you, and all of it is top grade. It's yours to keep and use on the job, and you
never have to take apart one piece to build another.

Liberal Tuition Plan. RCA Institutes Home Study Courses, including the new
*Introduction to Electronics’” Course, are available under a liberal tuition
plan. This plan affords you the most economical possible method of home
study training. You pay for lessons only as you order them. If, for any reason,
you should wish to interrupt your training, you can do so and you will not owe
a cent until you resume the course. No long-term cbligations!

Personalized Instruction. With RCA Institutes Home Training, you set your
own pace in keeping with your own ability, finances and time. RCA Institutes
recognizes the fact that no two students are alike in learning ability. RCA
Institutes Home Training helps students to learn at their own speed in the
most effective manner. Your lesson assignments are individually graded by
technically trained personnel, and helpful comments are added where re-
quired. You get theory, experiment, and service practice beginning with the
very first lesson. All lessons are profusely illustrated—a complete training
package in every way.

CLASSROOM TRAINING

RCA Institutes Resident Schools in New York City, Los Angeles and RCA
Technical Institute in Cherry Hill near Camden, N. J., offer classroom training
that will prepare you to wor« in rewarding research and production positions
in many fields of electronics. No previous technical training required for
admission. You are eligible even if you haven't completed high school.

Free Placement Service, RCA Institutes Resident School graduates are now
employed in important jobs at military installations with important companies
such as IBM, Bell Telephone Labs, General Electric, RCA, in radio and TV
stations and in communiczations systems all over the country. Many other
graduates have opened their own businesses. A recent New York Resident
School class had 92% of the graduates who used the FREE Placement Service
accepted by leading electronics companies, and had their jobs waiting for
them on the day they graduated!

Coeducational Day and Evening Courses are available at Resident Schools.
You can prepare for a career in electronics while continuing your normal, full
time or part-time employment. Regular classes start four times a year.

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY! SPEC-

{FY "AUTOTEXT", HOME STUDY OR CLASSROOM TRANNING. i )
RCA INSTITUTES, INC. oept.pe93 ~
3 . o o s m Oty
A Service of Radio Corporation of Amer ca, ; u.“"ﬂne-
350 West 4th St., New York 14, N, Y,
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif. “

"I!Ei ') The Most Trusted Name in Electronics
[ug
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urst SAMS BOOKS :ox

EVERYONE IN ELECTRONICS

r=USE THIS HANDY ORDER FORM -1

I [ Know Your VOM-YTVM. This new one-source guide
explains the operating principles and applications
of the two most widely used test instruments.
Shows you how to get the most from these instru-
ments, how to perform tests properly for maxi-
mum results. Order KVM- 1, only $2.50

TV Servicing Methods Guidebook. Entirely new tech-
nique for fast, efficient T'V repairs. Includes spe-
cial check charts, schematics, step-by-step pro-
cedures, and a unique "’ self-chek’ system which
shows you how to use one section of a receiver to
test another. Order 75G-1, only $2.95

ABC’s of Modern Radio. Makes the basic principles
of radio transmission and reception easily under-
standable. ‘T'races the entire path of the radio
wave from the station to the home receiver. Cov-
ers AM, M and Stereo radio. An ideal introduc-
tion to modern radio. Order ARS- 1, 0only...$1.98

Outboard Motor Manual. Service procedures and tune-
{) data for more than 900 models in over 20 pop-
ar makes. Includes sections on lubrication, igni-
tion, carburetion, power heads, lower units, and
electrical systems. Order OUM-2, only . $4 9s

Hi-Fi Projects for the Hobbyist. Improve your present
hi-fi or stereo system at minimum cost. k. agy-to-
build projects include: Rumible filter; noise filter;
hi-gain antenna; transistorized microphone pre-
amp; record player; tape recorder; FM tuner, etc.
Order HFF-Y, 0nly .. ... ... oo inen. $2.50

Science Projects in Electronics. I.earn basic electronics
principles by actually building fascinating pro-
Jects, You begin with a demonstration of how to
use the V()M and progress to more advanced
projects, 80 you gain an easy understanding of
modern electronics systems. Order $PJ-1,0nly $2.95

ABc s of Boolean Algebra. Clearly explains the intri-
cacies of the mathematical logic which forms the
basis for all digital computers and their operation.
Down-to-earth text and illustrations.

Order BAB-V, 0nly .. .........coovvvun... $1.95

[ Handbook of Electronic Tables & Formulas, HTF-2, .83,
O How to Read Schematic Diagrams, RED-
O TV Servicing Guide, $GS-1

]

]

EJ

O

El

]

[0 ABC's of Short-Wave Listening, SWL-
0O ABC's of Citizens Band Radio, ACR-t,

O Modern Dictionary of Elnelvonlct ch-
Cl Radio Receiver Servicing, RS-2.,.......
1 International Code Training Syghm cT

oA Ask for the Sams Booklist, describing
over 200 important books.

< FREE
= FREE Index to Photofact, world's finest cir-
cuit data on 53,000 TV & radio models,

HOWARD W. SAMS & CO., INC.

Order from any Electromc Parts Distributor or mail to
Howard W, Sam Co., Inc., Dept, J-93

4300 W, 62nd St.. Indianapolis 6, ﬁxd

Send books checked above, $
O Send FREE Booklist.

Name.

enclosed.
[ Send Photofact Index.

Address

City. Zone, State

I

»
o

W (N CANADA: A, C. Simmonds & Sons, Ltd:, Toronto 7 s A
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WPE SWL's Take Note

B Although space does not permit printing letters
from all those desiring to form WPE Clubs, the
following readers have expressed a desire to do
so. and should be contacted by those interested:
Dick Swanson, WPE@BNM, Wellman 3, Iowa
(WPE@’s); Jim Fitch, WPE6EQZ, 163 Hartzell
Ave., Redlands, Calif. (WPE6’s); Bud Cancasci,
WPESFZR, 10614 Manor Ave., Cleveland 4, Ohio
(WPES8's); Tim Odbert, WPE3DXY, 2511 Urbana
Dr., Stlver Spring, Md. (WPE3’s), and David M.
Reed, 546 Pond Run Road, Raceland, Ky.
Other last-minute letters were received from:
John Davis, WPEQBUI, 1102 West 5th St., Os-
wego, Kan. (WPEO’s); Randy Riskin, WPEOFFF,
806 Webster Lane, Des Plaines, Ill, (WPEOQ's);
Samuel W. Kyriss, WPE7ASI, KN7WPN, 3715 E.
Long St., Sweet Home, Ore. (Northwest SWL
club); Fred Wright, WPESGDK, 1228 W. North
St., Kalamazoo, Mich. (Great Lakes short-wave
club); Thomas Schoen, WPESFAM, 1634 Birdie
Dr., Toledo 15, Ohio (Midwest SWL club). —{30—

Out of Tunre

The Signal Stethoscope (July, 1963, page
61). The second pole of the two-pole, five-
position wafer switch, which controls the
PK543 amplitier, is shown with a jumper
connected between lugs 3 and 4. The jumper
should be connected between lugs 2 and 3.

Slim Silhouette Speaker Systems (July, 1963,
payes 42-43). The center speaker on page
43, identified erroneously in the caption on
page 42, is actually the Model X-20 slim-
compact speaker system made by Jensen
Mfg. Co. The Utah SH4, used in the *‘Sor-
cerer” system (described in the text on
page 43) uses a ‘‘wrap around” magnet
structure rather than an inverted magnet;
the voice coil is relatively large for a speak-
er of this type.

Exterminate TV Sync-Bug Interference! (July,
1963, page 52). The TV horizontal sweep
frequency is actually 15.75 kec. This high
power waveform, rich in interference-caus-
ing harmonics, is applied to the yoke leads
rather than to the leads of the picture tube
socket. It is suggested that a mailing tube
or piece of heavy vinyl sleeving be slipped
over the yoke leads, and that they then be
shielded with a piece of grounded foil as de-
scribed in the text. —Jo-

Always say you sow it in—POPULAR ELECTRONICS




Breaking the

‘small enclosure barrier’

with...

frequency contouring

KLH has introduced a new, small speaker system
— the Model Fourteen — designed to reproduce music
(a) with the natural, musical, octave-to-octave balance
for which KLH speakers are famous, and (b) with
more uniform bass than has ever before been pos-
sible for a compact speaker system.

There are two major problems in achieving good
reproduction in a small speaker — to reduce distor-
tion and to provide decent bass performance. Always,
the process of solving one of these problems has
intensified the other. To reduce distortion, we need
precise control over the movement of the cone. To
provide adequate bass output, we need to move
large volumes of air, The smaller the cone in relation
to the size of the magnet. the more precisely it can
be controlled. But the larger the cone, the more air
it can push. The customary solution — a separate
large speaker for the bass — can not be fully effec-
tive in a small enclosure. The unavoidable compro-
mise of these factors in a small speaker system has
always meant unacceptable bass performance and/or
unacceptable distortion.

In order to solve these problems, the KLH Model
Fourteen embodies a series of vital departures from
any speaker system ever produced before. The Model
Fourteen contains two extremely compliant speakers.
The diameter of their cones is only 3”. Yet they are

Multiple exposure photo ef
Model Fourteen speaker shows
its extremely long cone ex-
cursion, compliant suspensicn
and massive magnet structure

N

full-range speakers. Their maximum excursion (the
forward and backward travel of the cone) is an un-
precedented 33”. This excursion is controlled by the
highest ratio of magnet power to cone weight ever
engineered into a Ioudsgeaker.

FREQUENCY CONTOURING. The combination of
a small speaker with a very powerful ceramic magnet
and long excursion provides two great advantages —
the precise control over cone movement necessary
for freedom from distortion, and the ability to move
an ample volume of air. It also creates a new prob-

WO s O

KLH RESEARCH AND DEVELOPMENT CORPURATION

30 CROSS STREET. CAMBRIDGE 39, MASSACHUSETTS

September, 1963

KLH Model Fourteen
18 x 14 x 3%”

$49.50*

lem, since the damping effect of the heavy magnet
increases at the lower frequencies, tending to restrict
the bass output of the speaker. The crucial innova-

tion in the Mode! Fourteen — designed to extend its
bass output while preserving the advantages of a
heavy magnet and a small cone — is the first use,

in a ‘small multi-speaker system, of the revolutionary
technique called frequency contouring, This technique
was pioneered by KLH in the now famous Model
Eight FM Receiving System and Model Eleven Port:
able Stereophonic Phonograph. Incorporated in the
Model Fourteen is a passive electronic network which
has been designed with the speakers as an integrated
unit, This network reshanes the power output of any
conventional amplifier to match exactly the low fre-
quency power requirements of the speakers, so that
their bass output remains flat far below its normal
roli-off point. Through the magic of this new tech-
nique, it is at last possible to avoid the drawbacks
of tweeter, midrange speaker, woofer and crossover
networks in a compact speaker system. It is now
possible to have all the advantages of a small-
diameter, high-compliance sgeaxer and heavy magnet
— flawless smoothness throughout its frequency
range; clean transparent midrange and highs — and
full, undistorted bass perforrmance, too. The KLH
Mode! Fourteen, at any given loudness level within
its operating range, will delives more bass power, at
lower frequencies, with less distortion than any other
speaker of comparable size or cost.

The unigue smoottness and balance of sound
quality in the Model Fourteen can only be achieved
commercially in a speaker which can be manufactured
to duplicate precisely a particular response profile.
Only because the speakers used in the Model Four-
teen — ircluding their impregnated paper cones and
the special miniature rubber-and-cloth suspensions
which permit such a long excursion — are designed,
manufactured and assembled in our own plant can
they be held to the rigid uniformity required to
justify the use of frequency contouring. No com-
mercially supplied cones have the necessary uni-
formity. No other manufacturer of small full-range
speakers produces its own cones.

During its development, the Model Fourteen has
been tested against every other small speaker system
with any claim to respectability, in order to help us
define and solve the special problems of the small
speaker. The result of this development is a clarity,
smoothness and freedom from distortion, a frequency
range, dynamic range and bass performance you
have never heard before in a compact speaker. You
will find that the overall sound quality of the Model
Fourteen is not only beyond that of all other compact
speaker systems, but also beyond your fondest hopes
for any compact speaker.

*Slightly higher west of Rockies

———————— e —
KLH Research and Development Corporation, P-1 I

I 30 Cross Street, Cambridge 39, Massachusetts |
Please send information on KLH Model Fourteen

I and franchised KLH dealers to: |

1 Name |

| Address |

S —|
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Pop’'tronics
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RCA TUNNEL DIODE MANUAL

The much underrated tunnel diode is the
subject of this latest RCA technical publi-
cation. Written, more or less, to satisfy the
curiosity of advanced technicians and design
engineers, the manual contains significant
information on how tunnel diodes work and
what they can be used for. Specifications of
various RCA tunnel diodes are detailed, and
numerous circuit diagrams show typical
switching applications.

Published by Radio Corporation of America,
Somerville, N.J. 160 pages. Soft cover. §1.50.

SCOPE WAVEFORM ANALYSIS
by Robert G. Middleton

The profluent Bob Middleton has written a
number of texts on oscilloscope operation,
by and large aimed at specific tasks. Here,
as a change of pace, is a book that embraces
the whole subject—what you can and cannot
do with an oscilloscope. It may come as a
surprise to some readers, but every scope
trace portrays a faithful picture of what
is taking place in the circuit undergoing
analysis. An oscilloscope also provides a
means of measuring harmonics, phase, db,
Q values, leakage reactance, delay times,
distortion, etc. It is unlikely that the reader
will become familiar with every pattern and
its interpretation, but with this book he has
a ready source that will tell him what oscil-
loscope displays are all about.

Published by Howard W. Sams & Co., Inc.
4300 W. 62nd St., Indianapolis 6, Ind. 160
pages. Soft cover. $2.95.

e o
AMATEUR RADIO STATION MANUAL

Something new in a logbook for ham sta-
tions, the “Amateur Radio Station Manual”
includes sections for recording the operator’s

DOUBLE SIDE-BAND POWER

mouceo
canaim

cansie
Powtn

atnative
romte

L]
St EaNES /

T
Conventional Transmit “Range Gain™ Transmit
Note increase in

eand (voice) power.

gives you up to

NEW Fec]‘%cg_

RANGE GAIN TRANSCEIVER

e Complete, ready to operate on all 23
channels—nothing else to buy

Full 12-month written warranty on unit
and crystals

4-way illuminated meter with 2 scales
Free call letters furnished

Compatible with existing CB rigs with-
out need for auxiliary equipment

Sugg. retail $269.95

4 times more coverage!
Complete, ready to operate on all 23 channels—nothing extra to buy!

Feq&wucmomcs, INC.

Write for specifications to: 7900 PENDLETON PIKE, INDIANAPOLIS 26, IND.
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In today's world...

P =i

What does it take to feel like a man?

Tt takes action to feel like a man. Takes pride,
too, and good, skillful {raining. Join the
madern Army’s Combat Arms program and
you’ll have all three.

Pride ? In Combat Arms it makes no differ-
ence whether you select Infantry, Armor, or
Artillery. You’'ll be proud of any one of them.
And you’ll 2nd up proud of yourself, too.

Action? In today’s modern Army it’s go all
the way. Every unit is smooth, fast, and flex-
ible. And every day brings fresh, new chal-
lenges. It takes real men to cope with them.

September, 1663

Training? In today’s world nothing but
skilled hands and minds will do. The whole
Army is like a huge, well-oiled engine—with
men and machines closely interlocked. It
takes men to fit into this kind of picture. And
the Army makes men like this—technically
skilled, competent, confident.

If you qualify you can receive extensive
training in other areas like: missiles, motor
mechanics, electronics, engineering—or any
of 150 other fields. Find out how te feel like
a man in today’s fast-changing world. See
your local Army recruiter today!
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BECOME A RADIO TECHNICIAN

For ONLY $26.95
BUILD 20 RADIO

nly

CIRCUITS AT HOME g

with the New
Progressive Radio '"Edu-Kit"®
ALL Guaranteed to Workl

A COMPLETE HOME RADIO COURSE

BUILD
12 RECEIVERS
3 TRANSMITTERS
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR
$Q. WAVE GENERATOR
AMPLIFIER

® No Knowledge of Radio Necessary
® No Additional Parts or Tools Needed Training Electronics
® Excellent Background for TV Technicians Since 1946

WHAT THE "“EDU-KIT" OFFERS YOU

The “‘Edu-Kit** offers you an outstanding PRACTICAL HOME
RADIO COURSE at a rodt-bolwm rice. You will learn radio
theory, construction and nervlelng ou will learn how to bu ld
radios, using regular schematics: how to solder and wire in a
|Qsl|0nll manner; how service and trouble-shoot radios. You wlll

rn how to work with punched metal chassis as well as the new
‘Drlnted Circult chassis, You will learn the principles of RF and AF
ampliifiers and oscillators, detectors, rectifiers. test equlpment
You will learn and practice code, using the Progressive Code Os.
clllator You will bulld 20 Recelver, Transmitter, Code Oscillator,

Tracer, Square Wave Generator. Amplifier and Signal In-
jector circuits, and learn how operate .
excellent background for TV. In brief,
education in Electronics and Radlo, wo!
price you pay. only $28.95 complete.
PROGRESSIVE
TEACHING METHOD

The Progreasive Radio ‘‘Edu-
Kit** is the foremost education-
al radlo kit ln tho world. and is
universally pted as the
standard ln (he neld of electron- Armed Forces Personnel nnd
h:s tralnlmr The Fdu-Kit'* | Veterans  Admin: lumllon for

ses modern eduenlonnl training _and rv.-hablllut on
prlnclple of ‘'Learn by g. ' One of the most Im t as-
You begin by bulldlnlr a simple sec the “Edu-Kit** h the
r-dlo Gradually, in a progres- onsultation Service which we
sive mlnner. nnd at your own
Peed” it s tadis clrcuits,
van muy uBe/iral clreuits. | whether related to any of the
learn more advanced theory and to
techniques, and do work Tike & "'(“"f"‘l covered In the *‘Edu-

rofessional radio technician. g
'l,' hese circuits operate on your | Other experiences in the field
regular AC or DC house current. | of electronics.

THE “EDVU-KIT" IS COMPLETE

You wlll recelve all parts and instructions neceallry to builld
20 dlﬂerent radio and electronic circuits, each guara 0 oper-
ate. Our kits eonuln lubel. tube uwkem, vnrlahle. electrolytic,
dielectric condensers, resistors, tie strips,
coils, hardware, tul ln . punched metal chassis, Instruction Man-
uull. hookup wire, soulder, selenium rectifiers, volume controls,

witches, etc. In addition, you recelve Printed Circult materials,
Includln: Prlnmd Circuit éhnulu. special tube sockets, hardware
and instructions. You nllo recelve a useful set of tools, pliers.
Pr electric wlderlnx tron,

wrench set, and rod. dynamic Radio and Electronics

Set of Tools, Pliers-Cutters, Tester, Solder-
ing iron, Alignment Tool, Wrench Set.

many times the small

THE KIT FOR
EVERYONE

We welcome students
their problems,

course, or encountered in

Tester. The **Edu; -Klt" also includes Code instructions and the
{’T’Kn lth Code Oulllntor You will tlm recelve lessonn for serv-
cing w!

Proﬁre nd the a8iv
;ul njector. I Hi Fldallly g“lde. FCC Amlleur License Training

Book, and

All ?nru. cnmponenu. ete,, of the **Edu-Kit'* are 1006 uncon-
ditionally guaranteed, brand new, carefully selected, tested and
matched. l-‘very!hlnf is yours to keep. The eomplete prlce of this
practical home Radio and Electronics course is only $26.95.

TROUBLE-SHOOTING LESSONS
You will learn to trouble- J. Stasaitis, of 25 Poplar PI
Waterbury, Conn., writes: ‘-

have repaired several sets for

O
Service will help you with any
technical problems. and sent for your kit."!
FREE EXTRAS
t of Tools ¢ Radio Book e Radio -nd llee(romn Tener .
!Ioctnc Soldering lron o i
Tester Instruction @®_Hi-Fi Book ¢ TV look [ Quux look
K4 Memh.nhlp in lu-o-TV CIuh Consultation Service
Lice: T nhd cvrcuvt L c:rhfah of
ont . Valuable Dlmun . rench Set
= e == “UNCONDITIONAL MONIV-IACK QUARANTEE" = — —

ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7.00

lD “ldu-i(it" Fonsaid. losed fzull gnymont of $28.93. i

»Edu-Kit pay plus po
l O Send me FREE add nal information dcncnh'mg “Edu-Kit. "l
lNlm. ........ eseerecerae R I R ........'
| Address «oovunieiiiiii e I

i
| PROGRESS'VE “EDU-KITS"” INC. I
| 1186 Broadway Dept. 608D  Hewlett, N. Y. |
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(Continued from page 22)

progress toward WAS, WAZ, and WAC,
plus sections for keeping DX records, a call-
name-QTH index, a future calls schedule,
net data, and equipment records. A list of
world prefixes is thrown in for good meas-
ure. Although, as a station log, this publica-
tion leaves something to be desired—there
is too much printing on the pages for one
thing, and the price is considerably higher
than that for more conventional logs—hams
who like to keep careful records will find it
very useful.

Published by Howard W. Sams & Co., Inc.,
4300 W. 62nd St., Indianapolis 6, Ind. 128
pages 814" x 11", plus indexed dividers. Soft
cover. $3.95.

LSS R s v )

HOW TO INSTALL AND REPAIR
MARINE ELECTRONIC EQUIPMENT
by Elbert Robberson

It's always a pleasure to read something
written by POPULAR ELECTRONICS contributor
Elbert Robberson. A competent writer in
any case, Robberson has a particular feel
for his “first love’’—marine electronics.
That feel is obvious in this book, which en-
compasses topics as diverse as galvanic
action, Loran, Consolan, test equipment,
radiotelephones, employment opportunities,
sailboat antennas, etc. Unlike the books as-
sembled by some would-be authors, this one
is not a rehash of press releases and manu-
facturers’ throw-aways. The information is
carefully presented and as thorough as any
reader could desire.

Published by Hayden Publishing Co., Inc.,
850 Third Ave., New York 22, N.Y. 206
pages. Soft cover, $4.50; hard cover, $5.95.

Capsule Reviews

ALL ABOUT HIGH FIDELITY & STEREO and
UNDERSTANDING AND USING CITIZENS
BAND RADIO. Allied Radio has become an
increasingly active publisher of very basic
handbooks. These two titles are the latest
additions to the Allied Radio library. Both
books are filled with good solid information
and written to appeal to the novice—be he
interested in stereo/hi-fi or CB'ing. Pub-
lished by Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill. Both soft cover. Hi-fi
book is 96 pages (75 cents); CB book is 112
pages (50 cents).
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Type 8417 output
pentodes with cavity
anade design.

Totally resonance-free
ultra-wide-band
output transformers.

Triode-connected
dual power-pentode
driver stage.

"B

L Is

Osc:lloscope-type cathode-
tollower input stage with
compensated attenuaror,

Hinged cover for
rarely used controls
(bias and balance).

150 Watts of the cleanest audio power ever produced!

The Fisher K-1000 is a challenge to the
severest critics and most discriminating
judges of professional sound reproducing
equipment, both as to specifications and
listening quality. Its music power rating is
150 watts 1HF Standard, with both chan-
nels driven, The RMS power rating, again
with both channels driven, is 130 watts (65
watts per channel). However, as a glance
at the intermodulation curve will show,
each channet will deliver 80 watts at 0.5%
IM distortion, thus indicating the extreme
conservativeness of the official rating.

Tota) Harmonle Distortion at | ke: Solid Line
intermodulation Distortion (60 cps/7 ke, 4:1):
Dotted Line

proved ‘ultra-linear’ configuration that
provides 12 db of the most desirable and
stable type of negative feedback in the
output stage. The custom-wound output
transformers are unlike all others in that
their response rolls off below 5 cps and
above 200 k¢ without the slightest peaks
or dips. (See the frequency response
curve.) This results in exceptional stability
and superb square wave reproduction.
The driver stage, 100, is entirely novel.
A triode-connected 6HUS/ELL80 dual
power pentode circuit developed by Fisher
engineers is capable of delivering 40%
more drive 1o the output stage than is re-
quired — and at a remarkably low imped-
ance. The result is very low distortion, the
fastest possible recovery time, great stabil-
ity and hence outstanding transient

H
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The output stage of the K-1000 is engi-
neered around the newly developed 8417
beam power pentodes, never before used
in any electronic device. Designed speci-
fically for use in this amplifier, the 8417
offers extreme linearity, resulting in
greatly reduced distortion, and has unusu-
ally low drive-voltage requirements, per-
mitting the previous stages to °coast’ at
their lowest possible distortion levels. The
unique cavity anode design of the 8417 is
an important factor of its superior per-
formance characteristics.

Frequency Response (0 db = 4 watts)
Subsonic Filter: Dotted Line

For the pre-driver and phase inverter
stage, an ECC83/12AX7 dual triode is
used in a DC-coupled cathodyne configu-
ration characterized by extremely low dis-
tortion and phase shift. A feedback loop
from the oatput transformer secondary to
the pre-driver cathode provides 17 db of
distortion-reducing feedback.

The input stage of the K-1000 is of
a type widely used in laboratory oscillo-
scopes bul never before in high-fidelity
amplifiers. A compensated input attenu-
ator in conjunction with a cathode-
follower circuit permits adjustment of the
input signal from 0 db to —12 db in
closely calibrated 3 db steps without the
slightest effect on input impedance and fre-
quency response. This feature in effect
provides five different input sensitivities,
ranging from 0.5 to 2.0 volts (for full
rated RMS output), so that the preampli-
fier volume control can be operated strict-
ly within its optimum range.

A switchable subsonic filter has also
been designed into the input stage, in

. = o im TR S e R e e
mpuce

Each pair of 8417's in the K-1000
drives a giant output transformer via plate-
cathode coupling — a modified and im-

keeping with the widely held engineerin

pinion that, for the majority of practic
applications, response should be flat down
to 20 cps only and then fall off as rapidly
as possible. (See dotted part of frequency
response curve.)

The power supply of the K-1000 is one
of the most elaborate ever used in a stereo
power amglier. Regulation and fiitering
are of the highest order and all silicon di-
odes as well as filter capacitors are most
conservatively operated.

Bias is readily adjustable on each chan-
nel by means of the built-in laboratory-
type calibration meter, but the controls
for these rarely needed adjustments are
ingeniously concealed behind an attractive
hinged cover — another Fisher exclusive.

ow you can be sure your home-built
unit will perform as perfectly as though
it were factory-wired. Fisher has devised
what is now the StrataBalance Techniquet,
a simple testing procedure which, by the
use of an ordinary light bulb, enables the
builder to attain precise and absolute bal-
ance of the push-pull circuitry of the
K-1000.

Total Harmosic Distortion (One Channel)
a1 65 watts RMS
(Note that from 0 cps to 10 kc distortion does
not rise above V4% cven at maximum
rated power.)

|
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The K-1000 StrataKit is priced at only
$279.50*. It is also available factory-wired
as the SA-1000. priced at only $329.50°.
Both carry the famous Fisher Warranty
for all tubes, diodes and parts for a period
of one year from date of purchase.

FREE! $1.00 VALUE! The
Kit Builder’s Manual. a new
illustrated guide to high
fidelity kit construction, plus
detailed brochure on the
Fisher K-1000/SA-1000
Stereo Power Amplifier. =

Kit Builder's

1
FISHER RADIO CORPORATION H
21-52 44th Drive, Long Istand City 1, N. Y,

Name.
Address.
City.

State.

The Fisher

Zone.

SSLIGHTLY NIGHER 1% THE FAR WEST, EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLANO CITY I, N.¥. CANADAr TRI.TEL ASSOCIATES, LTO., WILLOWDALE, ont.trar. renn.

September, 1963
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Operation
Assist

HIS COLUMN is designed to help those

readers who need information on old, out-
of-date, or unusual radio-electronics gear.
Here's how it works: Check over the list be-
low, If you can help someone with a sche-
matic or information, do it today—the other
fellow will appreciate it. If yox need help,
send a postcard to OPERATION “ASSIST,”
PoruLar ELECTRONICS, One Park Avenue, New
York 16, N.Y. Be sure to clearly print your
return mailing address. Include as many par-
ticulars as to model number, maker, year of
manufacture, etc., as possible. Type or print
the data for clarity. And state specifically
what you want, i.e., schematic, source of parts,
etc. Don’t send return envelopes to us; your
response will come from a fellow reader.
Because of the great number of inquiries
received, none can be acknowledged, and
PoruLar ELECTRONICS reserves the right to
publish only those for which normal sources
of information have been exhausted.

Schematic Diagrams

Crossley 12-tube, 3-band radio. covering 550 kc. to 18
mc., Serial 2654801, made about 1949, (Sal Mastroianni,
927 E. Acacia, Hemet, Calif.)

Atwater Kent Model 856, 6-tube, 3-band radio. 1938:
Zenith Model 60539 *‘Long Distance,” 6-tube, 2-band
set; RCA Model X-24, 5-tube, BC and s.w. superhet,
ch. 24498. (Barry Zimmerman, 1215 Bridge St., New
Cumberland, Pa.)

Zenith Model 5634, 6-tube, l.w., BC, and s.w. radio.
date unknown. (Augustin Paredes, 1822 N. 36 St.,
Stone Park, Ill.)

Amer. Radio Mfg. 5-tube Neutrodyne. Ser. 3462, date
unknown. (Bill Wight, 1157 Sunset Dr., Vista. Calif.)

Emerson 6-tube. BC and 9-12 mc. s.w, radio, Ser.
O9HW37615. (Richard Stous, 327 Richmond Ave., Tren-
ton 9, N.J.)

Zenith Model A463279, BC, s.w., and FM radfo. (Harry
Cornellson, 540 W. Lance Drive, Des Plaines, Iil.)

Atwater Kent Model 20. (Jim Sunbury, 1140 Marland
Drive, Columbus 24, Ohio)

E. H. Scott 12-tube radio, Serial No. T97, date unknown.
Gilfillan Neutrodyne, 5-tube radio, Type GN-2, 1923.
(Raymond B. Nowak, 1823 Monroe Ave., S. Milwaukee,
Wis. )

Phiico MModel 60 BC and s.w. receiver, date unknown.
tIvon R, Doxey, 10315 Wilson Rd., Montrose, Mich.)

Zenith Model 88463, 8-tube, BC and 8. w., about 1947.
et ‘Tipton, KHJRI, 1711 Emerson St., Monroe, La.)

Philco, model unknown, 6 tubes, BC and s.w., about
1935. (Dennis Hallstrom, 618 8. Highiand, Arlington
Hts., 1.}

Fairbanks-Morse Model 11049 (-50), 12 tubes, 4 bands.
tRichard Galloway, 1710 N. Brighton St., Burbank,
Caiif.)

Jackson Model 660 signal analyzer, Serial No. 665. (O.
Willrich, 1450 Delgado St., San Antonio 6, Texas)

Model RAK.7 )1.f. receiver, USN surplus. (Donald M,
Davis, 1610 La Salle Ave., Pittsburgh 16, Pa.)
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Coupler unit, CQC 50061, part of Model DU-1 (or DW-1
ajrcraft radlo set, USN surplus. (George W. Varley,
5531 N. Lawrence S:., Philadelphia 20, Pa.)

Atwater Kent Model 206 BC and s.w. radio. (James
Koerner, 1415 Lincoln, Norman. Okla.)

Bell tape recorder, Model RT-50, about 1940. (Thomas
A. Wells, 6318 Clara St., New Orleans 18, La.)

Majestic Model 70-B (about 1920) and power supply.
(David Gealey, 308 Todd Way, Mill Valley, Calif.)

Emerson 6-tube BC and 1.6 to 4 mc. radio, 1935-1945.
(Barry Gordon. 1138 Bingham St., Philadeiphia 15, Pa,)

Panaramascope Model SA-1-T200, about 1942, made by
Panaramic Radio Corp. (Maurice L. Finer, K1GGP,
379 Central Ave., Milton 87, Mass.)

Edison Radio Model R-5 Neutrodyne,
‘*‘Lighto-Matic.”’ (E. J. Canepa,
Modesto, Calif.)

RCAF radar indicator, Type 62A, about 1945, No.
10Q/37: any data will be helpful. (Jerry Proc, 76
Barnesdale Ave., N., Hamilton, Ont., Canada)

G.E. Model G-56, 1924-28, BC and s.w. (George An-
drews, 1695 State 8t., Hamden 11, Conn.»

Trav-Ler Model 5020, a.c.-d.c. and battery.
Stoll, 233 First Ave. N., Perham, Minn.»

Zenith Royal M hearing ald. (R. J, Anderson, 9605
Weyburn Drive, St. Louis 36, Mo.)

Crossley Model 82CQ radio-phono comb.. about 1941,
«John Miller, 3933 9th Ave.. Parkersburg, W. Va.)

BC-611 receiver-transmitter, 27K34471, 5-tube portable,
type 120, surplus, made about 1943. (William Ducharme,
24 Mildred St., 8. Portland, Malne)

Stromberg Carison (Canada) 1936-42, No. 24289. (Bob
Seaborn, 319 Brock St., Winnepeg 9, Manitoha, Canada)

Philco 1938, 6-tube, two-band (7)., console model.
(Billy Dickinson, 375 First St., Prattviile, Ala.)

G.E. Model L-674, about 1943. (Bruce Taylor, Delta,
Iowa.)

Hallicrafters Model 820-R communications receiver,
(David Casler, 534 E, Acacia Ave., Glendale, Calif.)

Atwater Kent Model 20, Ser. 88826, 5-tube t.r.f.. bat-
tery-powered. about 1923, using 301A’s. (E. B. Charl-
ton, W5WQX, 3011 Lorraine St., Baton Rouge 5, La.)

Type R1147A UHF receiver, surplus; instruction hook
also needed. (Donald Cable, 811 Ashiley Lane, Hender-
sonville, N, C.)

Silvertone FM-AM radio. chassis 101 825-20. (Gary J.
Schlager, 54 Barbara Place, Cheektowaga 25, N. Y.)

Panoramic Adapter Model RBU-1, Ser. 81, USN sur-
plus. (T. H. Miller. 6648 Collinsdale Rd., Baltimore 34,
Md.)

Admiral Model 4204-56 (or 36?). (Gardner Bates, 2013
E. 37th St., Tulsa 5, Okla.)

about 1929,
1612 Stetson Ave.,

(David

Parts or Special Data

Philco Model 37-116 BC and s.w. radio. about 1937,
plastic dial plate with frequencies: ulso schematlc.
;’Henry H. Hattman III, 38 Willlams Dr.. Coraopolis.
a. )

'01A tube needed, in working order.
Rt. 5, Carlisle, Pa.)

Dominion Electronome Inds. (Canada) battery-pow-
ered radio. series 8AB62-E. BC and s.w., data to con-
vert to a.c. needed, also schematic; power handling
limit of Operadio speaker AMS, Model SX3122AMS8?
(Errol May, Waterford, Ont., Canada)

E. H. Scott 12-tube radio with 3-tube power pack,
Ser. B397, instruction book needed, also schematic,
(Paul R. Trombetta, 17 W. 254 Red Oak, Bensenville,
IiL)

Link Radio transmitter-receiver, Model 2975, instruc-
tion book and schematic; aiso address of maker or suc-
cessor, if still active. (Arthur Russel., 6101 Clearview
8t., Philadelphia, Pa.)

PERI-60 amplifier, made by Printer Electronics Re-
search, Inc., instruction book needed, also schematic,
(W. S. Boyden, 3459 4th Ave., Council Bluffs, Iowa)

Zenith Model 7G805 7-tube BC and s.w, portable radio,
manual needed, also schematic. (Steve Chenoweth, 208
W. 16th 8t., Roita, Mo.)

(Jim Brannan,

POPULAR ELECTRONICS




New
Products

INTEGRATED STEREO AMPLIFIER

The first integrated stereo preamplifier and
power amplifier to be introduced by Dynaco,
Inc., the SCA-35 is a 45-watt (IHFM) unit
rated at 17% watts continuous power per
channel over the full 20- to 20,000-cycle

audio spectrum. Available in both kit and
wired form, the amplifier utilizes a *‘patent-
pending” design which eliminates several
amplifying stages with consequent reduc-
tion of distortion and noise, and increased
stability. The SCA-35 provides adequate
gain for all magnetic cartridges and tape
heads, plus full control facilities. Provision
is made for stereo headphones or a third
speaker output, and a specially designed
bandpass filter eliminates annoying rumble
and scratch present with defective records.
Prices: $99.95 (kit); $139.95 (wired).
(Dynaco, Inc., 3912 Powelton Ave., Phila-
delphia 4, Pa.)

MAGNETIC MICROPHONE HOLDER

Manufactured by GC Electronics, the No.
65-525 Magnetic Microphone Holder is in-
tended espe-
cially for CB
and other two-
way mobile
radio installa-
tions where
a convenient,
easily relo-
cated mike
mounting is
desired. The
powerful magnet in the holder grips a car
dashboard or other metal surface, and has
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a holding capacity of up to 12 pounds.
Price, 99 cents. (GC Electronics Co., 400
S. Wyman St., Rockford, Il.)

PEP-UP KIT FOR HEATH “TWOER"

A modification kit that converts the super-
regenerative receiving section of the Heath
“Twoer” to a superheterodyne is currently
being marketed by Lawrence Engineering
Company. The
kit also pro-
vides for the
conversion of
the original r.f.
amplifier-de-
tector circuit
to a dual triode
r.f. amplifier.
A fixed 4.5-mc.
i.f. strip is
added to the
“Twoer.” The
superregenera-
tive detector is
retained, but
receiver radiation effects are eliminated by
using the detector at the i.f. frequency. The
new circuitry, which fits inside the original
case, is said to greatly improve selectivity
and sensitivity. Price range, $30.00. (La«c-
rence Engineering Co., 36 Lawrence Rd.,
Hamden 18, Conn.)

FM RECEIVER FOR MOBILE UTILITIES

A dual-conversion superheterodyne FM re-
ceiver for the two utility bands (30-50 mc.
and 152-174 mc.) used by mobile two-way
police, fire, taxi, and other business radio
units is being offered by Utica Communica-
tions. In addition to coverage of both the
low and high bands, the “Duo-Band” FM
receiver features a tuned r.f. stage, squelch
circuit, crystal-controlled second oscillator,

and Dbuilt-in  temperature compensation.
Two crystal-controlled receive positions are
available for monitoring transmissions on
specific frequencies. Price: $164.95; acces-
sory speaker, $12.95. (Utica Communica-
tions Corp., 2917 W. Irving Park Rd., Chi-
cago 18, I1l.)

CONVERTIBLE EREADBOARD KITS

Breadboard kits for experimental compo-
nent assembly that can be converted into

27



To kit builders who go
through THICK and THIN

SEND FOR THE THIN!

You don’t judge a book by its cover.
Nor by the number of pages. If you're
looking for weight, don’t bother with
the Conar catalog. But if you're looking
for quality electronic kits that are
backed by a no-loopholes guarantee,
you'll want to study our careful selec-
tion of do-it-yourself and assembled
units. There’s something for everyone:
TV set kits to transistor radios,
VTVM’s to scopes, tube testers to
tools. For years of pleasurable perform-
ance, for fun and pride in assembly,
mail coupon below. Discover why
Conar, a division of the National
Radio Institute, is the fastest growing

entry in the kit
gnd_sznment CONAR
business.

NN MAIL NOWE N N =

] CONAR |
[l 5939 Wisconsin Ave., Washington 16, D.C. [ |
. Please send me your catalog. JA3C -
. Name .

Add =
. City. Zone____State .
HEEEEEEEEEEEEENE
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New Products
(Continued from page 27)

relatively permanent operational units are
now available from Alan Kits, Inc. The
parts include metal bases with or without
17, 1", 3", and %" component-mounting
holes, and punched insulating boards which
come in XXXP, epoxy paper, or epoxy glass,

and with either .093” or .062” holes.

Per-
forated metal enclosures convert the bread-

board circuits into permanent pieces of
equipment. Also available are many sizes
of terminals, tube sockets, transistor sock-
ets, universal brackets, and terminal boards
compatible with punched board mounting.
(Alan Kits, Inc., P.O. Box Y4, Anaheim,
Calif.)

DOUBLE-SIDEBAND (B TRANSCEIVER

A double-sideband, reduced-carrier trans-
mitter putting 10 watts PEP (“talk-power’’)
into the antenna, and a double-conversion
receiver with adjustable squelch and noise
limiter make up the new Model RA-590
“Side-Bander’”” CB transceiver available
from Olson Electronics. The unit, which

comes equipped with all crystals for 23-
crystal-controlled

channel receiving and

transmitting, also has a delta tuning cir-
cuit to bring in off-frequency stations, a
sensitivity of 14 uv. for 10 db signal-to-noise
ratio, and a usable audio output power of
9 watts. Also featured is full metering
(two dual-function meters are used), and a
power supply which operates from either
117 volts a.c. or 12 volts d.c. Price, $219.95.
(Olson Electronics, Inc., 260 S. Forge St.,
Akron 8, Ohio) -3

Always say you saw it in—POPULAR ELECTRONICS
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August 15, 1963

Boys

After five weeks of basic training, these air-
men seem to walk a foot taller in their Air
Force blue.

But the Air Force does more than give you
pride and confidence. It gives you the chance
to work for the future—your country’s and
your own—the chance to build a career on the
Aerospace Team.

You'll learn a vital Aerospace skill, such as
guided missile systems...aireraft mainte-

September 22, 1963
Men

nance...photography. Under “Operation
Bootstrap,” you’ll have an opportunity to
continue your formal education—even earn
a college degree.

And zll the while, you’ll be helping America
to maintain its lead in the Aerospace Age!
Remember, the Air Foree gives you an apti-
tude test before you enlist, without obliga-
tion. So get a blueprint of your future from
your Air Force recruiter.

U.S. Air Force

September, 19563
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ELECTRONICS
EXPERIMENTER
LINE

MADE IN USA.

The X" means it's built
for experimenters

Here's a whole line of components for
experimenters . . . with hundreds of
schematics for building everything from
HO gauge controls, remote controls,
amplifiers, and transistorized citizens
band receivers to ingenious alarm sys-
tems to scare away burglars.

Take this one, GE-X1. It’s a solid state
switch which controls up to 4.7 amps and
117 volts. Available in a self-contained,
dust-proof, plastic blister package, with
circuit diagrams. For hams, there’s the
GE-M100, Germanium Mesa transistor,
packaged with wiring diagrams for build-
ing transistorized receivers. But maybe
you need a reed switch or a special low
voltage-high frequency PNP transistor?
Fine. Look over these components and
applications, then stop in at your General
Electric Electronic Components Dis-
“tributor. See him soon and ask him to
show you the complete G-E Experi-
menter Line.

WITH THESE COMPONENTS,

EXPERIMENTING

JUST COULDN'T BE EASIER

GE-X1 SILICON CONTROLLED RECTIFIER. 117-volt,
solid state switch. Controls up to 4.7 amps.

Applications: Plug in speed control for hand
tools, blenders, mixers, lamp dimmers, HO
train controls, automotive alternator regu-
lators.

GE-X2 LIGHT ACTIVATED POWER SWITCH. It will
conduct up to % ampere, up fo 25 volts.

Applications: Photoelectric controls, experi-
mental ignition systems, stave photoflash
circuits, miniature lightweight static relays
and punched card or tape readouts.

GE-X3 HIGH CURRENT SILICON CONTROLLED
RECTIFIER. For high current (up to 13 amps) at lower
voltage up to 50 PIV.

Applications: 12-volt regulated battery
chargers, electroplating, relay replacement
or low voltage controls operating from car or
boat batteries.

GE-X4 CONVENTIONAL HIGH CURRENT SILICON
RECTIFIER. 20 amp rating. For voltages up to 200 PIV.

Applications: High-low-off controls for
heaters, lamps and motors. For battery
chargers, and in conjunction with the GE-X1,
or GE-X3, full wave SCR light dimmers or
DC power supplies.

GE-X5 HIGH SENSITIVITY SILICON CONTROLLED
RECTIFIER. For special circuits up to 1.6 amps and 50
voits. Activated by extremely low signal power (a momen-
tary signal power of 200 micro watts or less).

Applications: Enlarger phototimers, simple
remote controls, temperature controls, alarm
systems.

GE-X6 PHOTO CONDUCTIVE CELL, Cadmium sulfide,
end-illuminated type. Can be used up to 250 voits peak
AC or DC.

Applications: Light target night lights with
automatic on-off controls, punched card read-
outs, remote indicators, relay controls.

GE-X7 REED SWITCH. Carries loads ranging from 15
volt-amperes to micro-amperes. External magnetic actuation.

Applications: Night lights and burglar alarms,
automatic on-off controls, liquid-level con-
trols, weight measuring devices, multiple
relays.

GE-X8 MEL. SPEED, NPN TRANSISTOR. Germanium.
Isolated case. For low level switching and amplification.

Applications: Oscillators, direct coupled am-
plifiers, light flashers, triggered light sources,
bi-stable lamp driver circuits.




i

GE-X9 MED. SPEED, PNP TRANSISTOR. Germanium
alloy. For medium power amplification and switching at
low {requency.

Applications: Light flashers, light target, trig-
gered light sources.

=i

GE-X10 NEW UNIJUNCTION TRANSISTOR. Three-
terminal semiconductor with properties not found in con-
ventional transistors. Has low value of firing current, stable
negative resistance, stable firing current, high pulse current
capability.

Applications: Oscillators, tachometers, timing
circuits, voltage sensing circuits, SCR firing
circuits, bi-stable circuits.

'LJ‘B I v

GE-X11 ZENER DIODE. Silicon Zener diode rated 8.2
volts at | watt.

Applications: For low voltage transistor and
silicon controlied rectifier applications requir-
ing voltage regulation or protection against
voltage transients.

2N107 AUDIO PNP TRANSISTOR. Alloy junction.

Applications: Audio amplifier, radio receiver,
practice oscillator, radio receiver loud-
speaker, one, two or three transistor broad-
cast radios.

~in

2N170 AUDIO NPN TRANSISTOR. Low voltage, high
frequency transistor.

Applications: Three transistor radio receivers,
direct coupled ‘'battery saver’ amplifiers,
pre-amplifiers.

S

2N2180 UNIJUNCTION TRANSISTOR.

Applications: Transistor metronome and
code practice oscillators.

GE-M100 GERMANIUM MESA TRANSISTOR.

Applications: Citizens band receivers, and
control units (27 MC).

NEW ELECTRONICS EXPERIMENTER/HOBBYIST MANUAL
Packed with information on experimental circuits,
new SCR and rectifier applications. Pick up a copy
at your G-E Electronic Components Distributor to-
day. $1.00

G

Progress s Ovr Most Important Product

ENERALED ELECTRIC

September, 1963

o Satellites

On
*%‘}) The Air

The following satellites, launched by the
United States, were reported to have beacon
and telemetry transmissions as of July
17, 1963. The satellites are listed by their
code names, according to frequency; because
some transmit on more than one frequency,
they appear more than once.

Transit 4A ............................ 54.000 mc.
Vanguard 1* .................. ... 108.023 mc.
Telstar 2 ... ....................... 136.050 mc.
Alouette®** 136.080 mc.
Relay 1 ............................. 136.140 mc.
Explorer 16*¢ ... ... 136.200 mc.
Transit 4A 136.200 mc.
Tiros 5 ................ .. 136.233 mc.
Tiros 6 ... 136.233 mc.
Tiros 7 ..o 136.235 mc.
Explorer 17** ... ... 136.316 mc.
Lofti A .............. ... 136.380 mc.
Ariel ... 136.406 mc.
1963 14C (US) ..136.410 mc.

..136.440 mc.
136.470 mc.
136.559 mc.
136.590 mc.

Explorer 14
Syncom [l*** .
Explorer 17 ................
Alouette

Relay 1 136.620 mc.
0SO 1 ....coooeeiirenn 136.744 mc.
Syncom l1*** . ..136.770 mc.
Anna 1B .............. ... ..136.815 mc.
Explorer 16 ...136.860 mc.
Injun 3** ... 136.868 mc.

136.890 mc.
136.892 mc.
136.921 mc.

Solar Radiation
1963 14B (US)
Tiros 6 ..oeeeveenn.

Tir0S 7 eeeeeeeervrrinenn. ...136.922 mc.
Tiros 5 ... oo 136.923 mc.
Anna 1B .................. 136.975 mc.
Alouette** ... 136.978 mc.

Syncom lI*** 136.980 mc.

*Tranamits only while satellite is in sunlight
*s»Transmits only upon command from ground
stations—not during every pass

*s+To be launched

Satellites of the Soviet Union have telemetry
and tracking transmissions in the 19.990-
20.010 mc. band. Whenever a Cosmos series
satellite is launched, check Radio Moscow for
an announcement of tracking frequencies.
Most Cosmos series satellites re-enter the
atmosphere in 60-90 days. Cosmos 2 and 8
are in orbit at press time, but do not seem
to be transmitting. . .

If you're interested in eavesdropping on
satellites, and missed our June 1962 article
on the NASA-136 converter, we recommend
that you look it up. Easy to construct, this
sensitive converter can intercept the satel-
lites operating in the 136-137 mc. band.
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POPULAR "

ELECTRONICS
THIS

MONTH’S
COVER

ONTESTS seem to appeal to every-

4 body, so this month you're invited to
compete in identifying the parts dis-
played on our cover.

To the uninitiated, electronic parts
have probably always looked a bit odd.
But to insiders in electronics during the
30’'s and 40°'s, many parts acquired a cer-
tain homely familiarity. Resistors looked
like gaily painted firecrackers, coils like
bedsprings, and capacitors like bigger
firecrackers (paper), small bathtubs
(metal cased), or bread slicers (vari-
ables).

But with the coming of the space age,

weight, size, precision, stability, and out-
landish operating conditions put a
mighty squeeze on electronic parts. De-
signers had to trim off as much ‘fat”
(and ‘lead”) as possible. New materials,
new manufacturing techniques, and out-
right new components have all entered
the parts picture.

As a result, many of the modern parts
furnished by Harvey Radio Co. of New
York for our September cover bear little
resemblance to their older counterparts,
and an old-timer might scan the entire
lot and see no more than one or two
familiar forms.

All of which suggested an interesting
way for POPULAR ELECTRONICS’ readers
to test their own knowledge of the shape
of electronic things, not to come, but al-
ready on the scene. Try your hand at
identifying the 35 parts shown on our
cover. Trace the outline of each part, in
position, on thin paper, and tell us what
each is. The first five entries correctly
identifying each part by its functional
rame (such as *“binding post”) will earn
the writers a free one-year subscription.
Postal cancellation will determine pri-
ority. All set? Go!

“Messenger” CB Transceivers...rated
BEST in Nation by Electronic
Distributor Salesmen*

- T
- Wi
TN

*New impartial survey by leading electronic magazine shows

Johnson ‘*Messenger Transceivers rated '‘BEST"

NEARLY 50% OVER SECOND CHOICE BRAND.

*—BEST BY

4 feature-packed ‘“Messengers’...and Selective Call System outperform everything!

Compact, Hand-Held—100 milliwatt or 1 watt **Personal Messengers'. Rugged and reliable—
11 transistors, 4 diodes! Twice the sensitivity and 40% more range than similar units with con-
ventional circuitry—more output than similar units with same rated inputs!

Mobile or Base Stations—performance proved Viking ‘'Messenger’ and new '‘Messenger Two'’.
Punches your signal across the miles—high efficiency design makes full use of maximum Ieglal
power, Excellent receiver sensitivity and selectivity. Automatic ‘'squelch’’ control—5 or 10

channel coverage—easy to instalt anywhere!

Tone Alert—37 tone selective call system mutes speakers until one unit calls another—then
automatically your stations receive audio note and indicator light flashes 'On"".

= R
NEW! 4-COLOR gl ==\
BROCHURE— i Q L\
write for your ﬁ :

[] |
free copy! /\//l\i;

Manufacturers of the world's most widely
used personal communications transmitters.

32
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2401 10th Ave, S.W., Waseca, Minnesota

Please rush **Messenger’ details to:
NAME.

E.F.JOHNSON COMPANY

ADORESS.

CITY. STATE.

i Tk e

eI P o
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EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | Qty. Type Price | @vy. Type Price | aty. Type Price
— A | ) __oza .79 6AUB .87 6K6 .63 12cuUs .58
—_1aX2 .62 6AVE .41 654 .52 12CU6  1.06
Offer _1B3 .79 6AWS .90 6SATGT .99 12€x6 .54
r : __1DNS .55 |__G6AX4 .66 6SHT  1.02 1204 .69
Amazing Introductory 163 .79 6AXS .74 6SJ7 .88 120E8 .83
-3 .79 6BAG .50 6SKTGT .95 12018 .88
0 oice _1K3 .79 6BC5 .61 6SLIGT .84 12006 1.04
RT ! 77 6BC8  1.04 6SNT .65 12087 .84
g [ ] __1S5 75 6BE6 .55 6SGIGT .94 12075 .76
- __1T4 72 6BF5 .90 6T4 .99 12077 .79
1us 65| ___6BFE .44 6T8 .85 [ 12018 .78
1X2B .82 | _ &BG6 1.70 sus .83 | _t20ws .89
—.24F4 96| __ gBH8 .98 6V6GT .54 | 12028 .62
JALS 46| __eBJs  .65| w4 6t |~ 12605 62
Jau6 .54 6BJ7 .78 6W6 1 | 12666 .62
JAVE .42 __6BK7 .85 6X4 41| 126k .62
IBCS 63 6BL7 1.08| 6X8 80 12EL6 .50
BN .75 6BNE .74 748 .68 12626 .57
Bug .78 6BG6  1.12 7807 65 12F8 .66
IBYs .58 6BQ7  1.00 7€Y6 TS 12FA6 .79
—_— — —— —
1BZ6 .56 6BU8 .70 7va .69 12FM6 .50
3CBE .6 | 6BX7 111 8Aus .90 12FR8 .97
__3CS6 .58 6BZ6 .55 BAWS .93 12FXB .90
30G4 85| 6BZT 1.03 8BGS .60 12GC6  1.06
._.30K6 .60 6Ca .as 8CG7 .63 1248 84
3076 54 | 6CB6 .55 8CM7 .70 12K5 75
IGKS 99 6C06  1.51 8CNT .97 1216 .73
s .63 6CGT .6t 8CST .7 125F7 .69
TA K E O N E 354 .15 €CG8 .80 8EBE .94 12SK7GT .95
ava .63 ecLe .79 8FQT .56 125L7 .80
4Ba7  1.01 6CM7 .69 scLe .79 12SN7 .67
OF TH ESE acse .61 6CNT .70 1neyr 1S 125Q7GT .31
4aDT6  .SS €cas .92 1284 .60 1207 .62
4GME .60 6CR6 .60 124B5 .60 t2ve .63
TU B E S SAMEB .79 6CS6 .57 12AC6 .55 1206 .M
SANE .90 6CS7 69| 12406 .57 12X4 .47
l ITH ANY
F R E E . OTHER MAIL ORDER TUBE COMPANY
£ 5405 .54 6CUS .58 12466 .50 178X 67
with the 5ATE .83 6CU6  1.08 120E7 .94 170Q6 1.06
purchase of SBK? .86 6CYS .70 124F3 .73 18FWE .49
58Q7 1.01 €Y7 .M 124F6 .67 16FX6 .53
I 5BRE .83 6DA4 .68 12406 .62 18FYE .50
every 9 Rad Tel scGs .81 6DEE  .61| 12aL5 .47 18aU4 .87
. 5CL8 .76 60GE  .62|__12aL8 .95 198G6 1.39
Quallty Brand scas .84 6048  1.21 12805 .60 19EA8 .79
SEAB .80 6DK6 .59 12476 .50 1978 .85
New Tubas SEU8 .80 6DON6  1.55 12AT7 .76 21EX6  1.49
. 516 .72 €0a§  1.10 122U .51 25A%4 .70
Hurry! Offer expires October 31, 1963 sT8 .86 6DTs .81 12807 .61 25C5 .53
su4 .80 LDT6 .53 124V6 .41 25CAS .59
sus .84 60T8 .94 12av7 .82 25CD6 1.52
' \| A R ARA 5VE .56 6EAB .79 12aX4 .67 25CU6 1.11
1 sX8 .82 6EBS .73 124X7 .63 250N§ 1.42
' sv3 .46 GEBB .94 12aY7 1.4 25EHS .55
o OFF* RAD-TEL'S QUALITY 6AB4 .46 GEMS .77 12427 .86 sL6 .57
up BRAND NEW TUBES 8ACT 96 6EMT7 .82 1284 68 5W4 .68
o 6AF4  1.01 sse: .;9 usgs .sg azgrs .55
6AGS .70 6 .75 12866 .5 Iscs .51
to ONE DAY SERVICE — 6AHA .81 6EWE .57 12BF6 60 35L6 .60
*Manufacturers Suggested List Price 500 TYPES IN STOCK :::: ‘!‘)g 25::91 z: :;::g |g(7) g::: :g
6ALS .47 6Fve .79 12BL6 .56 36AM3 .36
6AME .78 6GHB .80 128G6 1.16 5085 .69
I Send For New Tube & Parts Catalog & 6aQs 53| ___6GK5 61| _12BR7 74| socs .53
2 i 6ASS .60 6GKE .79 12BV7 .76 SOEHS .55
e Send For Trouble Shooting Guide 6AT6 .49 6GN8 .94 128v7 .77 SOLE .61
6AT8 .86 6HE .58 12827 .86 70L7 .87
Be your own TELEV'S'ON REPMRMAN 6AU4 .85 6J5GT .51 12CNS .56 11723 BS
The Original NOW YOU CAN 6AUE .52 66 T 12CRE .67 807 .75
FIX YOUR OWN TV SET BOOK ===-------0ROER FORM @ MAIL TODAY =====u==-
You can fix your own TV if you have TV Fixit 5 Total
Book ‘ heyuuse 80°% of lr{wnles are causes RAD-TEL Tube Co. Tubes &
by tubes. This bock explains, illustrates trouble Dept. PE-9 Total
and what tubes cause this trouble. Pinpoints in Part(s) $
over 3000 layouts by model number. position and 55 Chambers Street Postage $__
S type tube causing Wouble. $qg .00 Newark 5, New Jersey Grand
No. 170 1 Total $.
—— N —_— ENCLOSED 1S $____ Please rush order.
- CHEATER CORD Easy to work on Book(s) 3e Your Own TV Repairman @ $1.00 ea, #170
'Bgﬂm{c setiahilepanel tsloff. t SEND: _ cheater Cord 29¢ ea. Lots of 3 - 25¢ €. #154
6 ft., No. 154 29¢ ea. Lots of 3-25¢ ea. : Orders under $5.00 - Acd $1.00 handling charge - plus postage.

Send FREE Tube and Parts Catalog
<2 RAD-TEL TUBE CO. ™. *° [ ettt
s AND HI-FI

FYTSMTEE] 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY MLl
TERMS: 25% Weposit must accompany all orders, balance C.0.0. Orders under $5: ADDRESS - - i . e
add $1 handling chage pius postage. Orders over $5: plus postage. Approx. 8 tubes
per 1 Ib. Subject te prior sale. No C.0.0.'s eutside continental U.S.A. cITY ZONE STATE

B e s

September, 1963
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Why Fred got

I laughed when Fred Williams, my old high school
buddy and fellow worker, told me he was taking a
Cleveland Institute Home Study course in electronics.
But when our boss made him Senior Electronic Tech-
nician, it made me stop and think. Sure I'm glad
Fred got the break . ..but why him . . . and not me?
What’s he got that I don't. There was only one
answer . . . hig Cleveland Institute Diploma and his
First Class FCC License!

After congratulating Fred on his promotion, I
asked him what gives. “['m gaing to turn $15 into
$15,000,” he said. **My tuition at Cleveland Institute
was only $15 a month. But, my new job pays me
$15 @ week more . . . that's $780 more a year! In

34

a better job...

twenty years . even if I don’t get another penny
increase . . . I will have earned $15,600 more! It’s
that simple. I have a plan and it works!”

What a return on his investment! Fred should have
been elected most likely to succeed . he's on the
right track. So am I now. I sent for my three free
books a couple of months ago, and I'm well on my
way to Fred’s level. How about you? Will you be
ready like Fred was when opportunity knocks? Take
my advice and carefully read the important infor-
mation on the opposite page. Then check your area
of most interest on the postage-free reply card and
drop it in the mail today. Find out how you can
move up in electronics too.

Always say you saw it in—POPULAR ELECTRONICS



How You Can Succeed In Electronics
. . . Select Your Future From Five Career Programs

The “right” course for your career

Cleveland Institute offers not one, but five different
and up-to-date Electronics Home Study Programs.
Look them over. Pick the one that is "right” for you.
Then mark your selection on the reply card and send it
to us. In a few days you will have complete details . . .
without obligation.

1. Electronics
Technology
A comprehensive program
covering Automation, Com-
munications, Computers, 1n-
dustrial Controls, Television,
Transistors, and preparation
for a 1st Class FCC License.

2. First Class
FCC License

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to main-
tain and service all types of
transmitting equipment.

3. Broadcast

Engineering

Here's an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program 'ransmission
and Broadcast Transmitters.

4. Electronic

Communications

Mobile Radio, Microwave,
and 2nd Class FCC prepara-
tion are just a few of the
topics covered in this "com-
pact” program . . . Carrier
Telephony too, if you so
desire.

5. Industrial Electronics

& Automation

This exciting program in-
cludes many important sub-
jects such as Computers,
Electronic Heating and
Welding, Industrial Controls,
Servomechanisms, and Solid
State Devices.

An FCC License . .. or your money back!

In addition to providing you with comprehensive train-
ing in the area indicated, programs 1, 2, 3, and 4 will
prepare you for a Commercial FCC License. In fact,
we're so vertain of thewr effectiveness, we make this
exclusive offer:
The training programs described will prepare you
for the FCC License specified. Should you fail to
pass the FCC examination after completing the
course, we will refund all tuition payments. You
get an FCC License . . . or your money back!

Cleveland Institute’s new “Check-Point Plan”
helps you learn faster and better

Cleveland Institute uses the new programmed learning
approach. This ""Check-Point Plan” presents facts and
concepts in small, easy-to-understand bits . . . rein-
forces them with clear explanations and examples.
Students learn more thoroughly and faster through
this modern, simplified method. You too will absorb . ..
retain . . . advance at your own pace.

Job placement service . . . another CIE extra
to help you get ahead in electronics

Once enrolled with CIE, you will get a bi-monthly
listing of the many high-paying interesting jobs avail-
able with top companies throughout the country. Many
Cleveland Institute students and graduates hold such
jobs with leading companies like these: American Air-
lines, American Telephone and Telegraph, General
Electric, General Telephone and Electronics, 1BM,
Motorola, North American Aviation, New York Cen-
tral Railroad, Raytheon, RCA and Westinghouse.

Electronics is a fast moving, dynamic industry
... Cleveland Institute keeps you current

The Electron Bulletin is CIE’s bi-monthly digest of new
developments in the world’s fastest growing industry.
As a CIE student, you will get a free copy throughout
your training to keep you up-to-date on Masers, Lasers,
Solid State Devices, and other new inventions,

‘-‘" @ Full accreditation . . . your assurance of
==l competence and integrity

L
Cleveland Institute of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council. You c¢an be assured of competent electronics
training by a stafl of skilled electronics instructors.

Your Future In Electronics Is
Up To You. Make It A Brighter One.
Mail Reply Card Today.

Cleveland Institute of Electronics

September, 1963

Dept. PE-8, 1776 E. 17th St., Cleveland 14, Ohio
37



Transis-
torized
Stereo/
Mono
4-Track
Tape -
Deck

qLoTm . e *
RPigp E€D e ot

Semikit (electronics in kit
form) $299.95 Wwired $399.95

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

Stereo
Power
Amplifiers

Kit Wired
JOW HFg7A: $74.95 $114.95

100w HFB9A: $99.50 $139.50
28W HF86: $43.95 $ 74.95

Citizens Band Transceivers
770 Series

Kit

Metered

Variable Auto- b=
Transformer AC

Bench Supplies

Model 1073

(3 amps) -

Kit $35.95 Wired $47.95

Model 1078 (7V2 amps)
Kit $42.95 Wired $54.95

——

(X pne iy

{8

o S

é -
Tube i
Tester

=625
Kit $34.95 Wired $49.95

216 S

6- & 12V
Battery
Eliminator
& Charger
21050

Kit $29.95
Wired $38.95
Extra-filtered for
transistor equipt. =1060
Kit $39.95 wired $49.95

BEST BUYS IN STEREQ AND MONO HI-FI

New Stereo
FM Multiplex Tuner ST97
Kit $99.95+ Wired $149.95*

e T T T
gg.’bo

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

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

=]

AM Tuner HFT94 Incl. FET
Kit $39.95 Wired $65.95

I =t
Q @ ®

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

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIDS

60W CW Transmitter =723
Kit $5995 Wired $89.95

Peak-To-Peak
VIVM =232
& Uni-Probe®
(U.S. Pat.)
Kit $29.95
Wired $49.95

VIVM =221 .
Kit $25.95 Wired $39.9

RF Signat e
Generator LSy &
2324 -
Kit $2895  F3n g
Wired $39.95 2 ¢ o

AC Volt-watt
Meter #261*
Kit $49.95

Wired $79.95

“Formerly called #260

70-watt Integrated
Stereo Amplifier ST70
Kit $99.95 Wirec $149.95

ST T
.).)_glr@g

40-Watt Integrated
Stereo Amplifier ST40
Kit $79.95 Wirec $129.95

99 9 0@
b

Stereophonic
Dual Preamplifier $T84
Kit $59.95 Wired $89.95

EXCELLENCE
IN
CREATIVE

PR ELECTRONICS

Over 2 MILLION

Bookshelf Speake- System
HFS1 Kit $39.95 Wirzd $47.95

Walkie-Talkie
Citizens Band
Transceiver #740

4 EICO instruments in
Kw'itr:gdsf?g.gs use throughout the
Complete with world. Campare, take
rechargeable them home — right

“off the shelf'' —
from 2000
neighborhood
dealers, most of
whom offer
budget terms.

battery & charger.

DC—5 MC T
5" s‘cgé:%s:aso ‘{,‘ ‘;'—‘f ;1
Kit 1 . ity

Wired $120.50 L2393

General Purpose 5” Scipe #427
Kit $69.95 Wired $1€9.95

1000 Y. PE9
Ohms/ - ., L1G., N "
voit 1 e1co, 3300 N. BV oo seriing over

d free Cat free Stereo
V-0-M =536 | D e quaity products, free 2o,
Kit $14.95 19‘}.“°gu~,de, free Short of neares
Wired $1895 LS i 5

g1CO desle! 15 Wit for which

enclo 25¢ tor posta e & handling.
€ ¢ 4 |4

Name

Address

City Zone State.
Kit $23.95 | Add 5% in the west
Wired $32.95 i

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
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A directory of programs especially for the SWL

broadcast by short-wave stations all over the world

By GERRY L. DEXTER, WPEQJ)

HE SERIOUS short-wave listener knows how important it is #o keep up to

date on news of new stations, frequency and schedule changes, propaga-
tion forecasts anc tips on DX'ing. For that reason, most SWL's find read-
ing POPULAR ELECTRONICS' “’Monthly Short-Wave Report’’ and membership
in one or more DX clubs very profitable. In addition, many CX'ers get tips
and information hot off the receiver by listening to tha regular programs,
presented by radip stations all over the world, which are designed especially
with the SWL in mind.

These programs are l'kely to include news of new stafions, frequency and
schedule changes loggings of other listeners, propagation forecasts, tech-
nical information, acknowledgements of reports to the station im question,
and special intersiews and other features of interest 1o the SWL. You've
undoubtedly monitored a few of these programs, but you prabably haven‘t
heard them all. The directory which begins on the ne«t page will fill you
in on those you’ve missed, and start you on your way towa-d getting the
latest and most reliable short-wave news available.

In most cases the information given was received directly from the sta-
tion itself (a few of the listings are identified with ar asterisk, indicating
another source). With the exception of seasonal and umannounced schedule
changes, all of the data is as accurate as possible. No-e that the programs
are listed alphaketically by country, and that the frequencies a-e given in
megacycles. In many instances, the times (which are all EST) are the trans-
mission times fo» a particular service, and the DX pregram will be heard
within those time periods.




Calling SWL DX'ers
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Australia—Radio Australia*

“Australion DX’ers Calling”’

Schedule: Sundays to East Coast North
America at 0800 on 11.710 mc.; to West Coast
North America at 1100 on 11.760, 11.710, 9.570,
and 7.220 mc.

Program: General DX news (new stations,
schedule changes, etc.). Editor—Graham
Hutchins.

Correspondence: DX Program, Radio Aus-
tralia, P.O. Box 428G, G.P.0O., Melbourne,
Australia.

Canada—Canadian BC Corp.
Radio Canada Shortwave Club”’

Schedule: Saturdays at 1545-1630 to Europe
on 11.720, 9.630, and 5.970 mc., at 0530-1415 to
Africa on 15.320. 11.720, and 9.630 mc., at 1800-
1830 to the Caribbean on 11.720, 9.625, and
5.970 mc.; Sundays at 0215-0300 to Australasia
on 9.625 and 5.970 mc.

Program: DX and SWL club news, plus tips
on reception reporting, interference, fading,
improving reception, technical questions.
Editors—S. B. Duke and J. D. Nicholson.
Correspondence: Radio Canada Shortwave
Club, International Service, Canadian Broad-
casting Corporation, P.O. Box 6000, Montreal,
Canada.

Note: Membership in the Radio Canada
Shortwave Club is available and qualifica-
tions will be announced soon.

Czechoslovakia—Radio Prague

Schedule: Alternate Thursdays (repeated fol-
lowing Sunday) at 2000 and 2330 to North

40

Radio Prague's DX pro-
gram is conducted by ham
operator Peter Skala,
shown here with his rig.

s

Editors S. B. Duke and 1. D.
Nicholson talk things over
during a broadcast of ‘‘Ra-
dio Canada ShortwaveClub.”

America on 7.345, 9.550, 9.795,
11.745) mec.

Program: News of activities of Czechoslovak-
ian amateurs and propagation forecasts. Edi-
tor—Peter Skala.

Correspondence: North American Service,
Radio Prague, Prague, Czechoslovakia.

15.835 (or

Denmark—Danish Shortwave Service*

DX Bulletin’’

Schedule: Mondays at 2030-2220 and 0400 on
9.520 mc.

Program: DX news. Cooperating organiza-
tion—World Radio Television Handbook.

Correspondence: “DX Bulletin,” Danish
Shortwave Service, Copenhagen, Denmark.

Ecvador—HCJB

DX Party Line’’

Schedule: First Sunday of the month at 2200
on 15.115, 11.915 and 9.745 mec.

Program: Short-wave station news, answers
to questions about HCJB, technical news.
Editors—Bill and Irene Ridgeway.

Corrvespondence: “DX Party Line,” Radio
Station HCJB, Casilla 691, Quito, Ecuador.

England—British BC Corp.

’SWL Corner”’

Schedule: Tuesdays at 0515-0530 and 1930-
1945, Thursdays at 1045-1100. A new frequency
list goes into effect September 1.

Program: Advice on reception from the BBC
Engineering Department, helpful hints,

POPULAR ELECTRONICS
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Taking part in a ‘“Musi-
cal Mailbag’ recorded by
the Finnish Broadcast-
ing Company are editor
Eric Gagneau and Miss
Maj-Britt 6hornberg.

The second Sunday of
every month brings North
American listeners Deut-
sche Welle's DX news an-
nounced by G. C. Thiele,

changes in short-wave schedules. items of
interest to both the SWL and the amateur.
Editor—Dorothy Logan.

Correspondence: SWL Corner, BBC, London,
England.

Finland—Finnish BC Co. Ltd.
Schedule: First and third Fridays of month
at 1600-1645 on 15.190 mc.

Program: DX hints and special reports from
Sweden, Denmark and Norway. Editor—Eric
Gagneau. Cooperating organization—Finlands
DX Club.

Correspondence: The Finnish Broadcasting
Co., DX Editor, Helsinki, Finland.

German Federal Republic
Deutsche Welle—The Voice of Germany
Schedule: Second Sunday of month at 2325

on 9.605 and/or 9.745, and 6.145 mc.

Program: News for DX listeners and ama-
teurs. Editor—G. C. Thiele.

Correspondence: Deutsche Welle, Anstalt des
5ffentlichen Rechts, DX Editor, G. C. Thiele,
DLI1ZK, Postfach 344, Cologne, Germany.
Note: The Voice of Germany publishes a
monthly DX bulletin which is available to
contributors.

Haiti—Station 4VEH

Schedule: Fridays at 2200-2230 or 11.835 mec.
(4VEJ), 9.770 mc (4VEH). 6.120 mc. (4VE),
and 2.450 mic. (4VSO—applied for).

Proyram: News of short-wave stations, items
concerning DX activity, acknowledgments of
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Radio Nederlard’'s ‘DX Juke Box"' is conducted
by editors J. Vastenhaud and D. S. Jordan.

reception reports to 4VEH. Editor—Miss
Miriam Stockton. Cooperating organizations
—Newark News Radio Club, Sweden Calling
DX’ers, Shortwave Messenger, and Mr. Au-
gust Balbi of Los Angeles.

Correspondence: Shortwave (or DX) Editor,
Station 4VEH, Box 1, Cap Haitien, Haiti.

Netherlands—Redio Nederland

DX Juke Box”

Schedule: Wednesdays to North America at
2030-2120 on one of the following frequencies:
9.745, 9.715. 9.630, 9.590, 6.058, 6.035, 6.025, 6.020,
5.985, or 5.980 mc.; Thursdays to North Amer-
ica and Europe at 1630-1730 on 6.020 me. (to
Europe only) and on one of the following
frequencies: 15.445, 15.425, 15.220, 11.950, 11.800,
11.780, 11.730, or 11.710 mec.

Program: Propagation tips, “informative
features,” interviews, discussions of new and
existing electronic apparatus, applications,
plus popular music. Editors—J. Vastenhaud
and D. S. Jordan. Cooperating organizations
—Benelux DX Club and the Finnish DX Club.

Correspondence: DX Juke Box, Radio Neder-
land, P.O. Box 222, Hilversum, Holland.

Note: This station has recently begun a radio
servicing course along with tips on receiver
maintenance. An outline of the course can be
obtained by writing to Radio Nederland.

Netherlands Antilles (Aruba)

Radio Victoria—PJA6

Schedule: First day of each month at 0030 on
905 kilocycles (BCB).
(Continued on next page)
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Calling SWL DX'ers

Program: DX news. Editor—Charles Jobes.

Correspondence: Charles Jobes, Chief Engi-
neer, Radio Victoria, PJA6, Aruba, Nether-
lands Antilles.

Note: Mr. Jobes is very anxious to hear from
DX'ers.

New Zealand—Radio New Zealand

“This Radio Age’’

Schedule: First Wednesday of the month at
0143 to the Pacific on 9.540 mc., at 0530 to
Australia on 9.540 and 6.080 mc.

Program: DX news. Editor—Arthur Cushen.

Correspondence: Radio New Zealand, P.O.
Box 2396, Wellington, New Zealand.

Nigeria—Nigerian BC Service*
‘“Listeners Club’’
Schedule: Mondays at 1330 on 9.535 mc.

Philippines—Far East BC Co.*

Schedule: Wednesdays at 0245 and 1000 on
one or more of the following frequencies:
17.810, 17.500, 15.380, 15.300, 11.920, 11.850, 9.730,
or 7.320 mec.

Poland—Radio Warsaw

Schedule: Second Friday of the month and
repeated the following Monday. Fridays at
1330 on 9.540 mc.; Mondays at 1630 on 11.865,
9.540, and 7.125 mc.

Rumania—Radio Bucharest

Schedule: Thursdays and Fridays at 1830 on
1.795 and 6.190 mc.; at 1100 on 11.940, 9.570,
7.225, and 5.990 mc.

Program: DX news items, technical informa-
tion, DX contest reports. Editor—Paul Brad.
Cooperating organization—Central Radio
Club of Bucharest.
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The Swiss “SBC DX Cor-
ner,”’ heard in North Amer-
ica on Sundays, is edited
by Ronald Green (right).

The three DX editors
of Radio Sweden (left
to right—Jan Erik Raf,
Arne Skoog, and Lars
Ryden) collaborate on
‘“‘Sweden Calling DX'ers."”

Correspondence: Radioteleviziunea Rumania,
P.O. Box 111, Bucharest, Rumania.

Note: Radio Bucharest is happy to partici-
pate in Club DX contest. Reports are wel-
come,

Sweden—Radio Sweden
“Sweden Calling DX’ers’’

Schedule: Sundays to Western North America
at 2215-2245 on 11.805 mc.; Mondays to Far
East at 0730-0800 on 9620 mc., to Eastern
North America at 0900-0930 on 11.805 mc., to
Middle East at 1115-1145 on 11.705 and 15.240
mc., to Africa at 1445-1515 on 11.705 mc., to
South Asia at 1515-1545 on 15.420 mc., and to
Europe at 1700-1730 on 6.065 mc.

Program: Short-wave and BCB DX news.

Correspondence: “Sweden Calling DX’ers,”
Radio Sweden, Stockholm 1, Sweden. Editors
—Arne Skoog, Jan Erik Raf, and Lars
Ryden.

Note: Radio Sweden publishes a DX bulletin
called “Sweden Calling DX'ers” which is
available to all who contribute, free of charge.

Switzerland—Swiss BC Corp.

“SBC DX Corner”’

Schedule: Saturdays to Africa at 0253 on
17.795, 15.305, and 11.715 mec.; to Australia/
New Zealand at 0453 on 17.795, 15.315, and
11.865 mec.; to Southeast Asia at 0838 on 17.795,
15.315, and 9.665 mc.; to India/Pakistan at
1038 on 17.795, 15.305, and 11.815 mc.; to Africa
at 1038 on 21.520 mc.; to Middle East at 1038
on 11.865 and 9.665 mc.; to United Kingdom
and Scandinavia at 1438 on 9.665 and 6.055
mc.; to North America at 2123 and 0023 ( Sun-
days) on 11.865, 9.535. and 6.165 mc.

Program: First and third weeks—broadcast-
ing news; second and fourth weeks—amateur

(Continued on page 100)
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By CHARLES GREEN, W3IKH

Need a receiver for
the 2-meter amateur
band? You can build
this sensitive unit

easily, at low cost

EADERS RESPONDED to the appeal of the ‘‘Simple Superhet for 6
(in April, 1963, PoPULAR ELECTRONICS) so well that a 2-meter ver-
sion was quickly assembled and tested. It covers the 144- to 148-mc.
amateur band, with enough overlap at the band ends to include MARS
and CAP frequencies. Three tubes are used to provide a superhet-type
front end and a superregenerative second detector, as in the 6-meter
version. This combination provides exceptional performance, consider-
ing the number of tubes and the overall simplieity of the circuit.

Most details of design and construction closely follow those of the
6-meter model, with a utility box again serving as the cabinet, which
also contains the built-in speaker and power supply. The construction is
straightforward and free of tricky assembly problems, so with the care-
ful wiring and attention to detail that all VHF circuits require, you
should have little trouble getting it going.

About the Circuit. The coaxial line from the antenna connects to jack
J1, which is connected internally to the tuned input circuit, made up of
C7 and L2. This circuit is adjusted to peak broadly at 145 mc. by means
of trimmer capacitor C7. The 2-meter signals are coupled to the grid of
mixer V1b via C8.

A “gimmick” capacitor made by twisting two lengths of insulated wire
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I-NETER
SINPLE
SUPERRET

together is used to couple the output of
oscillator VIa to the grid of V1b. The
oscillator frequency is basically set by
trimmer capacitor C3 and L1. This fre-
quency is variable from about 138 to 142
me., tuning 6 mc. below the desired
signal, which establishes the correct 6-
me. i.f. frequency.

The i.f. output of mixer V1b is coupled
by C9 to the tuned circuit of the second
detector, which consists of L3 and C10.
This circuit is adjusted to 6 mec. by
means of the tuning slug in L3. The
REGEN control, potentiometer R6, ad-
justs the screen voltage of V2, to control
the superregenerative action of the de-
tector stage.

To prevent overdriving the grid of V3
with the quench frequency output of V2,

R8 and C1} are connected as a low-pass
filter section. The detected audio output
from V2 passes via R8and C15 to GAIN
control R9, from which the signal is
applied to the grid of V3. The amplified
output of V3 is coupled through output
transformer T1 to closed circuit jack
J2 and the loudspeaker. Plugging in
a set of headphones disconnects the
speaker and provides output to the
phones through C18.

Power transformer T2, rectifier diode
D1, and the filter made up of R11 and
C19 provide the necessary B+ voltages.

Construction. An 8”7 x 6”7 x 42 alu-
minum utility box is used as the receiver
cabinet. The chassis shelf is made from
an 8” x 4%” aluminum sheet. Two
pieces of aluminum angle support the
chassis shelf about 1%” from the bot-
tom of the cabinet.

The parts layout is shown in Figs. 2,
4, and 5, and, as we said before, the
placement of parts and wiring must be
closely followed, as in all VHF devices.
Only by doing so can you be sure of
duplicating the performance of the pro-
totype.

Tuning capacitor C2 is mounted on
three 3%” metal spacers. A solder lug is
screwed to a tapped hole in the frame of
C2, and soldered to the free end of a
second solder lug, which is held to the
chassis shelf by one of the screws that

Fig. 1. Schematically, the 2-meter set closely resembles the 6-meter unit.

44

POPULAR ELECTRONICS



Fig. 2. Mounting and location
of L1, L2, and C7 are the most
critical assembly factors. Some
of the other parts are shown
here slightly displaced from
the most convenient assem-
bly, for the sake of clarity.

LaL

2ND TURN

L2 ; GROUND
TAP
AT IST TURN
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C1—6.8-puf., 600-volt. NPO ceramic tubular
capacitor (5-upuf. and 2-puf. units wired in
parallely

C2—13-uuf. variable capacitor, with veriier
shaft and dual kuob asscmbly (Lafayette
111229)

2uuf.,

C3, C7
pacitor

C4, C8,C9,C10, C11—47- uf.. 600-volt ccram-
ic disc capacilor

Cs, C6, C13, C17, C18. C20--0.005-uf., 600-
volt ccramic disc capucitor

C12---330-uuf., 600-volt ceramic tubular

Ci14-—-0.001-uuf., 600-volt ccramic disc capacitor

Cl15--0.01-uf., 600-volt ceramic disc capacitor

C16--10-uf.. 15-volt miniature electrolytic

C19—Dual 20-uf., 150-volt electrolylic capacitor

D1-—400 I'1V, 450-ma. silicon rectifier (Inter-
national Rectifier Corp. SE4 or equivalent)

J1—~Chassis mounting type coaxial receptucle
(Amphenol 83-1R or equivalent)

J2-—Closed circuil phone jack

L1 -4 turus of =16 tinned copper wire, wound
137 long on 4”7 diameter: tap at seccond turn
from ground end, leave V2" lcads at 45° angle

sec Fig. o

L2-—Same as L1 but tap at first turn from
ground end—see Fig. 6

L3-—Oscillator coil (Stancor 8764 )

NPO ceramic trimmer ca-
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R2—4700 ohms Vo-watt. 10% unless

R3-—1 megohm otherwise specified

R4-—120.000 ohmns

R5-—6.8 mcgohms

R6—50.000-0/im carbon potentiometer

R7—220.000 ohms

RE—82.000 ohms

R9~—1-megohm carbon potentiometer (with S1)

R10—220 ohws

R11—1800 ohms

S1—S8.p.s.t. switch (on R9)

SPKR-—3.2-0hm, 3" speaker (Utah SP3A or
equivalent )

T1—Output transformer; primary, 10.000 ohms,
sccondary, 4 ohms (Stancor A3879 or cquiv.)

T2—Power transforner; primary. 117 volts;
secondaries. 125 volts @ 15 ma.. 6.3 volts @
0.6 amp. (Stancor PS-8415 or equivalent)

V1—124U7A tube

V2. V3—6AKS5 tub

18" x 6" x 414" gluminum utility box (LMB
146 or cquivalent)

1--8" x 433" aluminum plate (for chuassis shelf)

AMisc.—Line cord and plug, “K-Tran’” mounting
plate (for L3). tube sockets, aluminum angle
stock. grommels, terminal strips. knobs, per-
forated aluminur for speaker grill. #16 bus
wrre, insulated hookup wire, shiclded wire, elc.

R1-—33.000 ohms }A U resistors



secures the socket of V1. This provides
a short ground path for €2, and helps
to stiffen the structure mechanically,
which improves stability.

A “K-Tran” type of mounting plate
was used to mount 6-mc. coil L3. Since
it is not an exact fit for the Stancor coil
specified, care must be taken to avoid
shorting the coil terminals. Use short
lengths of sleeving over the coil leads or,
alternatively, drill holes in the chassis
and mount L3 by its spring clips.

A 3” square of perforated aluminum
is used as the speaker grille, and a 1”7
bracket held by the lower left-hand
speaker mounting screw aids in support-
ing the chassis. The small pointer

(Continued on page 108)

Fig. 3. Panel controls are
straightforward and func-
tional, for ease and ef-
ficiency of operation.

Fig. 4. Rigidity in the
mounting of C1 and C2 is
important for good tuning
stability. This top view
shows their relationship.

ANGLE
BRACKET
(10F2)

. Fig. 5. The spacing and
dimensions in this bot-
= tom view are important
because of the very high
Q ."operating frequency, and
' must be followed closely.

<
LINE cono_% y _‘F
s /

\ . ;,,
|%

8"xe¥p' ALL MEAsuaEueurs
ALUMINUM PLATE NCHES
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PHOTOLCELL

Circuits for Experimenters

Light-sensitive devices have intrigued experimenters sinee the
first man noticed that the sunflower Lkept its face to the san.
Here arefive photosensitive circuits with many practical unses.

By C. L. HENRY

IKE MOST OTHER parts of the broad field of electronics, photocell
technology continues to show rapid growth and development. One result
of this progress is the availability in recent years of cadmium selenide and
cadmium sulphide photocells. at relatively modest prices. These units make
possible many useful and interesting photocell circuits that were formerly
impractical because of cost, complexity, or power supply requirements.
In fact, modern photocells can be used in many ways that would be most
uneconomical for older phototubes. Some of these uses are given here.
along with suggestions for others your own ingenuity will enable you to
develop.

Circuit 1. A good example of a circuit not very practical with older
phototubes is shown in Fig. 1. Suppose we want to cause a large lamp or
sign to flash on and go off at regular intervals. It can be done with
motor, a train of reduction gears. and a cam-operated switch or switches
but such things are expensive and require considerable maintenance. In
the circuit of Fig. the only moving part is the armature of relay A/I.
ind this relay can be of a type designed for long service. The photocell
PC1) is connected in series with battery B/ and the coil of K/. Lamp I/
is connected across the battery through a normally closed pair of KlI's
contacts. The lamp is mounted against the sensitive surface of the photo
cell, and both are mounted in a light-tight box, so that ambient light
cannot affect operation.
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As the light output from /1 increases,
it causes the resistance of PC/ to drop,
until a point is reached where PC/ passes
enough current to cause K1 to close.
This action closes the external cireuit,
and opens the circuit through PC1 to the
coil of K/. This allows the armature of
K1 to return to the original position,
and the cycle repeats itself continuously.
The time period of a complete cycle can
be varied over a considerable range by
adjusting R, which is connected as a
rheostat. The more resistance inecluded
in the circuit, the longer the time for a
complete cvcle.

Since the timing circuit is battery-
operated, it is possible to include the
moving contact of A1 in the external
circuit, even if it is connected to the a.c.
line. If you want complete isolation be-
tween the external and internal circuits,
use a d.p.d.t. relay for A1

Circuit 2. Other control circuits using
light to turn some device on or off are
also in wide use. The prineiple is illus-
trated in Fig. 2. Here, closing switch
S1 lights /2, and the light emitted causes
the resistance of PC2 to drop sharply,
allowing current to flow in the external
load circuit. If the load requires more
current than the photocell itself can
handle safely, a relav can be used to
pass the actual load current, as shown in
the alternate circuit of Fig. 2. Lamp /2
is shown here mounted at the end of
tie light tube, but in practical cases,
the light source can be at any reason-
able distance, so long as it is strong
enough to affect PC2.

Thus, the photocell unit can open ga-
rage doors at night when actuated by
car headlights in the driveway. It can
be mounted in the garage, behind a hole
the diameter of the light tube, which
should be of black cardboard or some
other opaque material. With the tube
pointed down the driveway so as to let
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the headlights shine on the photocell
when the car enters. sunlight is pre-
vented from operating the door since
it does not arrive from the proper di-
rection.

Circuit 3. In the photocell application
illustrated in Fig. 3, the absence of light
is used to control the circuit action. The
circuit is a smoke detector, which in the
author’'s case is fastened to the ceiling
of the basement workshop. When no
smoke is present in the box to reduce the

POPULAR ELECTRONICS



amount of light reaching photocell PC4
from lamp /3, relay K3 is held closed so
that the doorbell circuit is open.

If the furnace smokes, or a fire gets
started in the basement, smoke rising
into the box reduces the amount of light
reaching PC}, causing its resistance to
increase. This reduces the current in the

coil of K3, allowing its normally closed
contacts to close the doorbell circuit,
alerting the household.

As a variation, a cadmium selenide
photocell can be used in place of the
cadmium sulphide cell as PCJ}. Cadmium
selenide is sensitive to infrared light
from flames, and the circuit can be re-
arranged to cause the doorbell circuit to
close when flames are detected.

Circuit 4. The old standby burglar
alarm light beam circuit can be con-
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siderably simplified by the use of a cad-
mium sulphide photocell. The circuit
shown in Fig. 4 has the added advantage
of being immune to activation by light
from a source other than its own. This
result is accompglished by interrupting
the light from the source at a certain
frequency, and making the relay coil
circuit resonant at the same frequency.

The flasher in Fig. 1 can be used as
the interrupted light source, or light
from an ordinary incandescent lamp
can be interrupted by a motor-driven
shutter. The latter is nothing more than
a cardboard or plastic dise with an ap-
propriate number of equallyv spaced slots,
turned by a sma.l synchronous motor.

The relay coil inductance is tuned to
series resonance at the frequency of the
light interruption by capacitor C1. As
the interrupted light from the source
causes the resistance of the photocell to
vary at the interruption frequency, the
voltage across the relay coil circuit var-
ies at the same frequency. This causes
enough a.c. to flow in the relay coil to
hold the contacts in the alarm ecircuit
open.

When the light beam is interrupted,
as by an intruder, the relav coil is de-
energized, causing the alarm to sound.
The relay is not affected by steady room
light or daylight, unless it is much
stronger than the chopped light source,
because there is no d.e. path through
the relay coil circuit. Attempts to de-
activate the alarm by shining a flash-
light into the photoce!l will also fail for
the same reason.

Circuit 5. A very different use for
photocells is illustrated in Fig. 5. Two
cells are used to compare the light trans-
mitted through samples of translucent
materials, such as photographic nega-
tives. The circuit is first balanced by
adjusting R3 for zero meter reading,
with both cells illuminated by the same
light source, and R2 set at the middle of
its range. Next, one of the two samples
to be compared for density is placed in
front of each of the photocells. Any dis-
placement of the meter pointer from the
center zero position is due to a difference
in light transmission between the speci-
mens. The amount of difference can be
determined by noting how great a read-
justment of R2 is needed to return the
pointer to the zero position. —30
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Determine the grounded side of the a.c.
line with a neon test lamp. Flatten the
blade of the plug and be sure it is in-
serted in the appropriate side of the
wall socket. Widening the blade can also
be accomplished with a paper clip sol-
dered around the edge of the blade.

POWER LINE
ANTENNA
ADAPTER

OTHING beats a good outdoor anten-
l na for short-wave and broadcast lis-
tening, but if you're one of the unfortu-
nates who lacks room to string up a long
wire or a dipole, this gimmick may be
for you. Use of the a.c. power line as a
receiving antenna is hardly a new idea,
and, if you have a bad impression of it,
there may be valid reasons. Most of the
“junk” power line adapters consist, sim-
ply, of a small capacitor attached to one
side of the a.c. line. Since they pick up
some signal along with a lot of noise,
they are usually downright inefficient.

The adapter circuit at left couples the
receiver to the power line for r.f., but at
the same time it acts as a high-pass fil-
ter, cutting out some of the noise. It
also takes advantage of the ‘“natural”
ground in every household a.c. line.
Leakage current is minimal, and the a.c.
line voltage is isolated from the receiver
antenna terminals.

The adapter is constructed in a small
aluminum box using an Amphenol 61M
male plug and low-cost female chassis
receptacle. The 2.5-mh. choke is of the
four-pie variety. Capacitors C1 and C2
can be either 50 or 100 puf.; they must
be rated at a minimum of 400 w.v.d.c.
and should be of the ceramic type.

A certain amount of experimentation
may be necessary to insure best perform-
ance. First try connecting your receiver
to just the antenna terminal, then to
just the ground terminal. Finally, con-
nect the receiver to both terminals.

—Lou Garner

CAUTION

Do not substitute components.

Do not eliminate choke coil.

Use only with transformer-powered, standard
radio receivers.

POPULAR ELECTRONICS




l OW ABOUT IT, OM, what precautions have you taken
to make sure you comply with the FCC’s ten-minute
identification rule? Do you rely on the tumbling sand
grairs of an egg timer to alert you for an ID? Or have
you placed your faith in one of those gadgets that ticks
like a time bomb and, 2very now and then, gives out with
a nerve-shattering bong—provided you go to the trouble
of resetting it every ten minutes. Probably you trust to
luck and memory to stay legal.

The “Idento-Minder” overcomes the inconvenience of

Ten-minnie 1D°s? You'll
never forget with a
gadget for the ham shack

that times QSO°s

By HARTLAND B. SMITH, wsvVvD

other timing gadgets, and the uncertainty of depending
on memory. Housed in a 3” x 4” x 5” Minibox, it tells
you rot only when to identify, but also lets you know at
a glance how many minutes have elapsed since the pre-
vious ID has been given. Its quiet electric movement re-
quires no winding, and its flashing neon indicator, while
an effective reminder, will neither startle nor annoy
you with unnecessary in-shack QRM.

The heart of the Idento-Minder is a small synchronous
timing motor that drives a 3!,”-diameter disc at a speed



THE
DENTO-
MINDER

of 1/10th rpm. At ten-minute intervals,
a 9/16” hole, cut %” from the edge of
the dise, uncovers a blinking neon bulb
to alert the operator in time for proper
station identification.

The Blinker Circuit. A relaxation oscil-
lator circuit is formed by RI, D1, C1,
and /1, When the direct current passed
by D1 charges C1 to the bulb’s striking
voltage, /1 lights up and discharges the
capacitor. As soon as the capacitor volt-
age drops to a low level, the bulb goes
out and remains extinguished until C1
recharges. The amount of resistance at
R1 governs capacitor C1’s charging
time. The higher the resistance, the
longer the intervals between flashes.
When a 470,000-ohm resistor is em-
ployed, the neon bulb blinks approxi-
mately four times per second.

Although synchronous timing motors
are listed in many radio catalogs and
bargain bulletins, you undoubtedly won’t

U7VAC
SYNCHRONOUS
TIMING
MOTOR

All of the parts for the lIdento-
Minder are bolted on a 3V,” x 434"
aluminum panel which is mounted
inside a Minibox with spacers to
permit rotation of the “time’’ disc.
The blinker circuit, shown in the
schematic above, is simple and re-
quires a minimum of components.

SPACER
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be able to find one rated at exactly
1/10th rpm. The solution to this problem
is to use a pulley and belt arrangement
like that shown in the photos below to
achieve the proper disc speed.

Making the Pulleys. The motor in the
prototype is a Yjth-rpm type which re-
quires a pulley diameter ratio of 1:2.5.
A suitable motor pulley was fashioned
from a %” length of %”-diameter poly-
styrene rod. After cutting a fairly
deep groove around the rod with a small
rat-tail file, the pulley was drilled at
the center and pressed on the motor
shaft.

A larger pulley, slightly more than 1”
in diameter, was then scroll-sawed from
a piece of 14” plywood and also grooved
with a file. After drilling a 14” hole at
its center, the wooden pulley was pushed
onto the shaft of the 14” panel bearing
assembly visible in the first two photos
and fastened in place with epoxy cement.
An ordinary rubber band serves as the
belt which transfers power from one
pulley to the other.

The exact pulley diameters you use
will, of course, depend on the speed of
your particular motor. The motor sug-
gested in the Parts List, for example,
turns at only 1/15th rpm. Therefore, it
requires a 1%” disc pulley and a 34”
motor pulley to bring the disc speed up

SYNCHRONOUS
TIMING MOTOR

4 TERMINAL

NSULA‘I’ED TIE STRIP

\..
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to 1/10th rpm. If you use a motor with
a different speed, vary the pulley size
accordingly.

All of the parts for the Idento-Minder
are mounted on the 3%” x 4%” alu-
minum plate. Approximate the parts
layout, and then drill holes for the tim-
ing motor, the panel bearing assembly,
and the four-term