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To Assure Advancement

Or Turn Your Hobby Into
A New, Profitable Career

TRAIN AT HOME
WITH THE LEADER

FIRST CLASS

PERMIT
NO. 20-R

P.L.&R.)

34.9,

(Sec.

W ashington, D.C.

NRIE)

POSTAGE WILL BE PAID BY
3939 Wisconsin Avenue
Washington 16, D.C.

0 POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

( BUSINESS REPLY MAIL

Expanding uses of Electronics in industry,
business, the military, are increasing the de-

mand for trained Electronic Technicians.
Electronics needs more Technicians than en-
gineers—from four to seven times more!
Electronics 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 transmitling 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 Communications fields.

Television and Radio are bigger than ever.
Color Television, after years of experiment.
ing, is now moving ahead fast. Hi-fi stereo, PA
systems, FM all mean money-making oppor-
tunities for you as a Service Technician in
your own spare-time or full-time business, or
working 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.
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Pick The Career You Want In The

Wonderful Field of ELECTRONICS

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Elzctroniec equipment used today in
business, industry, defense. Covers Electronic controls and measarement, 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 fcr part-time or fill-t:me business of
your own.

FCC LICENSE

Prepares you quickly for First Class License exams. Every communi:ations 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 molkile equipment and associated base
stations like those used by fire and police, taxi companies, etc. Prepares you for
First Class FCC License exams.

MARINE COMMUNICATIONS

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

T

OO~ UL CGON

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 Autcmation-Electron-

ics, Radio-Television language, components and principles. Ideal

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

familiar with the fundamentals of this fast-growing industry. .
MAIL POSTAGE-FREE CARD NOW :
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These Opportunmity
Packed Fields
Need YOU!

Space & Missile
Electronics

Television & Radio
Microwaves
Automation Electrenics
Radar
Communications
Computers
Broadcasting
Industrial Electronics

“DeVry Stands Behind Every Man It Trains

Count-down, blast-off, orbital communication! Back of every space-age
achievement is the magic of electronics. And back of most electronic
applications — in space, in the industrial plant, studio, or laboretory — is
the electronics technician. Thousands of ‘echnicians have been trained by
DeVry Technical Insticute since 1931 and back of each man stands the
school that has trained him. Yes, DeVry Tech backs him w:th certinuing
Employment Service through the years of his career; DeVry backs him
with its practical Consultation Service, helping him solve technical 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 DeVry’s
modern, well-equipped training centers in Chicago or Toronto. If you're
17-55, 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!

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. | am interested in the following
opportunity fields (check one or more):

[ Space & Missile Electronics

4141 Belmont Ave., Chicago 41, Hll, Dept. PE.9-T IP
|'|

O Communications
Computers

Television and Radio )]
Microwaves % Broadcasting
Industriat Electronics !
. |

Radar .
Automation Electronics [Electronic Control

Accredited member of National Home Study Council
» Name Age. |

“DeVry ---Tops in Electronics Address Aot i
City Zone. State. \
Chicago = Toronto O Check here if you are under 16 years of age. n
Canadian residents: Write DeVry Tech o Canada, Ltd. r'lr'
| 2083 970 Lawrence Avenue West, Toronto 19, Ontario I|
||
<. " DI B A, S i P, -~ — =t FESTT o i
September, 1963 3
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I.E'I'S CONSIDER YOUR FUTURE IN ElECTRONICS

R.E.T.S.
BRINGS THEIR
ELECTRONIC
TRAINING

g
et

s

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

EST WAY TO AN INTERESTING AND QCATION of R-E.T. S. RESIDENT TRAINING

PROFITABLE CAREER IN THIS FIELD (. rornia: P onio:
It Fi A £y
If you are within commuting distance cf Caktana Phaltimore agf‘{‘&‘;‘(:‘:;sgi:d Semeer,

any of the areas below you can remain FLORIDA: MASSACHUSETTS: 13§°‘.§’t Clatr Street

f1ily enployed while training, as RE.T.S.  Hhilp 150 Sreer 100 foyiston Stmete o e street.
has developed a specialized training  ILLINOIS: MICHIGAN: pmnsvmmn
program in BASIC ELECTRONICS— 9l fune [ hoditvari bowot  2mhafly S
TV SEXRVICING—INDUSTRIAL ELEC-  inpiana: R Tt A‘;“‘E“f"’"‘”
TRONICS (AUTOMATION) where you sig Cuumet aveme.  “/Gif Ravias L
attend practical lab classes only one eve- 15 South Senate Street.  NEW JERSEY: b s
ning oxc’)f m%ming e?cllll week in addition to Sy Micgan 25§ Passaic Avenae, g7 Barhursg Streets
e e BRI PO AP o boslet
r —Visil—or

COMPLETE FULL GR PART TIME TRAINING e R S I bocatory . nearest. you OF mail coupcn

below to International Headquarters, 1625 East Grar
IN ALL PHASES OF ELECTRONICS Boulevard, Detroit 11. Michigan.

R.E.T.S ELECTRONIC SCHOJLS
1625 East Grand Boulevard
Detroit 11, Michigan

ELECTRONIC SCHOOLS ' R

September. 1963
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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
in the photo. The tubing, which can be

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 t
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.
—~Stanley E. Bammel
(Continued on page 10)

"

-2

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

« hygain ANTENNA

Now, with Hy-Gain’s 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
e 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

Other Popular Hy-Gain

: window.

There are hundreds of stations across
T your dial just waiting to be logged by
g 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 6 Lincoln, Nebr.

www americanradiohistorvy com

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..eooviieieenenennennns $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 installed by
ANYONE..oereeeerenernoasrnnsornons $14.75

Always say you saw it in—POPULAR ELECTRONICS
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k TWR-2

_J

TWR-3
L.

The best money can buy

September, 1963

The hest more money can buy

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, pleuse write
Raytheon Company, Distributor Products
Division, Westwood, Massachusetts.
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If you lost

your job

in electronics

OTNOTTOW [cr s e s 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. CREI 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 CREl, Dept. 1209-A, 3224 Sixteenth St. N.W., Washington 10, D.C.

o SEND
EL;.-‘U Et

FOR
FREE
BOOK

The Capitol Radio Engineering Institute
Dept. 1209-A, 3224 Sixteenth St. N.W.
Washington 10, D.C.

Please send me FREE Book describing CREI Programs in
Electronics and Nuclear Engineering Technology. | am
employed in electronics and have a high school education.

Name 5 5 Age____
Address )
City Zone State
Employed by
Type of Present Work
Check: [ Home Study [J Residence School [ G.1.Bill p.yz

8 Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorvy com


www.americanradiohistory.com

ACCREDITED MEMBER OF THE NATIONAL HOME STUDY COUNCIL.

CRET

FOUNDED 1927.

The Capitol Radio Engineering Institute

September, 1963
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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, etec. 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, W3WTO

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.

—SFC 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

- MINI-BOX

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 the 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,
FM  broadcast and TV
sound—all with o single
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
""Operation PICKUP"

response to the
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 volts, 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
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Letter
Tray

Address correspondence for this department to:
Letters Editor, POPULAR ELECTRONICS
L One 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:

“Nhat 1f's”

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

What if Carl and Jerry were still back in
high school?
What if POP tronics still had pictorial
wiring views for all projects?
What if the price were still a quarter?
What if cverybody read PoPULAR ELECTRONICS?

Puir Hirr, WASIFB
Walled Lake, Mich.

While we appreciute vour faithful readership,
Phil, we must note that the davs of the nickel
beer and trolley ride have vanished into limbo,
even as the dodo bird. “The Transmitting Tower”
didw’t imply that uny reception went on—in other
words, evervbody talked, nobody listened—and
Herb Brier hus to end his column somewhere to
muake room for the other P.E. features. We do try
to use pictorials where needed. Carl and Jerry
would have flunked out of high school by this
time, and if PopULAR ELECTRONICS were still a
quarter, it would have vanished. On your last
point we agree, and as the world’s largest-selling
electronics magazine, we're getting there!

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 high-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, vou
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-

September, 1963

puter boards) than pnp’s, so I turned the battery
and electrolytics around. Having a *‘Jack Benny-
ish” attitude toward buying modules, and a pocket
full of 10-#f. 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 6”,
a coin at 17, and a transformer or other heavy
object at 2* or more underground.
James G. STUART
Mont Clare, Pa.

Congratulations on vyour project, Jim. We were
especially impressed with your ingenuity in re-
designing the circuit to suit the parts you had
available. Perhaps other readers 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 high 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?
Ricuarp A, Buscu
Silver Spring, Md.

There will be some good articles coming your way
in the near future, Richard. We trust that you
enjoyed “Slim Silhouette Speaker Systems” in the
July issue.

Heart Monitor Wins Prize

B I built the heart monitor featured in the June,
1961 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 LveLy
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 ene that appeals to you in almost any issue.
In answer to your second Qquestion, connect the
output of any audio signal generator in series with

1
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Letter Tray

(Continued from page 11)

a resistance of about 100 ohms to the voice coil of
the speaker. Vary the frequency of the generator
until the point of greatest response is found.

Bouquet for Totalizer

B T 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 BopINE, W4]VZ

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, WNOBTB
St. Joseph, Mo.

Mail From Chile

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

that I owe much to Porurar ErecTroNICS. 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.

Craupio Spexcer 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!

engineering technicians.

Tech, offering unusually high starting salaries.

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

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey

This Minneapolis-Honeywell system
controls hundreds of avtomatic man-|
ufacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also gopod RATINGS IN THE ARMED FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus
superior training is why Bailey Graduates are being paid more to start,  jremendous backlog of high pay posis
and are advancing more rapidly than many men who have spent four igne waiting BAILEY GRADUATES.
years in training. .

Resident training is easier and costs less than [ MAIL TODAY

you may think! We provide housing and part-
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.

|

I
VETERAN APPROVED |

|

|

|

|

np /
i
i

BAILEY TECHNICAL SCHOOLS

1645 S. Grand ¢ St. Louis 4, Mo.

i 4uromno~ 4

City. State.
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Makes
soldering

Wllles: 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
temperatures. Ycu 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-plated for rigidity and long life. Accessory tips

are available for heat sealing. cutting and smoothing.

Over 5 million Welier guns have been sald. They’re usec
by professional servicemen and homecrafters the worlc
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 na2ds. They are also
supplied in plastic case kits that include accessories.

A must for hi-fi kit building. Saves on electrical repairs. Mends metal. Whether patch- Does more than soldering.
Assures noise-free connections. Enables you to do many appli- ing hoies, sealing seams ar join- With cutting and smoothing tips
Use low heat when soldering ance and electrical repair jobs ing metal parts, your Welfer gun you can cut plastic tile, repair
near sensitive components, high yourself. Also useful for many will pay for itself on scares of plastic toys, seal plastic bags,
heat for chassis connections. different crafts and hobbies. repair jcbs around your home. repair furniture dents, etc.

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

September, 1963 13

www americanradiohistorv com


www.americanradiohistory.com

Letter Tray
(Continued from page 12)

Hula Hoop Antenna Applauded

B 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.

Prir, M. HENSLEY

Hensley Motor Co.

Antioch, Ill.

More On Bottled Radios

B T was surprised to learn that Dennis Mullenix
and others have had difficulty in building a radio
inside a bottle (“Letter Tray,” July, 1963). If
Dennis will give me his address, 1 will be glad to

send him a bottled-up radio which I am in the
process of building.
MicHAEL KALMAN
Wethersfield, 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 tramsistor circuits, please!l).

"Add-On S-Meter" Gives Good Results

B T was extremely pleased with the results that

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.

Owex Grav, VE3PE1WA

Toronto, Ontario

(Continued on page 20)

Which of These ELECTRONICS JOBS

is Just Right For YOU?

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 step into a well-paid job that can mean from 25% to 60%
MORE PAY? Interested 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 need. You choose the field
you want — INDUSTRIAL ELECTRONICS. COMMUNICA-
TIONS ELECTRONICS or RADIO and TV SERVICING! MTI
gives you the specific training 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 equipment in your own home with MTI's
SEVEN BIG OUTFITS and KITS that 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 MTI'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 of jobs 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. Notional Home Study Council)
Dept. 11-AQ-01, locksonville, Flo.
Right Where Everything That's New in Electronics is Happening

14

/1
........ MAIL COUPON NOW=mm = === = =

MASSEY TECHNICAL INSTITUTE
DEPT. 11-A0-01. Jacksonviile. Fla.
I'lesse _rush to me. without ebligation
vaur FREE BOOK “"Pick Your New
World of Opportunity in Electrenies™
PLUS your SFLECT-A-SKILL Op-
portunity Finder,

SKILLS PAY BILLS

Take no chances!
‘With millions unem-
ploved there's NO
PLACE for men
who lack the special
skills_so vital today!
Let MTI give you
the training you
NEED to insure
your future!

Always say you saw it in—POPULAR ELECTRONICS
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Enjoy top performance and dependability

with the ALL NEW

- UTICA 650

6 Meter
Amateur

Transceiver
and V.F.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

® 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

® Series gated self-adjusting squelch circuit

e Adjustable R.F. gain control

® VFO in separate cabinet included

¢ 1 89'8>§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 . . . mobiie 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 UT:CA 650 than any other
comparable model. Write today for complete details.

CLIP COUPON AND MAIL TODAY!

I Please rush full details on the all new UTICA 650 I

| Transceiver and VFO ot no obligation.

|
FNAME ..ot b s estse s |
: :
[ ADDRESS....c.vooveeereenemcseenenensecsvsssosssssssssssssssasssesns |
{ |
(G AT —— STATE....oooune... I
oy S S U — P |
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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 almost 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 cailed ““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 comple;e 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
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The Most Trusted Name in Electronics

®

September, 1963

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

e Communications Electronics Electronic Drafting

e FCC License Preparation Electronic Fundamentals (in Spanish)
¢ Mobile Communications

* o o o o

All RCA Institutes Home Training Courses are completz 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 <o and you will not owe
a cent until you resume the course. No long-term obligations!

Personalized Instruction. With RCA Institutes Home Training, you set your
own pace in keeping with your own ability, finances arnd 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 work 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 1BM, Bell Telephone Labs, General Electric, RCA, in radio and TV
stations and in communications 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-
IFY “AUTOTEXT”, HOME STUDY OR CLASSROOM TRAINING.

RCA INSTITUTES, INC. pept pess

A Service of Radio Corporation of America,
» 350 West 4th St., New York 14, N. Y.
Pacific Electric Bldg.. 610 S. Main St., Los Angeles 14, Calif. d
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LATEST SAMS Bﬂo Ks FOR

EVERYONE IN ELECTRONICS

] Know Your VOM-VTVM. This new one-source guide i
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, 0nly .......... $2.50

TV Servicing Methods Guidebook. Entirely new tech-
nique for fast, efficient TV 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 T$G-1, only............ $2.95

) q
ABC’s of Modern Radio. Makes the basic principles
of radio transmission and reception easily under-
standable. Traces the entire path of the radio
wave from the station to the home receiver. Cov-
ers AM, FM and Stereo radio. An ideal introduc-
tion to modern radio. Order ARS-1, only...$1.95

Outboard Motor Manual. Service procedures and tune-
up data for more than 900 models in over 20 pop-
ular makes. Includes sections on lubrication, igni-
tion, carburetion, power heads, lower units, and
electrical systems. Order OUM-2, only . . .. .$4.95

Hi-Fi Projects for the Hobbyist. Improve your present
hi-fi or stereo system at minimum cost. Easy-to-
build projects include: Rumble filter; noise filter;
hi-gain antenna; transistorized microphone pre-
amp; record player; tape recorder; FM tuner, etc.
Order HFF-1,0nly .. ... ... .. c.ciiin... $2.50

Science Projects in Electronics. Learn basic electronics
principles by actually building fascinating pro-
jects. You begin with a demonstration of how to
use the VOM, and progress to more advanced
projects, so you gain an easy understanding of
modern electronics systems. Order SPJ-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-1, only

O Handbook of Electronic Tables & Formutas, HTF-2..$3.95
[0 How to Read Schematic Diagrams, RSD-1... ... 1.50
[0 TV Servicing Guide, SGS-1............... . 2.00
[ ABC's of Short-Wave Listening, SWL-1.. . 1.85
O ABC's of Citizens Band Radio, ACR-1 . 1.95
O Modern Dictionary of Electronics, DI . 6.95
O Radio Receiver Servicing, RS-2. . 2.95
O International Code Training Syst . 6.95

FREE' Ask for the Sams Booklist, describing
* over 200 important books.

o FREE] Index to Photofact, world's finest cir-
e * cuit data on 53,000 TV & radio models.

HOWARD W. SAMS & CO., INC.

Order from any Electronic Parts Distributor or mail to
Howard W. Sams & Co., Inc., Dept. J-93

4300 W, 62nd St., Indianapolis 6, Ind.

Send books checked above. $ ___
O Send FREE Booklist.

Name.

_____ enclosed.
O Send Photofact Index.

Address.

. N MR FENIURE MG MNsen EIETER SeaoeN GUNETE BEONGS Ioeuw smwm BUTSSE SUSNNOR SURMNS BUIOR NNURE JUUTNN DI CRRien NONu GNSNEN BADER RSOU S wSc CINE BURNE T

City. Zone. State

h e [N CANADA: A. C. Simmonds & Sons, Ltd:, Toronto 7 s
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Letter Tray
(Continued from page 14)

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
(WPES's) ; Tim Odbert, WPE3DXY, 2511 Urbana
Dr., Silver Spring, Md. (WPE3’s), and David M.
Reed. 346 Pond Run Road, Raceland, Ky.
Other last-minute letters were received from:
John Davis, WPEQBUI, 1102 West 5th St., Os-
wego, Kan. (WPE@’s) ; Randy Riskin, WPEGFFF,
896 Webster Lane. Des Plaines, Ill. (WPE9s);
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 Tune

4

The Signal Stethoscope (July, 1963, page
61). The second pole of the two-pole, five-
position wafer switch, which controls the
PK543 amplifier, 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,
pages 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 rdather 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 kc. 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.

Always say yau saw it in—POPULAR ELECTRONICS
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Breaking the

‘small enclosure barrier’

with...

frequency contouring

KLH Model Fourteen
18 x 14 x 33%”

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

Muitiple exposure photo of

full-range speakers. Their maximum excursion (the
forward and backward travel of the cone) is an un
precedented 34”. This excursion is controlled by the
highest ratio of magnet power to cone weight ever
engineered into a loudspeaker.

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. 1t also creates a new prob-

il g

KLH RESEARCH AND DEVELOU'MENT CORPORATION

30 CROSS STREET, CAMLRIDGE 39, MASSACHUSETTS

September, 1963

$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 Model 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 Mode! 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 reshapes the power output of any
conventiona! amplifier to match exactly the low fre-
quency power requirements of the speakers, so that
their bass output remains flat far below its normal
roll-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. [t is now
possible to have all the advantages of a small-
diameter, high-compliance speaker and heavy magnet
— flawless smoothness throughout its frequency
range; clean transparent midrange and highs — and
full, undistorted bass performance, too. The KLH
Model Fourteen, at any given loudness level within
its operating range, will deliver more bass power. at
tower frequencies, with less distortion than any other
speaker of comparable size or cost.

The unique smoothness 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 — including 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 heip 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

o e e

| KLH Research and Development Corporation, P-1
30 Cross Street, Cambridge 39, Massachusetts

Please send information on KLH Mode! Fourteen
and franchised KLH dealers to:

Name

|

|

| Address
L

I
I
|
I
I
!

1
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Pop’tronics
Bookshelf

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,
@ values, leakage reactance, delay times,
distortion, ete. 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.

> S S S v
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

REDUCED
CARRIER

ulll‘l!l.

“Range Gain” Transmit
Note increase in
sideband (voice) power.

CARRIER
POWER

RELATIVE
POWER

IN
SIDE BANDS

il I 111 [1 L
Conventional Transmit
Typical nstantaneous
modulalion paitern.

gives you up to

Complete, ready to operate on all 23 channels—nothing extra to buy!

NEW ecl-e/wcg._
RANGE GAIN TRANSCEIVER

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

e Full 12-month written warranty on unit
and crystals

e 4-way illuminated meter with 2 scales
e Free call letters furnished
e Compatible with existing CB rigs with-
out need for auxiliary equipment
Sugg. retail $269.95
Write for specifications to:

22

eﬁ"e/\E/\E’,&‘_ELECTRONICS, INC.

7900 PENDLETON PIKE, INDIANAPOLIS 26, IND.

Always say you saw it in—POPULAR ELECTRONICS
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fn today's worid...

What does it take to feel like a man?

Tt takes action to feel like 2 man. Takes pride,
too, and good, skilliul training. Join the
modern 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 end 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, 1963

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 mckes 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 to feel like
a man in today’s fast-changing world. See
your local Army recruiter today!

23
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BECOME A RADIO TECHNICIAN

For ONLY $26.95

BUILD 20 RADIO

CIRCUITS AT HOME

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

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’” oﬂ'ers you an outstanding PRACTICAL HOME
RADIO COURSE at rock-bottom price. You will learn radio
theory, construction and servicing. You will learn how to build
radios, using regular schematics; how to solder and wire in a pro-
fessional manner; how to service and trouble-shoot radios. You will
learn how to work with punched metal chassis as well as the new
Printed Circuit chassis. You will learn the principles of RF and AF
amplifiers and oscillators, detectors, rectifiers., test equlpment
You will learn and practice code, using the Progressive Code Os-
cillator. You will build 20 Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator, Amplifier and Signal In.
Jjector circuits, and learn how to operate them. You will receive an
excellent background for TV. In brief, you will receive a basic
education in Electronics and Radio, worth many times the small
price you pay. only $26.95 complete.

PROGRESSIVE

TEACHING METHOD

The Progressive Radio *‘Edu-
Kit”" is the foremost education-
al radio kit in the world, and is

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

THE KIT FOR
EVERYONE
You do not need the slightest
background in radio or science.
The “Edu-Kit’’ is used by Young

universally accepted as the | and old, schools and clubs, by
standard in the ﬂeld of electron- | Arm Forces Personnel and
ics training. Th ‘‘Edu-Kit’’ | Veterans Administration  for

uses the modern educational | training and rehabilitation.
principle of ‘’Learn by Doing.’ I
You begin by building a simple | pects of the ''Edu-Kit’’ is the
radio. Gradually, in 2 progres- | Consultation Service which we
sive manner. and at provide. We welcome students
rate, you construct more ad- | to send us

their problems,

vanced multi-tube radio circuits,
learn more advanced theory and
techniques, and do work iike a
professional _radio technician.

These circuits operate on your
regular AC or DC house current.

whether related to any of the
material covered in the ¢Edu-
Kit'* course, or encountered in
other experiences in the field
of electronics.

THE “EDU-KIT” IS COMPLETE
You will receive all parts and instructions necessary to build
20 different radio and electronic circuits. each guaranteed to ober-
ate. Our kits contain tubes, tube sockets. variable, electrolytic,
mica, ceramic and paper dielectric condensers, resistors, tie strips,
coils, hardware, tubing, punched metal chassis, Instruction Man.
uals, hookup wire, solder, selenium rectifiers, volume controls,
switches, etc. In addition, you receive Printed Circuit materials,
including Printed Circuit Chassis, special tube sockets, hardware
and instructions. You also receive a useful set of tools, pliers-
cutters, an alignment tool. professional electric soldermg iron,
wrench set, and a_self-powered, dynamic R.adm and Electronics
Tester. The *‘Edu-Kit’’ also includes Code instructions and the
Progressive: Code Os cillamr You will also recewe lessons for serv-
icing with the Progressive Signal Tracer and the Progressive Sig-
nal nJector. a High Fidelity Gulde. FCC Amateur License Training
Book, and a Quiz Book.
All parts, components, ete., of the *‘Edu-Kit'' are 1009 uncon-
dmonally guaranteed, brand new, carefully selected, tested and
matched. Everything is yours to keep The complete pnce of this
pracv.ical home Radio and Electronics courge is only 6.95.
TROUBLE-SHOOTING LESSONS
You will learn to trouble- J. Stasaitis, of 25 Poplar Pl.
shoot and service radios. using | Waterbury, Conn., writes: *‘I
the professional Signal Tracer, | have repaired several sets fOr
the unique Signal lnjector. and | my friends, and made money.
the dynamic Radio and Electron- | The *“Edu-Kit'"’ paid for itself,
ics Tester. Our Consultation | I was ready to_spend $240 for
Service will help you with any | a course, but I found your ad
technical problems. and sent for your Kkit.”
FREE EXTRAS
t of Tools @ Radio Book . Radio and Electronu:s Tester .
Eleclrlc Soldering lron e 'S @
Tester instruction Book e_Hi- Book e TV Eook [ Qulx Book
® Membership in Radio-TV club Consultation Service o
Amateur Lu:ense Trammg o Prmtec c-n:uutry o Certlﬁcate of

———'UNCONDITIONAL MONEY- BACK GUAIANTEE'———

ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR AND COMNDEMSER KITS WORTH $7.00
o *Edu. Knt" :o;tpau: Enclosed full payment of $26.985. I

O ‘“‘Edu-Kit will pay $26.95 postage.
O Send me FREE additional lnformatlon descnbmg “Edu.Kit. "I

I Name ....iienencsnnnnnsssnnsrannns D R ) I

“EDU-KITS" |
Dept. 608D  Hewlett, N. Y. !

| PROGRESSIVE INC.

| 1186 Broadway

Bookshelf

(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 isomething 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 84" x 11", plus indexed dividers. Soft
cover. $3.95

LS > G 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-i 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).

Always soy you saw it in—POPULAR ELECTRONICS
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Tyoe 8417 output
pentodes with cavity
anode design.

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

Triode-connected
dual power-pentode
driver stage.

THE 1 YS 0N

Oscilloscope-

follower input stage with
compensated attenuator,

type cathode- Hinged cover for
rarely uscd controls

(bias and balancc).

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 spcc:ﬁcanons and
listening quality. Its music power rating is
150 watts IHF 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 channel will deliver 80 watts at 0.5%
IM distortion, thus indicating the extreme
conservativeness of the official rating.

Total Harmonic Distortion at 1 ke: Solld Line
Intermodulation Distortion (60 cps/? ke, 4:1):
Dotted Line

J

DiS50RTION In PERCINT

—
3 [T
»

astovat ot OUTPUT (esTTs mun)

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§ walls)

Subsonic Filter: Dotled Line
o
/ 3
o
i- \
-
- L L T 1l
R e e L

oy

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

S SLIGHTLY MIGHER IN THE FAR WEST. EXPORT: FISHER RACIO INTERNATIONAL, INC.,

September, 1963

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 S ¢ps and
above 200 kc without the slightest peaks
or dips. (See the frequency response
curve.) This results in exceptional stability
and superb square wave reproduction.

The driver stage, too, is entirely novel.
A triode-connected 6HUS/ELL80 dual
power pentode circuit developed by Fisher
engineers is capable of delivering 40%
more drive to the output stage than 1s 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
responsc.

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 fecdback loop
from the output 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 osciilo-
scopes but never before in high-fidelity
amplifiers. A compensated input attcnu-
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 sensitivitics,
ranging from 0.5 to 2.0 volts (for full
ratcd RMS output), so that the preampli-
ficr volume control can be operated strict-
ly within its optimum range.

A switchable subsonic filter has also
been designed into the input stage, in
keeping with the widely held engineering
opinion that, for the majority of practical
applications, response should be flat down
10 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 amplier. Regulation and filtering
are of the highest order and all silicon di-
odes as well as filter capacitors are most
conservatively operated.

LONG ISLAND CITY 1, N.Y. CANADA

www americanradiohistorv com

Bias is readily adjustable on cach chun-
nel by means of the built-in luborutory
type calibration meter. but the controls
for these rarcly nceded adjustments arc
ingeniously concealed behind an attructive
hinged cover — another Fisher exclusive.

Now 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 Techniguet,
a simple testing procedure which, by the
use of an ordinary light bulb, enables the
builder 1o attain precise and absolute bal-
ance of the push-pull circuitry of the
K-1000.

Total Narmonlc Distortion (One Channel)
t 65 watts RMS
(Nole that fro-n ‘0 cps to 10 kc distortion docs
not risc above Y% ecven a1 maximum

rated power.}

s
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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 guidc to high
fidelity kit construction, plus
detatled brochure on the
Fisher K-1000 ' SA-1000
Stereo Power Amplifier.

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

The |
| Kit Builder's
RManual

Name. - -
Address_ ="
City.

Zone. State.

The Flsher

TRI.TEL ASSOCIATES.

S ]

owoate, owt.tear. renn.
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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

nt e CONAR

and equipment

business.
BB MAIL NOWIN I I
| CONAR .
. 3939 Wisconsin Ave., Washington 16, D.C. .
. Please send me your catalog. JA3C .

. Name

Address__ .

. N

.Cxty Zone____State________ .

EENREEEENEEEEEE N
28

New Froducts
(Continued from page 27)

relatively permanent operational units are
now available from Alan Kits, Inc. The
parts include metal bases with or without
17, ", 38”, and 9%” component-mounting
holes, and punched insulating boards which
come in XXXPF, 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 15 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, Onhio) 30—
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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 Aercspace skill, such as
guided missile systems...aircraft 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 all the while, you’ll be helping America
to maintain its lead in the Aerospace Age!
Remember, the Air Force 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, 1963

29
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EXPERIMENTER
LINE

MADE N U.SA.

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
switeh 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 to 25 volts.

Applications: Photoelectric controls, experi-
mental ignition systems, sfave 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
volts. 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 suifide,
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 MED. 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.

www americanradiohistorvy com
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GE-X9 MED. SPEED, PNP TRANSISTOR. Germanium
alloy. For medium power amplification and switching at
low frequency.

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

GE-X10 NEW UNIJUNCTION TRANSISTOR. Three-
termal 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.

GE-X11 ZENER DIODE. Silicon Zener diode rated 8.2
volts at 1 watt.

Applications: For low voltage transistor and
silicon controlled 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.

..

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

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

2N2160 UNIJUNCTION TRANSISTOR. |

Applications: Transistor metronome and
code practice oscillators. l

GE-M100 GERMANIUM MESA TRANSISTOR. '

Applications: Citizens band receivers, and

| |

control units (27 MC).

| |

I

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

e —
B‘ogress /s Ovr Most Important Product ‘

ENERALED ELECTRIC

September, 1963

A Satellit
JQ On
_) =

The following sateilites, 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 .......... 136.235 mc.
Explorer 17%%* 136.316 mc.
Lofti IA ................. ... 136.380 mc.
Ariel ... ..136.406 mc.

1963 14C (US) ... 136.410 mc.
Explorer 14 ....136.440 mc.
Syncom H*** ... 136.470 mc.

Explorer 17 ......................... 136.559 mc.

Alouette ..136.590 mc.
Relay 1 136.620 mc.
0SO1 ... 136.744 mc.
Syncom l1**# ....136.770 mc.
Anna 1B ...... ....136.815 mc.
Explorer 16 ...136.860 mc.
Injun 3%* ... 136.868 mc.
Solar Radiation .................... 136.890 mc.

..136.892 mc.
136.921 mc.

1963 14B (US) ..

136.922 mc.

..136.923 mc.

136.975 mc.

Alouette** ... 136.978 mc.
Syncom M¥** . 136.980 mc.

*Transmits only while satellite is in sunlight
== Transmits only upon comimand from ground
stations—not during every pass

##+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.

31
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POPULAR "2
ELECTRONICS
~THIS
S0 &7+ MONTH'S
o COVER
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ONTESTS seem to appeal to every-

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 :rim 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
rname (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®

Lo e

Y

*New impartia survey by leading electronic magazine shows

Johnson 'Missenger” Transceivers rated 'BEST"—BEST BY
NEARLY 50% OVER SECOND CHOICE BRAND.
4 feature-packed ‘“Messengers’...and Selective Call System outperform everything!

R

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 legal
power. Excellent receiver sensitivity and selectivity. Automatic ‘‘squelch” control—5 or 10
channel coverage—easy to install 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 flasjies ““On"’.

E.F.JOHNS0ON COMPANY

NEW! 4-COLOR T ﬁ T
CHURE— i Q
Sﬁ?e for your \\ W“ \ ®2401 10th Ave. S.W., Waseca, Minnesota
iy o .
free copy! i A\\ Please rush '*Messenger® details to:

2 TN

— NAME

Manufacturers of the world’s most widely ADDRESS.
used personal communications transmitters. CITY

STATE.
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EACH TUBE ATTRACTIVELY'| 'O*L') & BRANDED RAD-TEL
aty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type Price

__ozs .79 6AUS 87| _ 6KE .63 12cUs .58
—__1AX2  .62|_ BAV6  .41|_ 654 52 | _12cus 1.06
183 79| __6AW8 .90 |_ BSA7GT .99 | _12CX6 .54
___IDNS 55| 6AX4  .66|_ 6SH7 1.02 1204 .69
__1G3 79| saxs 74| __ss1? .88 | _12pE8 .83
3 79| __6BAG  .50| _ 8SK7GT .95 120L8 .88
__1K3 79 (. _6BC5 .61 6SL7GT .84 120Q6 1.04
__185 77| _6BC8  1.04| __65N7 .65 12087 .84
__1s5 75| 6BE6 .55 6SQ7GT .94 120TS .76
174 72| __eBFS  .90|_ T4 99 12077 .79
__1us 85 6BF6 .44 678 .85 12078 .78
__1X2B  .82|__BGE 1.70 su8 .83 120W8 .89
__2AF4 96| eBHB .98 BVGGT .54 12026 .62
_3AL5S 46| 6BJ6 .65 swa 61 |___12ED5 .62
3aus .54 68J7 .79 _&ws 71 | _i26G8 .62
3ave .42 6BK7 .85 6Xa 41 12EK6 .62
3BC5 63| 6BL7 1.09 6x8 .80 12EL6 .50
__3BN6 .75| 6BNG  .74| _ 7A8 .68 12626 .57
__3BuUs .78 sBG6 1.12 7AU7 65 12F8 66
3BYs 58| _6BG7 1.00 7EY6 .75 12FAE .79
3BZ6 56| 6BUS .70 7v4 69 12FM6 .50
_ 3cB6 56 6BX7 1.11|__8saus .90 12FR8 .97
3cs6 .58 6BZ6 .55 8AWS .93 12FX8 .90
IpG4 .85 6BZ7 1.03 8BG5 .60 12GC6  1.06
__.3DKé .60 sC4 45 8CG7 .83 12)8 .84
3076 54 6CBG6 .55 8cM7 70 125 .75
__3GKs .99 6C06 1.51 | 8CN7 .97 12L6 .73
34 .63 6CG7  .61( _8CST .74 12SF7 .69
TA K E 0 N E -3s4 75| __BCG8 .80 BEBS .94 125K7GT .95
_ 3va 63| _scLs 79| _8Fa7 .56 125L7 .80
. _4BQ7 1.01(_ _6CM7 ..69| _SCL8 .79 12SN7 .67
0 F TH ES E acse .61 6CNT .70 1cY? .75 125G7GT 91
4DTc .55  ecas .92 1284 g0 1207 82
4GME .60 6CRE .60 124B5 .60 12v6 .63
TU B ES 5AM8 .79 6CS6 .57 | _12AC6 .55 12we .71
SAN8 .90 | 6CS7 .69 12AD6 57 12X4 .47
' RAC-TEL TUBE CO. NOT AFFILIATED WITH ANY

F R E E H ER MAIL ORDER TUBE COMPANY
; 5AG5 .54 sCUS .58 12AE6 .50 17AX4 .67
with the 5AaT8 83| 6CU6 1.08 124E7 .94 170Q6 1.06
purchase of _ SBK7 86| _ 6CYS  70|__12aF3 .73 |  18Fwe .49
58Q7  1.01 sCY7 T 124F6 .67 18FX6 53
. _5BR8 .83 604 .68 12806 62 1BFY6 .50
every 9 Rad-Tel 5CG8 .81 60E6 .61 12aL5 .47 19aU4 .87
. sCL8  .76| _ 6DG6  .62|___12ALB .95 198G6 1.39
Quality Brand scae .84 _ 6DJ8  121|__12aQ5 .60 19EA8 .79
_SEAB 80| _6DK6  .59|_ 12aTé .50 | 19TB .85
New Tubes SEUB .80 6DN6  1.55 124T7 .76 [ _21EX6 1.49
. _5i6 72| 6DG6  1.10| _ 12aU6 .51 25AX4 .70
Hurry! Offer expires October 31, 1963 “sT8 86| __6DT5 81| 12807 .61 25¢s 53
su4 606016  .53{_ _12ave .41 25CA5 59
suB 84 e0T8 .94 _ 12av7 .82 2506 1.52

[ 5v6 56| _ 6EAB  .79|  12aX4 .67 |__ 25cU6 1.11
A __5X8 82| _ SEBS  .73|__12aX7 .63 | 25DN6 1.42

O/ OFF* | RAD-TEL'S QUALITY GaBs 46| _sems 77| _vzazr se | ste
up BRAND NEW TUBES 6AC7 .96 | __6EM7 .82 1284 .68 | oswa .68
to o

6AF4 1.01|__ 6EUS 78| _ 12BD6 .50 32ET5 .55

_ 6AG5 .70 6EVS 75| __12BE6 .53 .35C5 .51

ONE DAY SERVICE 6AH4 .81 6EW6  .57| __ 12BF6 .60 3516 .60

Manufacturers Suggested List Price 500 TYPES IN STOCK 2:?: 1192 ::5;5 Zg —1133:(1; 1;; g:;vsd 643
6ALS .47 | ___6FVB .79 12BL6 .56 36AM3 .36

6AM8  .78|__ BGHB .80 12BG6 1.16 50B5 .69

I Send For New Tube & Parts Catalog 6AG5 53| _ 6GKS .61 12BR7 .74 50C5 .53

n . __BASS .60 6GKE .79 12BV7 .76 50EH5 .55

o Send For Trouble Shooting Guide 6AT6 49| __eGN8 84| __12BY7 77| sote .61

6ATB .86 | 6HE 58| ___12BZ7 .86 70L7 .87

Be your own TELEVISION REPAIRMAN 6AU4 85| 6JSGT 51( _12CN5 56 | 11723 .85

The Original NOW YOU CAN __BAUE .52 616 7 12CR6 .67 807 .75
FIX YOUR OWN TV SET BOOK ———=-- ~---ORDER FORM @ MA'LITIODAY “““ -

You can fix your own TV if you have TV Fixit K b Tota
Baok . . . because 80% of troubles are caused RADJIECYURE]CO Tubes S :
by tubes. This book explains, fllustrates trouble Dept. PE-9 Total H
and what tubes cause this trouble. Pinpoints in Part{s) §. — t
over 3000 layouts by model number. position and 55 Chambers Street Postage H
3»  type tube causing trouble. $I 00 Newark 5, New Jersey 1(_;r(and N :
otal i
— __Nf'ﬂo;"i A.._E_rt~_k__.—__ ENCLOSED 1S $__ _______ Please rush order. :
oy 27 1O WIS L) —___Book(s) Be Your Own TV Repairman @ $1.00 ea. #170
- CHEATER CORD set while panel is off. : SEN D: Cheater Cord 29c ea. Lots of 3 - 25c ea. #154 :
6 ft., No.154 29¢ @a. Lotsof 3—25¢ ea. | Orders under $5.00 - Add $1.00 handiing charge - plus postage. H
1 [JSend FREE Tube and Parts Catalog [
&% RAD-TEL TUBE €0. " [EGIEEEEet
s aNp HI-Fl H
AME .o

I3 MR 4=0°) 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY N :
TERMS: 25%. deposit must accompany ail orders, balance €.0.D. Orders under $5. ADDRES S1 e mmrerems immses -.oe o e ovet 03 e seonige o oot v rrivEERES Sy :
add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes 1
per 1 Ib. Subject to prior sale. No C.0.D.'s outside continental US.A. CiTY X e ZONE STATE. = J
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Why Fred got a better job...

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 1 don’t. There was only one
answer . . . his Cleveland Institute Diploma and his
First Class FCC License!

After congratulating Fred on his promotion, I
asked him what gives. “I’m going 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

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
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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 Hoeme 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, in-
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 lexch you all
about Program Transmission
and Broadcast Transmitters.

4. Electronic

Communications

Mobile Radio, Microwave,
and 2nd Class 1‘CC 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-
jecis such as Computers,
Electronic leating and
Welding, IndustrialControls,
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 certain of their 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 paymenis. 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, IBM,
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.

Thn

K Full accreditation . . . your assurance of
competence and integrity

Cleveland Institute of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council. You can be assured of competent electronics
training by a staff 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
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BEST BUYS IN STEREG AND MONO HI-FI

T i ; New Stereo 70-Watt Integrated

ransis- fig FM Multiplex Tuner ST97 Stereo Amplifier ST70
torized Kit $99.95¢  Wired $149.95*  Kit $99.95  Wired $149.95
Stereo/ "
{one - o eErrr— TSRy
4-Track T oo ]
Tape w0 D 8wt - g} T @ e - !) 9‘.) 1 8 )

Deck c{, 'y o "g_:

RP100 FM-AM Stereo Tuner ST96 40-Watt Integrated
Semlkit (electronics in kit Kit $89.95* Wired $129.95* Stereo Amplifier ST40
form) $299.95 Wired $399.95 *Incl. FET Kit $79.95 Wired $129.95

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

8y B} g @ (@ 1‘9

28W Integrated - Stereophonic
Stereo Amplifier HF81 AM Tuner HFT94 Incl. FET Dual Preamplifier ST84
Kit $69.95  Wired $109.95 Kit $39.95 Wired $65.95 Kit $59.95 Wired $89.95

EXCELLENGE

Stereo o
Power . “%
FM-Muitiplex
Kit Wired Autodaptor MX99
70W HF87A: $74.95 $114.95 Kit $39.95 Wired $64.95

100W HF89A: $99.50 $139.50 Cover Optional, $2.95 Bookshelf Speaker System
28W HF86: $43.95 $ 74.95 (Patents Pending) HFS1 Kit $39.95 Wired $47.95 EAT E

Citizens Band Transceivers E NI i
770 Series ) - '

Walkie-Talkie

Citizens Band
) . Over 2 MILLION
"I;Ransss%eglser #740 EICO instruments in
Wired 579495 use throughout the
Complete Awit'h : M, ColibRle. fake
i them home — right
rechargeable “off the shelf”
60W CW Transmitter =723 battery & charger. © g shell” =

from 2000
neighborhood
dealers, most of
whom offer
budget terms.

Kit $59.95 Wired 3$89.95

Metered

Variable Auto-

Transformer AC Peak-To-Peak

Bench Supplies \al‘Tl\gM ;2:?)2@ oe

ni-Probe: -5 MC

Model 1073 f ) (U.S. Pat.) 5" Scope =460

(3 amps) Kit $29.95 Kit $89.95

Kit $35.95 Wired $47.95 Wired $49.95 Wired $129.50

Mode! 1078 (712 amps) VIVM =221 General Purpose 5” Scope #427

Kit $42.95 Wired $54.95 Kit $25.95 Wired $39.95 Kit $69.95 Wired $109.95

Er Sigrtlal
enerator

Tub kit $28.95 Ohme/ - LG, N.Y. PES

ube i . p m -— tvd,, L.1.Goy N1
Tester Wired $39.95 | Volt 1 £1c0, 3300 N. BN ~aescribing over
=625 = V-0-M =536 [ Send free Calelcrs, free T
Kit $34.95 Wired $49.95 Kit $14.95 Vo6 top-auaiity E°Snort course 108

Wired $18.95 b HiRL e ense, name of nedoe
pé:)cv(;cgea\eh_[g] H‘E‘;? ?:r which
! oK - ndiing.
Batiery " | CUIDERODSy for postage & 12
Eliminator < 1 AR
& Charger = NAME. . commeeriees 7
21050 _ Sl e
Kit $29.95 % AC Volt-Watt AQAress ...
Wired $38.95 T8 &"-?‘éi #261" cit N S
Extra-filtered for it $49.9 Yoo U West
transistor equipt. =1060 Wired $79.95 Kit $23.95 ! Add 5% in the
Kit $39.95 Wired $48.95 *Formerly called #260 Wired $32.95 | —
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M, © 1563 by EICO, 3300 N. Bivd,, L.1.C. 1, N. Y.
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A directory of programs espeeially for the SWL

broadcast by short-wave stations all over the world

By GERRY L. DEXTER, WPEQ))

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

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

These programs are likely to include news of new stations, frequency and
schedule changes, loggings of other listeners, propagation forecasts, tech-
nical information, acknowledgements of reports to the stafion in question,
and special interviews and other features of interest to the SWL. You've
undoubtedly monitored a few of these programs, but you probably haven’t
heard them all. The directory which begins on the next page will fill you
in on those you've missed, and start you on your way toward 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 an asterisk, indicating
another source). With the exception of seasonal and unannounced schedule
changes, all of the data is as accurate as possible. Note that the programs
are listed alphabetically by country, and that the frequencies are given in
megacycles. In many instances, the times {which are all EST) are the trans-
mission times for a particular service, and the DX program will be heard
within those time periods.
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Calling SWL DX’ers

Australia—Radio Australia*

“Avstralian 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 mec.

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

Correspondence: DX Program, Radio Aus-
tralia, P.O. Box 428G, G.P.O., 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 .J. D.
Nichoison talk things over
during a broadcast of ‘‘Ra-
dio Canada ShortwaveClub.”’

America on 7.345, 9.550, 9.795, 15.835 (or
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.

Denmark—Danish Shortwave Service*

DX Bulletin’’

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

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.

Correspondence: “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

www americanradiohistorvy com


www.americanradiohistory.com

Taking part in a ““Musi-
cal Mailbag"’ recorded by
the Finnish Broadcast-
ing Company a-e editor
Eric Gagneau and Miss
Maj-Britt ohcrnberg.

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

@
.=

items of
interest to both the SWL and the amateur.
Editor—Dorothy Logan.

changes in short-wave schedules,

Correspondence: SWL Corner, BBC, London.
England.

Finland—Finnish BC Co. Lid.
Schedule: First and third Fridays of month
at 1600-1645 on 15.180 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
offentlichen Rechts. DX Editor, G. C. Thiele,
DL1ZK, Postfach 344, Cologne, Germany.
Note: The Voice of Germany publishes a
monthly DX bulletin which is available to
contributors.

Haiti—Station 4VEH

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

Program: News of short-wave stations, items
concerning DX activity, acknowledgments of

September, 1963

Radio Nedertand'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 Balhi of Los Angeles.

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

Netherlands—Radio 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 mc. (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.

Pyrogram: Propagation tips, “informative
features,” interviews, discussions of new and
existing electronic apparatus, applications.
plus popular music. Editors—J. Vastenhaud
and D. 8. 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 Rudic Nederland.

Netherlands Antilles (Aruba)

Radio Victoria—PJAS

Schedule: First day of each month at 0030 on
905 kilocycles (BCB).
(Continued on next page)
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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 6.180 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.

42

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,
Ryden) collaborate on
“Sweden Calling DX’ers.””

and Lars

Correspondesce. 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 0300-0930 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 mec.

Program: Short-wave and BCB DX news.

Correspondence: “Sweden Calling DX’ers,”
Radio Sweden, Stockholm 1, Sweden. Editors
~—Arne 8koog, 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 mc.; to Australia/
New Zealand at 0453 on 17.795, 15.315, and
11.865 mc.; 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 mec.

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, PoruLar ELECTRONICS) so well that a 2-meter ver-
sion was quickly assembled and tested. It covers the 144- to 148-me.
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 simplicity 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 ccnnects to jack
J1, which is connected internally to the tuned input circuit, made up of
€7 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 CS.

A “gimmick’ capacitor made by twisting two lengths of insulated wire
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together is used to couple the output of
oscillator V1a to the grid of Vib. The
oscillator frequency is basically set by
trimmer capacitor €3 and L1. This fre-
quency is variable from about 138 to 142
me., tuning 6 mec. 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 mc. 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 R8 and C15 to GAIN
control RY, 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” x 6” x 4%%” 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 134” 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 sef.closely resembles the 6-meter unit.
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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 4G

H Ll
the most convenient assem- \(/ AP AT
bly, for the sake of clarity. 2ND TURN

L2 GROUND
f-—TAP END
} AT IST TURN

C1—6.8-uuf., 600-volt, NPO ceramic tubular
capacitor (S-puf. and 2-uuf. units wired in
parallel)

C2—13-puf. varicble capacitor, with vernier
shaft and dual knob assembly (Lafayette
11229)

C3, C7—12uuf., NPO ceramic trimmer ca-
pacitor

C4, C8, C9, C10, C11—47- nf.. 600-volt ceram-
ic disc capacitor

Cs, C6, C13, C17, C18, C20—0.005-uf., 600-
volt ceramic disc capacitor

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

C14—0.001-puf., 600-volt ceramic disc capacitor

C15—0.01-uf., 600-volt ceramic disc capacitor

C16—10-uf., 15-volt miniaturc electroiytic

C19—Duat 20-pf., 150-volt electrolytic capacitor

DI1—400 P11V, 450-ma. silicon rectifier (Inter-
national Rectifier Corp. SE4 or equivalent)

J1—Chassis mounting type couxial receptacle
(Amphenol 83-1R or equivalent)

J2—Closcd circuit phone jack

L1 4 turns of #16 tinned copper wire, wound
145” long on 14”7 diameter: tap at second turn
from ground end, leave 15” leads at 45° angle
—see Fig. 6

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

L3—0Oscillator coil (Stancor 876-)

R2——4700 ohms Vo.watt, 10% unless

R3—1 megohm otherwise specified

R4-—120,000 ohms

R35—6.8 megohms

R6—50,000-0hm carbon poteniiometer

R7—220,000 ohms

R8—82.000 ohims

R9—1-megohm carbon potenticmeter (with S1)

R10—220 olims

R11—1800 ohms

S1—S.p.s.t. switch (on R9)

SPRR—3.2-0hm, 3” speaker (Utah SP34 or
cquivalent)

T 1—Output transformer,; primary, 10.000 okhms;
secondary, 4 ohms (Stancor 13879 or equiv.)

T2—D"ower transformer; primary, 117 volts;
secondaries, 125 volts @ 15 ma., 6.3 volts @
0.6 amp. (Stancor PS-8415 or equivalent)

V1—12AU7A tube

V2, V3—6AK5 tube

1—8” x 6” x 4%” aluminum utility box (LMB
146 or equivalent)

1—8” x 434" aluminum plate (for chassis shelf)

Misc.—Line cord and plug, “K-Tran” mounting
plate (for L3), tube sockets, aluminum angle
stock, grommets, terminal st-ips, knobs, per-
forated aluminum for speaker grill, #16 bus
wire, insulated hookup wire. shielded wire, etc.

R1—33,000 ohms }Al! resistors
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secures the socket of V1. This provides
a short ground path for C2, and helps

to stiffen the structure mechanically,
which improves stability.

A “K-Tran” type of mounting plate
was used to mount 6-me. 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 Ileft-hand
speaker mounting screw aids in support-
ing the chassis. The small pointer

(Continued on page 108)

RS-SI Je R6

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
{(1oF2)

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

LiNE CORD.
BROMMET

ALL MEASUREMENTS
ALUMINUM PLATE IN INCHES
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PHOTOCELL

Circuits for Experimenters

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 a
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. 1., the only moving part is the armature of relay K/,
and this relay can be of a type designed for long service. The photocell
(PC1) is connected in series with battery B1 and the coil of KI. Lamp I/
is connected across the battery through a normally closed pair of KI'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.

September, 1963
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Light-seunsitive devices have intrigued experimenters since the
first man noticed that the sunflower kept its face (o the sun.
Here are five photosensitive cireunits with many practical nses,
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As the light output from /1 increases,
it causes the resistance of PC1 to drop,
until a point is reached where PC1 passes
enough current to cause KI to close.
This action closes the external circuit,
and opens the circuit through PC1 to the
coil of K1. 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 included
in the circuit, the longer the time for a
complete cycle.

Since the timing circuit is battery-
operated, it is possible to include the
moving contact of K1 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 K1.

Circuit 2. Other control circuits using
light to turn some device on or off are
also in wide use. The principle is illus-
trated in Fig. 2. Here, closing switch
81 lights 12, 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 relay can be used to
pass the actual load current, as shown in
the alternate circuit of Fig. 2. Lamp 12
is shown here mounted at the end of
the 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

48

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
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amount of light reaching photocell P(C'}
from lamp I3, 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

IS IIII ISR 11ﬂtlmlln)w)”;;g !

t
\

7 :
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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 PC4%. 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-

September, 1963

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 accomplished 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 disc with an ap-
propriate number of equally spaced slots,
turned by a small 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 circuit
open.

When the light beam is interrupted,
as by an intruder, the relay 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.c. path through
the relay coil circuit. Attempts to de-
activate the alarm by shining a flash-
light into the photocell 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

l OTHING beats a good outdoor anten-

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 ppf.; 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.

—-Louw. Garner

CAUTION

Do not substitute components.

Do not eliminate choke coil.

Use only with transformer-powered, standard
radio receivers.

POPULAR ELECTRONICS
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H-JW 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
grains 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, every 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-minute 1D°s? You'll
never forget with a
gadget for the ham shack

that times QSO°x

By HARTLAND B. SMITH, wsvvD

other timing gadgets, and the uncertainty of depending
on memory. Housed in a 3”7 x 4” x 5” Minibox, it tells
you not only when to identify, but also lets you know at
a glance how many minutes have elapsec 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 314”-diameter disc at a speed

wWwWW americanradiohistorvy com
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THE
DENTO-
MINDER

of 1/10th rpm. At ten-minute intervals,
a 9/16” hole, cut %4” 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 R1, DI, CI,
and I1. When the direct current passed
by D1 charges C1 to the bulb’s striking
voltage, I1 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 CI’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 ¢l
TIMING

MOTOR

All of the parts for the Idento-
Minder are bolted on a 315” 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.

5% METAL
SPAGER
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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 14 th-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”7
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 %” disc pulley and a 34”
motor pulley to bring the disc speed up

SYNCHRONOUS
TIMING MOTOR

4 TERMINAL
INSULATED TIE STRIP
N

POPULAR ELECTRONICS
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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-terminal tie strip. Drill four
mounting holes for the bolts with spac-
ers which hold the panel to the front of
the Minibox. While you're at it, drill a
hole 9/16” in diameter centered 13/16”
from the top of the front panel of the
Minibox for the *time” window, and an-
other hole (line with a grommet) in the
back for the a.c. line cord.

Assembly. Mount all of the components
on the aluminum panel. The tie strip sup-
ports DI, R1, and the leads of C1. You
can prevent the capacitor from flopping
around inside the case by taping it tightly
to the panel as shown in the first photo.

After fabricating and installing the
pulleys, cut a 3Y%”-diameter disc from
stiff cardboard or other suitable mate-
rial, and make a 9/16” hole centered %"

from the edge for the warning light to
shine through. Spray the disc with black
paint and apply equally-spaced number
decals. To install it, simply cement it to
the disc pulley.

To finish the job, insert bolts through
the front of the Minibox, slip 3” metal
spacers over them to provide clearance
between the panel and the box for the
rotating disc, and bolt the panel in place.
Screw on the back of the Minibox, and
you're ready to go.

Install the Idento-Minder where it will
be in your line of vision when you’re on
the air. Don’t worry about having to
watch the little gadget like a hawk, how-
ever, since its flashing neon indicator is
so insistent that you’ll have a difficult
time ignoring it, even when your eyes
are focused on an object as much as 90
degrees away from it. Due to the disc’s
slow rotation, the bulb is visible for al-
most a minute as the hole passes by,
and you're bound to notice the winking
light. The numbers also keep you alert
because they indicate how many minutes
have gone by since the previous ID. —30—-

|jemescscecancscacanasaaana: PARTS LIST =esccccccecscccaacacacanans,

C1—0.5-uf., 200-volt paper capacitor

D1—200-ma., 400-PIV silicon rectificr (Sarkes
Tarsian 24 or equivalent)

11—NE-2 neon bulb

R1—470.000-0/n, Vs-watt resistor

1—120-volt, 60-cycle synuchronous liming motor
(Allied Rudio, 78B-497, $2.40)

1—W%" disc pulley for usc with above motor—see
text

Pulleys are mounted on front of inside panel and
coupled with a rubber band. Mount bulb I1 &s shown.

PLYWOOD PULLEY :
CEMENTED TOPANEL
BEARING SHAFT

PLASTIC DRIVE PULLEY
ON MOTOR SHAFT

BULB LEADS INSULATED
WITH TAPE

Y4"RUBBER GROMMET
September, 1963

1—34" motor pulley for use with above moior—
see text

1—3” x 47 x 57 Minibox (Bud CU-2105-4)

1—3%" x 44" aluminum plate

1—3%” panel bearing assembly

4-—58" spacers for B6 machine screws

Misc.—Decals, 4-terminal tie strip, hookup wire.
hardware, 32" cardboard disc, black spray
paint

LT e P 3 Ny

Glue the 315" disc to the large pulley, and position
bulb 11 so it shines through the "‘ten minute'’ hole.

3'/2 DiA DISC.

{g?

Y6 HOLE
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ESISTIVE LOAD

If yow’re lired of using
makeshift resistive loads
when testing audio ampli-
fier projects. this ad-
justable unit is for you.
The cost is low. and it
can be built in two hours

When testing hi-fi ampli-
fiers, a load of the rated resis-
tive impedance that will not shatter the
eardrums is a must. Such a test load should also
have a negligible reactance over the frequency range
of interest, and should be capable of dissipating a rea-
sonable amount of power, at least for short periods. Most of

us go dalong for years haywiring the test load with clip leads,

which short out or let go while we're setting the bias or adjusting the

feedback, with disastrous results.

The writer finally got fed up with haywire and makeshifts and built
this adjustable load unit, which you can duplicate quickly at nominal
cost. It is so simple that it can be wired merely by following the sche-
matic diagram and the pictures, without special construction data. Power-
handling ability is 15 watts on the 4-ohm, 30 watts on the 8-ohm, and 40
watts on the 16-ohm switch position, if adequate ventilation is provided.
Higher-wattage resistors can be used if desired, but will require a

larger box and better ventilation.

As a bonus, use of the load permits you to read power output by
connecting your VIVM or wide-band multimeter across the load, and
choosing the appropriate a.c. scale. Just read the voltage and con-

vert it to watts by means of the graph. The dashed lines show
sample measurements of 6.0 volts across the 4-ohm load and
9.0 volts across the 16-ohm load. And if you're
worried by the inductance of wire-wound resistors, 4
forget it. Up to well above 100 kc., the
inductance of even the 16-ohm re-
sistor is negligible.
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FOR HIFI TEST

By WALTER TEMCOR

Switching connections are

easily followed in the sche-
matic diagram. Don’t forget wire
lead betweem S1b and Sic arms.

Resistors makir g up the adjustable lcad ar2 mcunted
directly an the switch tarminals for wirirg 2ase.

Straightedge ard vo tmeter are all you need
to read watts dutput from power graph.

PARTS LIST

R1—3-0/rm, 10watt wire-wound resis-
tor (Mallory 11113 or equivalent)
R2—1-0hm. 10-watt wire-wound resis-
tor (Mallory '11]1 or equivalent)
R3 —5-0hm. 20-watt wirc-wound resis-
tor (Alallory 21115 or equivalent)
R4—10-0hm. 20 <catt wire-wound resis-
tor (Mallovy 211110 or cquivalent )
S1—3-position, 4-pole rotary switch
(Lafayctte SIT-30 or equivalcut)

2—Binding poits
1—5" x 3" x2%” aluminuin box
([’rcm'cr PMC 1006 or cquivalent)
1—"ointer knob
=% ] 59, ,_5 2 253354 5 6 7891 ; Misc—1Hookup wire, solder, ctc.
VOLTS
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Build This Automatic

This caution light turns itself

HE HOME OWNER will find many

uses for this automatically operating
safety flasher. It can warn of an open
ditch or hole, attract the attention of
a taxi driver or doctor arriving at night,
or serve as a beacon to point the way
for after-dinner guests. And you can
take it on trips as a safety accessory
in ease of highway breakdowns.

The handy part about this flasher is
that it may be left unattended. As sky
lighting decreases, it is sensed by photo-
cell PC1, and the flasher automatically
goes into operation. When the photocell
is again illuminated, Q1 is biased to cut-
off by the action of PCI1, causing the
flasher to stop operating.

Construction. The safety flasher is
easily assembled from inexpensive com-
ponents and housed in a standard alumi-
num box. The 6-volt battery drain is so
tow that the battery can be attached to
the flasher through plug PL1, eliminat-
ing an on-off switch. The battery plug

If other transistors are substituted for Q1 and
Q2, different values of R2 and R3 may be needed.

| L
+h\a

3041, 02

PC1
B2M

7

7 [

1200 [
AMAAAA 5

PLI
ev

= ]
+ ——s
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Safety Flasher . . oms

on at dusk and off at dawn

is affixed to the edge of a small perfo-
rated BaXxelite subchassis. This insulated
chassis holds all of the components. The
transistor sockets are wedged into place
through holes cut in the Bakelite and
the leads are arranged to support the
rest of the circuit.

Neither lead dress nor layout is crit-
ical. The transistors could be wedged into
the Bakelite chassis and the leads per-
manently soldered into place. However,
if you do this, be sure to use a heat sink
to prevent accidental heat damage. Re-
gardless of the layout used, cut a hole
in the aluminum box to permit light to
shine on PC1.

Modifications. Some builders may pre-
fer to construct a larger unit with four
flashlight D cells in series. This design
would require an on-off switch, since
without it the flasher would turn itself
on when stored in darkness. The unit
shown here can be stored just by un-
plugging the battery.

Don't forget the hole in the chassis to let in
daylight on the B2M self-generating photocell.

TO BULB

September, 1963

Experiment with the value of R3
for optimum performance, or, as an al-
ternative, use a 100,000-ohm potentiom-
eter in place of this bias resistor. The
flashing rate can be adjusted by chang-
ing the value of C1; use smaller values
for a faster rate. Keep in mind that the
light will not appear as bright as a
continuously lit bulb-——the flasher applies
current to the bulb in short pulses and
the light output is accordingly some-
what lower. —30—

PARTS LIST

C1—30-uf.. 10-volt electrolvtic capacitor

11~ =47 pilot lump

PC1- B2M phatocell (International Rectifier)

Pl.i—-Battery plug for Burgess F4P1 battery

Q1 2N220 upu transistor (sylvania)

02— 2N 187 pup transistor (General Electric)

R~ 1200-0km. 'e-wall resistor

R2- H70-0lm, 's-watt resistor

R3—47,000-00m, Yo-watt resistor

Misc. Small aluminum box, clearance light as-
sembly and bracket. trausistor sockets. lantern-
tvpe battery ( Burgess F4P1), Bakelite chassis

sce Lext. screws and nuts. wire, solder, etc.
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EICO ST-70 Stereo Integrated Amplifier

Manufactured by EICO Electronic Instrument Co.,
Inc., 33-00 Northern Blvd., Long Island City 1, N.Y.

Prices: $99.95 (kit); $149.95 (wired)

F YOU ARE susceptible to first im-
pressions, you're bound to appreciate
the ST-70. This is a big brute of an in-
tegrated stereo amplifier that just looks
and feels like it means business. Keeping
in character with the rest of the EICO
hi-fi line, the ST-70 has all the control
funetions an audiophile will ever need.
The mechanical layout is wide-open and
there’s no stinting on room, parts qual-
ity, or sound engineering practices.
While possibly not one of the easiest
stereo amplifiers to assemble (20-22
hours wiring time), the ST-70 commands
the respect of its builders, and from
what we've seen, those who listen to it
as well.

CIRCUIT REPORT: Exclusive of the recti-
fier stage, the EICO ST-70 is an 11-tube
amplifier rated at 35 watts per channel
(continuous sine wave power). Two
12AXT tubes are used in the preamplifier
stages for amplifying tape head and low
output phono cartridges. Four 12DWT7/
7247 tubes appear in the control stages.
These are followed by a single triode

Partial view shows the open
design of the ST-70. The
selector switch is mounted
in the recess of the chassis
deck. Some of the slide
switches are also visible.

58

section of another 12AXT into a pair of
6SNT7GTB’s as phase inverters. The out-
put tubes in each section are a pair of
7591’s.

Balance and bias of the output stages
are individually adjusted with controls
on the top of the chassis deck. A center
speaker may be fed directly from the
ST-70. Each channel has a separate hum
adjustment and separate filament wind-
ing. Power consumption is approximate-
ly 125 watts.

HIRSCH-HOUCK LAB CHECK: Power out-
put of the ST-70 is 30 watts at 1000
cycles when both channels are driven,
or 35 watts with only one channel driven
at a time. This agrees with the manufac-
turer’s rating.

Distortion (IM) was about 0.5%, or
less, up to 25 watts with both channels
in operation (see graph at top of next
page). The ST-70 is a high-gain ampli-

POPULAR ELECTRONICS
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fier that requires only 2.5 millivolts of IN CLOSING: The EICO ST-70 has a front
phono signal to drive it to 10 watts out- panel ‘“balance switch” (not to be con-
put. The a.c. hum level at 10 watts is fused with the balance control) that
down about 70 db. Hum level differs on makes possible a perfect electrical match
each channel, but is not objectionable; between the two channels. Of course, this
another sample amplifier had an even matching process requires identical
lower hum level. speakers or speakers that are very sim-

The tone control range is within the ilar, but it is a clever design feature
range specified by the manufacturer. that is not found in most other equip-
Loudness tracking was average, and both ment. All of this adds up to the fact that
RIAA and NAB tape compensation were the ST-70 is one of the best amplifier
good to fair with modest drops below buys you can make for a modest number
60-70 cycles. of dollars. —f30-
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British Manufacturer Claims

A Home Television Tape

TV TAPE RECORDER for the

home? “Oh sure,” a spokesman for

a large electronics manufacturer ex-

claimed recently, “in another ten years.

We're working on it, of course, but we

just can't get the price down below
$1500.00.”

Among the companies which have been
attempting to come up with a TV re-
corder—a device which would actually
allow the home viewer to record his
favorite programs, including both video
and sound—are Sony, RCA, and a raft
of others. And why not? There would be
an enormous, ready-made market for
such a device if the price were low
enough. Generally speaking, however,
current tape recorders that come close
to being suitable for home use carry a
price tag of about $12,000.00, It is true
that there has been much discussion of

60

units retailing for $500 to $1000, but
even the most optimistic target date has
been set for some time in 1965.

In this easy-going atmosphere of
speculation as to future possibilities, a
bombshell exploded recently. Telcan,
Ltd., a newly formed British concern in
Nottinghamshire, England, announced
that it will shortly market (perhaps as
soon as this Christmas) a 6” x 9”7 x 177
unit capable of recording up to 40 min-
utes of sound and video on two tracks
using a standard 10%” reel of quarter-
inch audio tape. The price? Roughly
$160 for the recorder, or just $60 extra
for a TV set with a recorder built in!

How Did They Do It? This was one of
the questions being asked by the experts
after the announcement of the unit.
Although technical information available
to date on ‘“Telcan” (the name of the
recorder as well as the company) is
sketchy, the following specifications have
been released: playing time, 20 minutes
per track, or 40 minutes total; maximum
spool size, 11”; resolution, 300 lines peak
white; system rise rate, 0.2 microsecond;
signal-to-noise ratio, 28 db; system tape

“Telcan,” a sound and video tape unit that reputedly
can be produced for $160, is shown at left with mon-
itor and NEV Icon TV camera made by same firm.
The camera, said to be priced at just $210, can be
used with recorder to make electronic home movies.

R M
T | s
1,"(‘:"' ‘["‘;“] ill--'--‘] A
i moL e
A television set with built-in video tape recorder
would cost about $60 more, Telcan Ltd. claims. Not

stated are circuit details and other data on unit.
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By W. STEVE BACON, Fecture Editor

Recorder for Under $200

tracking, double; sound system, signal-
to-noise ratio 40 db. One published ac-
count of the system puts the tape speed
at 120 inches per second, but this figure
has not been verified by the manufactur-
er, and would seem unlikely in view of
the difficulty involved in putting enough
tape on an 11” reel to give a total re-
cording time of 40 minutes.

According to other released informa-
tion, “Telcan” takes the TV signal from
the detector of a television set, amplifies
it, and assembles it in a form that can be
recorded on tape by “the special trans-
ducer mechanism. The same transducer,
which has no moving parts, reconverts
the signal on the tape on replay into
electrical impulses which are assembled
by the following circuitry into a normal
TV signal, which is then applied to the
grid of the video output valve (tube) in
the TV set.”

The Problams. Television tape record-
ing has been the object of much head-
scratching. The first TV broadcast
recorders appeared in 1956; they were
very large, in terms of both physical size
and price. What had to be done, of

course, was to find a way to put on tape
a video signal 4.5 megacycles wide—
many times the bandwidth of the usual
20- to 20,000-cps audio signal. To com-
pound the difficulty, it was also necessary
to provide for the TV horizontal and
vertical sync pulses and the audio, for a
cue track, and for a special control track
to help keep the TV tape recorder in
synchronization.

In final form, all this required tape 2”
wide traveling at 15 ips, a special rotat-
ing head assembly with four separate re-
cording heads for the video, and enough
associated electronic and mechanical
gear to fill a warehouse.

If ‘“Telcan,” a greatly simplified TV
tape recorder, is a success, the develop-
ers, Noman Rutherford, Michael Turner,
Brian North, and Jack Jones, will have
solved some formidable problems. —30~

The “‘Telcan’’ tape transport with cover removed. Information as to tape speed has not yet been released.

September, 1963
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RANSISTOR REPLACEMENT in commercially wired
gear has always been a tricky business. Not only do
you have to find the bad transistor and wrestle it out of
the circuit board, but you have the problem of finding a
replacement transistor that will work as well as the
original. This latter step can get a bit sticky if you can’t
identify the original transistor, or if the circuit involved
is a bit critical and refuses to work with just any re-
placement you happen to have in the junk box.

If trial and error substitution is the only answer, you
can save yourself time, trouble, and a damaged circuit
board by installing an inexpensive transistor socket.
Since most of these sockets are equipped with four con-
tacts, remove the contact that does not mate with the
drilling pattern of the circuit board, and carefully work
the remaining pins into the holes in the board. Solder
the pins to the foil, and insert a substitute transistor in
the socket.

When you find a suitable replacement transistor that
performs to perfection, you can either leave it installed
in the socket, or remove the socket and solder the tran-
sistor to the circuit board.

—Roy E. Pafenberg, Wi/WEKM
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The first step is to isolate
the bad transistor (circled),
clip it out, and clean the
solder out of the holes in the
printed circuit board. Replace
it on the board with an inex-
pensive imported transistor
socket with the metal mounting
ring and extra pin removed.

Transistor

Replacement

Technique

Why solder in a

doubtful replacement

when this trick
allows a variety of

substitutes?

To install the socket, care-
fully push the leads through
the holes in the board, mak-
ing sure that the orientation
matches that of the bad tran-
sistor. Plug in a substitute,
and you’re back in business.

POPULAR ELECTRONICS
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Build a

Stereo multiplex FM programs are becoming more

and more common. This indicator lets you Enow

when you have tuned in a stereo t(ransmission

By CHARLES CARINGELLA

{ STEREO INDICATOR of some sort
L (usually a panel lamp) is now a
standard feature of most commercial
multiplex adapters and FM-multiplex
receivers. Such an indicator helps the
user find FM-stereo signals when tun-
ing, and eliminates any doubts as to
whether the transmission is stereo or
not.

If your equipment does not have one
of these stereo indicators, don’t despair,
the low-cost unit described here can be
added to any multiplex adapter or FM
receiver. In fact, the transistorized de-
vice can easily be tucked away inside
most multiplex adapter or FM receiver
enclosures. Or, if desired, the unit can
be built into a separate enclosure as
shown.

How It Works. The transmitted stereo
signal contains, along with other modu-
lation components, a 19-ke. pilot sub-
carrier. The multiplex information, in-

September, 1963

cluding the 19-kec. signal, appears at the
output of the FM receiver. This 19-kec.
signal is constant in amplitude and,
when present, constitutes the signal that
turns on the stereo indicator light.

Multiplex signal output from the FM
tuner is fed into jack JI (see Fig. 1)
and then out again through jack J2 to
the multiplex adapter. If your FM tuner
has a built-in multiplex circuit, then it
is only necessary to bring out one shield-
ed line from the tuner to J1, the input
of the indicator circuit. This will neces-
sitate an internal connection in the
tuner at the detector output, or at the
input of the multiplex circuit in the re-
ceiver.

The tuned circuit made up of coil L1
and capacitor CI resonates at 19 ke.
This allows only the 19-kc. signal to
pass, and all the other components pres-
ent in the complete multiplex signal are
greatly attenuated. The 19-kc. signal is
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Fig. 1. Three 2N404 pnp tran-
sistors provide the gain needed
to energize K1 when a stereo
signal tops the preset threshold.
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then amplified by transistor @1, which
is a conventional Class A amplifier.

The amplified 19-kc. signal is then
rectified by diode D1, and the output is
smoothed by resistor R6 and capacitor
C5. Transistors ©2 and @3 amplify this
d.c. signal and, the final output controls
a sensitive relay (K1). The relay con-
trols a pilot lamp (/1), which is lighted
whenever the 19-kc. signal is present.

The only primary power required for
the unit is 6-volt a.c. CAUTION' The
source of this 6-volt supply must not
be grounded! The voltage can be taken
from the power transformer of the tun-
er, multiplex adapter, or hi-fi amplifier
only if the winding supplying the 6-volt
a.c. is known to be ungrounded. If you
can't be perfectly sure that it is, use a
separate, small, 6-volt filament trans-
former for power. This precaution is
necessary because of the voltage dou-
bler circuit in the power supply of the
indicator unit.

The 6-volt a.c. is applied directly to
the voltage doubler circuit, and through
normally open contacts of K1 to the in-
dicator lamp. The output of the voltage
doubler circuit is smoothed by resistor

64

Fig. 2. in the seif-contained unit, all connections
are made on the rear panel. The name ‘'Multi-
ptex’’ refers to a function that no longer appties.

R8 and capacitor C8, and provides about
12 volts d.c. negative to ground across
bleeder R9. Since the total current drain
is only about 3 ma., inexpensive 1N34
(or equivalent) diodes are satisfactory
as rectifiers.

Construction and Adjustment. The en-
tire circuit is constructed on a piece of
6” x 3” Vector board. Placement of
parts is not critical; however, the lay-
out shown in Figs. 3 and 4 will provide
a handy guide. The relay is mounted on
the Vector board also, since the arma-

(Continued on page 107)
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Fig 4. The layout of
parts lends itself <o
ease of assembly and L
trouble-shooting. Make
sure you do not grourd
the relay while you're
mounting or wiring it.

PILOT
LIGHT

TO R7

wPuTu_—/

Cl1, C2, C3—0.01-uf., 200-volt d.c., paper capa-
citor

CH4, C5—0.1-uf., 200-volt d.c.. paper capacitor

Ch, C7—2-uf., 15-volt d.c., clectrolytic capucitor

C8—200-pf., 15-volt d.c., eleetroiytic capacito

D1, D2, D3—1N34 geriunium diode (or cquiva
lent )

11 G.E. =47 6-volt lamp (or equivalent)

J1.J2—Pinono jack

K 1—Reluy, 5000-0htm coil (Lafayctic F-260 or
equivalent )

L1—19-kc. multiplex coil (Miller 13354)

Q!, Q2, Q3—GE 2N404 transistor (or equiv.)

R1—37.000 o/liwms

Fig. 3. In units meant for inclusion in the
receiver or adapter, leads are extended
to the input, indicator lamp, contrcl, and
6-volt supply, which may be located on
the main receiving unit, or control panel.

R2—68,000 olims

R3—15,000 ohms All resistors

R4—35100 olns Ve watt, = 10%

R35—3900 ohms

R6—100.000 ohimns

R7—5000-~0hm poteitiometer, lincar taper, with
d.p.s.t. switch S§1

R8—470 olms

R9—10,000 ohwms

S1—D.p.s.t. switch (part of R7)

1—6" x 3”7 Vector hoard

1—61" x 314”2 287 aluminum box chassis

Misc—Pilot lamp socket assembly, kuob, 2-lug
terminal bourd

{
J2 R3IR5S C4 C3 DI R8 C5 TBi R9
www.americanradiohistorv.com
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Better Model

HAT MODEL train or auto road rac-

ing set you got for Christmas would
be a lot more fun to operate if it was
really easy to control. And how about
that toy motor you use to power some
of your other working models? With
smooth, easy control from full forward
to full reverse, all devices powered by
small d.c. motors take on renewed inter-
est.

Here’'s a model power unit that will
provide dependable, convenient opera-
tion. At the same time, it’s inexpensive
and fun to build.

About the Circuit. Using the output
from a small step-down transformer
(T1), the model power unit rectifies the
60-cycle, a.c. voltage and develops a d.c.
output across the rheostat (R1) in such
a way as to make one end negative and
the other end positive with respect to a
neutral reference point in the circuit—
one end of the secondary of T1.

Diodes D1 and D2 conduct on the posi-
tive half of the a.c. cycle, producing
about 6 volts and charging filter capaci-
tor C1. On the negative half of the a.c.

66

Control

cycle, D3 and D} conduct, and charge
filter capacitor C2. In effect, each pair
of diodes forms a half-wave rectifier cir-
cuit. The total effect is that of a voltage
doubler circuit supplying 12 volts across
the two ends of R1, but 6 volts positive
and 6 volts negative with respect to the
neutral point. This gives us exactly what
we want: smooth, proportional control
from forward to reverse and back again.

Transformer 71 is a 6.3-volt filament
transformer which can be salvaged from
other equipment or purchased at low
cost. Two 750-ma. “top hat” silicon di-
odes were used in each leg of the recti-
fier circuit so that double their current
ratings, 1% amperes, could be drawn
from the power supply. Two 1ls- or 2-
ampere diodes can be substituted for the
four 750-ma. units if desired.

Filter capacitors C1 and C2 are 500-
uf.,, 12-w.v.d.c. electrolytics. The 500-
ohm, 3-watt wire-wound rheostat, RI,
varies the output voltage from negative
to neutral to positive.

A fuse is placed in one leg of the
output to protect the power supply. If

POPULAR ELECTRONICS
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for $9.50

PARTS LIST

C1, C2—500-uf., 12-voit electrolytic rapacitor

D1, D2, D3, D4--750-ma. silicon diode—see text

R1—500-0hm, 3-watt rheostat (Clarostat 58-500)

T1—6.3-valt  filament transformer (Stancor
P6134, secondary 6.3 volts @ 1.2 amperes)

1—Fuse halder

1—Jewel pilot light assembly

1—3” x 47 x 5" Minibox

Misc—Wire, a.c. cord, fuscs, 3-lug terminal
strip, hardware, alligator clips, grommets,
pointer knob

P

ME\H
?M‘Iiﬂ

03/D4 DI/D2

This photo of the inside of
the power unit shows how the
parts are mounted in the main
section of a 3” x 4” x 5” box.
Make-: sure the-fuse strip is .
insulated - fromy ~the chassis:

(4P &=
50yt.
12V — 10

FUSE BLOCK

Two half-wave rectifier sections
give 12 volts—6 volts negative
and 6 volts positive relative to the

NOT
USED

’m—I 500y|
2v

the train or car pulls less than 500 ma.,
use a ‘%-ampere fuse. Larger fuses can
be used for larger loads, the limiting fac-
tors being the current ratings of 77 and
the silicon diodes.

Mechanical Details. The model power
unit is assembled inside the main sec-
tion of a 3” x 4” x 5” Minibox. At one
end, drill mounting holes for T'7 and an
additional hole for the a.c. line cord.
Drill holes in the top of the box for R1,
the jewel pilot light assembly (for any
standard 6-volt pilot bulb), and a three-
lug, insulated terminal strip for connect-

ﬁ*
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CAR-ETC.
FI Iy 2aMP

neutral end of transformer T1.

ing the diodes and other components.
At the other end of the box, drill holes
to mount the fuse holder and to bring
out the d.c. power leads. Line the holes
for the output leads and the a.c. cord
with rubber grommets.

Now wire the componants in place,
making sure you observe the polarity of
the diodes (the cathode corresponds to
the “bar”’ in the symbol for a diode, and
the anode or plate to the ‘“‘delta”). Use
alligator clips to connect the output to
the car or train, and you're ready to go
—full speed ahead! 30—
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Equipment Report

NEW (B FEATURES
“DSRC”

JHEN the $269.95 Regency “Range Gain”

transceiver was announced, some eyebrows
were immediately raised. In addition to its
clean appearance and catchy name, it had
something called “double-sideband reduced car-
rier.” Radio hams had used DSRC since World
War II, but because a full kilowatt of power is
legal on the hams bands, the increased effi-
ciency of DSRC was considered marginally use-
ful. However, the engineers at Regency Elec-
tronics, Inc., 7900 Pendleton Pike, Indianapolis
26, Ind., wisely decided to adapt DSRC to its
natural habitat—CB, where every db of talk
power is important.

Use of DSRC enables the “Range Gain” to
run 8-10 watts PEP (peak envelope power)
input and still be perfectly legal. The trans-
missions are regular AM and sound like those
of any other transceiver. However, unmodu-
lated carrier output is reduced while the ampli-
tude of the modulation envelope is increased
without over-modulation or distortion. Regency
has combined DSRC output with a frequency-
synthesis circuit that allows 23-channel, crystal-
controlled operation.

The receiver is very sensitive and has a
crystal filter for additional selectivity. Noise
limiting, squelch, and antenna loading are all
adjustable by the operator.

The “hidden” advantage of the *“Range
Gain” transceiver is not so much in the addi-
tional talk power, but in the reduction of
heterodynes (since the carrier output is re-
duced). This permits a DSRC signal to get
through where regular AM signals suffer from
overpowering heterodyne interference. —30—

Frequency-controlling circuit is in sealed can. The
pencil in this photo points to one of the 7500 kc.
crystals used in the frequency-synthesizing circuit.
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Meter has three
functions: to read
received signal
strength, *‘S,”" and
the voltage, ““V,”
and current, “C,”
to final transmit-
ter stage. Noise
limiter (A.N.L.)
is adjustable to
provide a wide
range of clipping.
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Channel numbers
appear in window
in consecutive or-
der. Contro!l at
lower right ‘‘dips’
final stage for
proper loading.
Squelch is adjust-
able. Delta tuning
knob permits sev-
eral kc. adjust.
ment of receiver
to peak up off-
frequency stations.
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RE YOU a student in the seventh

grade or higher? Do you need to
use a radio transmitter for a classroom
or science fair demonstration, or an ex-
periment of some kind? If you are a
citizen of the United States, and you
have a definite plan to use a radio sta-
tion for one of the above purposes, there
is a special class of license issued by the
Federal Communications Commission
that will permit you to do so!

A case in point is that of Science-
Fair’er Albert Pabin, a ninth grader at
Utica Free Academy, Utica, N.Y., who
wanted to demonstrate under actual
broadcast conditions an audio console
which he had designed and built. A
Citizens Band transmitter was available.
The only problem was, could the demon-
stration be conducted legally ? Pabin, on
checking, found that it could—thanks to

September, 1963

How You Can
Get a License
to Operate

A Student

Experimental
Radio Station

By DAVID T. GEISER,
WAZANU, 20W2456

Radio Station KF2XGJ: Albert Pabin and
other students demonstrate audio console
by using it during actual broadcast. Station
was licensed by FCC under little-known
provision which permits Student Authori-
zations for some experimental purposes.

a little-known section of the FCC rules
—and applied for and received a license
to operate under the call KF2XGJ.

Experimental Licenses. The FCC has
set up several radio services with author-
ization to “experiment.” An amateur
radio licensee can experiment on a non-
commercial basis, but he must be able
to pass a technical examination and
send and receive code. Those who oper-
ate in the commercial and scientific ex-
perimental radio service must prepare
exhaustive technical justifications for
their use of radio frequencies, and fur-
nish equally exhaustive technical reports
on the results.

In either case, it is hard for a be-
ginner in radio to qualify for a license
to put a transmitter on the air. Yet,
most students are beginners. What can
be done under these circumstances?
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FCC Form
452-4 is the
“ticket'’ used
for issuing
Student Au-
thorizations.

Applications
‘ are made by

letter to FCC.

According to Part 5, Subpart H, of the
FCC Rules and Regulations, actual ex-
periments with “live’” radio transmit-
ting apparatus can be made by students.
We are not talking about very low
power devices such as ‘‘wireless micro-
phones.” We refer to radio transmitters
with potential ranges of hundreds of
miles.

All the FCC asks of a student who ap-
plies for a ‘‘Student Authorization” is
that he have a good idea of what he is
trying to show. and that he have older
and more knowledgeable persons avail-
able to help him in case of difficulty. If
the student’s request is reasonable, the
FCC will grant a license.

License Privileges. Before getting into
what you can do, it should be noted that
an experimental license is just that:
you can’t use it for casual conversation
or to see how far you can talk. You are
restricted as to when you can use it, and
vou must have a definite plan before you
apply.

Some of the demonstrations that seem
to fall within the meaning of Section 5,
Subpart H of the FCC rules are: (1)
how a radio transmitter's characteristics
are measured; (2) the actions of an an-
tenna or various types of antennas; (3)
the effects of one communications sta-
tion upon another.

The FCC believes that a student’s
instructors are fair judges of his motives
and sincerity, and looks favorably on
projects endorsed by an instructor.
Aside from this, it's a good idea to talk
over a project with an instructor before
you spend time or money on it.
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Points to Remember. Among the things
you should keep in mind is that Con-
gress and the FCC consider the radio
spectrum as a valuable natural resource
which should be used in the public in-
terest. Any application for a Student
Authorization based on this principle
will receive serious consideration. Think
carefully how your demonstration will

STUDENT AUTHORIZATIONS |

The following is a direct quotation from Part

5, Subpart H, of the FCC Rules and Regula-

tions: * . . . an application for a student au-

thorization may be filed in letter form, in
duplicate. The application shall contain the
' information set forth in paragraph (b) of this

section. i
i (b) The application shall contain the follow-
ing information:

(1) Name and address of applicant.

(2) A statement that the applicant is a citi-
zen of the United States.

(3) Applicant’s school and grade.

(4) A detailed description in narrative form
of the project including the type and purpose
of operation.

(5) Place of operation — street address,
name of building, or other specific location.

(6) Date(s) of operation including the exact
hours, when known, as well as the duration of
each period of operation.

(7) Equipment to be used. If manufactured,
list name of manufacturer and type number.
For other equipment, describe in detail and
furnish a circuit diagram.

(8) Frequency (ies) desired and range of
frequencies which could be employed.

(9) The method by which the frequency of
operation will be determined.

(10) Frequency tolerance.

(11) The means by which this tolerance
will be maintained.

(12) D.C. plate power input to final radio
frequency stage. If not known, indicate any
known power rating of equipment and state
whether this is power output of transmitter or
radiated power, and whether average or peak.

(13) Type of emission including a descrip-
tion of the modulation that will be applied, if
modulated.

(14) Description of the antenna to be used,
including height above ground.

(c) The application shall be accompanied
by a signed statement from the principal of the
school, or a member of its faculty, on appropri-
ate letterhead, stating that the project has the
approval of the school and indicating the per-
son under whose general supervision the
project will be conducted.”

L

serve other people, and include this in-
formation in your application.
The other important fact to remember
is that the FCC expects you to propose
(Continued on page 106)
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NEW NOMENCLATURE

By E. G. LOUIS

UZZLED BY EXPRESSIONS such as picofarad and nanosecond? Don’t feel

bad if you find these relatively new terms a trifie confusing— even old-timers
often do a ‘“double-take’” the first time around.

These terms, and many related ones, are coined by adding standard numerical
prefixes to familiar unit designations. Scientists and engineers have used a
variety of prefixes to designate multiple and fractional unit quantities for some
time, and most hobbyists, hams, and audiophiles are quite familiar with older
terms such as kilocycle, microfarad, and millihenry.

In recent years, expanding technology has necessitated additions to the list of
“standard” numerical prefixes. The current list, as adopted by the U.S. Bureau
of Standards and various international agencies, is given below. There are four-
teen terms, including such interesting expressions as tera-, giga-, and femto-.
By referring to the chart, you should have no trouble in *‘translating” any unit
designation you may encounter. A picofarad, for example, is our familiar friend,
the micromicrofarad (uuf).

Although some of the prefixes listed are not found extensively in radio and
electronics literature, more and more engineers and technical writers are em-
ploying the new standards rather than the more cumbersome (and more fa-
miliar) older terms. Thus, gigacycle is being used in place of the older kilo-
megacycle, picofarad in place of micromicrofarad, and nanosecond in place of

millimicrosecond.
STANDARD PREFIXES

PREFIX MULTIPLIER DEFINITION
tera 10'* million millions (British billion)
giga 7 ;(;' ) thousand millions {American billion)
mega 10° millions

T kie 100 thousands
heu-o 10° hundreds o
deka . iO . tens
deci TR tenths
centi 10° hundreths i
milli 157 i thousandths
micro 10° millionths
nano 10" thousund'hs- of a millionth (also millimicro)
pico 101° millionths of a millionth (also micromicro)
femto 1017 thousandths of o millionth of.a
millionth (also millimicromicro)

atto 108 millionths of a millionth of o millionth

September, 1963
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LISSAJOUS PATTERN QUIZ

A good technician, knowing what sine-wave signals are simultaneously applied to the
horizontal and vertical inputs of an oscilloscope, can predict what the displayed
Lissajous pattern will be. In this quiz, the same signal is applied to both amplifiers,
but through combinations of impedances that cause differences in the phase angle
and amplitude of the actual a.c. voltages reaching the inputs. All resistances and
reactances have the same ohmic impedance at the applied frequency, the gain of both
amplifiers is equal, and positive-going voltage deflects the spot upward, or to the
right. See if you can match up the input circuits (1-6) with the patterns (A-F) produced.

By ROBERT P. BALIN

(Answers on page 98)

A B C D E F
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Across the
Ham Bands

By HERB S. BRIER, W9EGQ
Amoteur Rodio Editor

AMATEUR LICENSE FEES AND ARRL PETITIONS

ARLY in May, the Federal Commu-
nications Commission issued its long-
expected findings regarding license fees
under Docket No. 14507. A schedule of
fees was set up for radio and TV li-
censes ranging from $2.00 to $100.00.
For amateurs, it will cost $4.00 for a
new or renewed license of any class ex-
cept the Novice class, and $2.00 for a
modified license (change of address,
etc.). As it now stands, there will be

no fee charged for Novice licenses.
The FCC’s authority for imposing the
new fees is Title V of the Independent
Offices Appropriations Act of 1952, which
states that any license, permit, etc., is-
sued by a Federal Agency “. . . shall be
self-sustaining to the full extent possible
. . taking into consideration direct and

indirect cost to the Government, value
to the recipient, public policy or inter-
est served, and other pertinent facts.”

In announcing the fees, the FCC stat-
ed: “Probably the most vigorous opposi-
tion of any group to the fee proposal
came from the licensees of the Amateur
Radio Service.” This opposition was led
by the American Radio Relay League
and resulted in a sharp reduction in the
amount of the proposed fees and the
total exemption of the Novice class li-
cense from the fee schedule.

Effects of the New Fees. Starting on
January 1, 1964, your remittance ($4.00
for a new or renewed license, $2.00 for
a modified license) payable to the Fed-
eral Communications Commission must
accompany your application for a new,
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When band conditions permit,
Don Simonsen, DJ@IR, works
Novices from West Germany on
40 and 15 meters. See News
and Views section for details.

New "Second Op”

A well-known DX'er in amateur circles, WIIOP,
has just announced a new, up-to-date version of
his popular ““Second Op."” This handy, 101%,”-
diameter cardboard calculator is a valuable ad-
dition to any ham or SWL shack. All of the recog-
nized countries of the world are listed alpha-
betically on the perimeter of the calculator
according to call letter prefix. Shown in the
three ““windows’ are great circle bearings (from
East Coast, Midwest, and West Coast), time
differential, postal rates (all classes), and con-
tinent and zone for each country. One side of
the calculator lists QSL bureaus around the
world, as well as the ARRL U.S. and Canadian
QSL Bureaus; the other side contains useful in-
formation on time conversion and postal rates.
The *‘Second Op' is available from most radio
supply houses, but may also be ordered directly
from Electro-voice, Dept. PES, Buchanan, Mich.,
for $1.00.

renewed or modified amateur license of
any class except the Novice class. If
you are applying for a new license and
fail to pass the examination, your fee
will not be returned. And the next time
you apply for the license, you'll have to
ante up another $4.00.

In our opinion, this latter provision
will, to a large extent, dry up the flood
of applications by would-be hams who
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rather foolishly apply for licenses, even
though they know they are not properly
prepared to pass the exams, “because it

doesn’t cost anything.” With this ex-
ception, we doubt whether the new fees
will have any particular effect on the
average ham, especially since the Nov-
ice licenses are exempted. After all, 80
cents a year isn’'t an exorbitant fee.

Of course, January is still four months
away, so people with an eye on a license
above the Novice grade can forestall
paying the fee for another five years by
bearing down on their studies and quali-
fyving for their new licenses before Jan-
uary 1.

There is another fee of minor interest
to most hams: $20.00 for special call-
signs issued under section 12.81 of the
amateur regulations (reassignment of a
call held formerly, etc.). The fees for
CB licenses, incidentally, will be $10.00
for Class A licenses, $8.00 for all others.

ARRL News. At its annual May board
meeting, the ARRL Board of Directors
voted to petition the FCC to open the
entire 144-148 mc. (2-meter) amateur
band to Novice and Technician licensees,
instead of restricting them to the center
2 mc. of the band (145-147 mc.) as at
present. Since there is little, if any, op-
position to this proposal, it should be
adopted very soon.

At the same meeting, the ARRL board
also voted to petition the FCC to re-
quire Conditional Class license holders
to obtain a General Class license within
a specified time limit. This would smoke
out the unqualified holders of such li-
censes who obtained them by dubious
means in the first place. The provision
would not apply to invalids and other
hardship cases.

Another ARRL petition will ask the
FCC to rewrite the technical exams for

POPULAR ELECTRONICS
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the different classes of ham licenses to
bring them up to date, and to restore
incentive licensing to the amateur radio
picture by re-establishing the Advanced
Class license last issued in the early
1950’s. The restored ‘“Class A" license
would require a more comprehensive
written examination than the General
Class exam, but no additional code ex-
amination. The eventual aim would be
to grant the holders of the new license
extra operating privileges in some of the
more desirable bands.

We predict that some form of this last
proposal will be adopted by the FCC
after much discussion, and that plenty
of time will be allowed after it is adopt-
ed to permit amateurs to qualify for the
new license before it goes into effect.

40-METER ANTENNA FOR SMALL ROOF

Are you one of those people who claim
that they don't have room on the roof
for an efficient transmitting antenna?
Actually, if you have an outside TV an-
tenna, you probably do have room for an

September, 1963

Where roof space is at a mini-
mum, a pair of guy wires sup-
porting a TV antenna installation
can be used as the radiating por-
tions of a 7-mc. (and 21-mc.) ““in-
verted-V'" transmitting antenna.

effective  40-meter (7-me.) antenna
which will also work on 15 meters. The
secret is to use a pair of the TV antenna
guy wires as the radiating portion of an
“inverted-V' transmitting antenna as
shown in the diagram.

Let's work out the details for install-
ing a 40-meter dipole which has an over-
all length of approximately 66 feet on a
20’ x 40’ roof—a wvery small roof, inci-
dentally. You'll need a few ‘“egg’ type
strain insulators (approximately 13,”
x 3”) and some 50-ohm coaxial feed-
line to do the job. Use RG-8/U coaxial
cable if you can; RG-58/U will be okay
if the length is not excessive.

Design Details. Assuming that the TV
antenna is mounted in the center of the
roof, we first determine the distance
from its base to the corners of the roof,
where the guy wires are undoubtedly
anchored.

Using the Pythagorean theorem (the
square of the hypotenuse of a right tri-
angle is equal to the sum of the squares
of the other two sides, or Z*=X*+7Y?),
and substituting the distances from the
TV antenna base to one side and to the
front (or back) of the roof in the for-
mula, we come up with 10* + 20 = 500.
From a table of roots and squares in a
high-school math book, the square root
of 500 is something over 22 feet.

Allowing a foot at each end of the
dipole for insulators means that approxi-
mately 34 feet will be required to ac-
commodate each half of the antenna.
Substituting 34 feet for Z and 22 feet
for X in the formula gives: 500 + Y*
= 1152. Solving for Y, we get ¥ = 26
feet, approximately. Consequently, the
apex of the “V” will have to be 26 feet
higher than the ends to fit in the avail-
able space. If your TV antenna mast is
not high enough for the purpose, you
can add a length of mast to it above the
TV antenna.

Modifying the Guy Wires. Insert an
egg-type strain insulator (which is
stronger than ordinary antenna insula-

(Continued on page 109)
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ITH BUT few exceptions, modern mul-

titesters and volt-ohm-milliammeters
(VOM'’s) originally were designed for the
measurement of electrical values in vacuum
tube circuits. Too often, however, difficulties
are encountered when these ‘“tube-oriented”
instruments are used to check transistor and
related semiconductor circuits. In some
cases, it may be difficult to obtain signifi-
cant readings; in others, the component
checked may be physically damaged by the
test procedure.

First, there is the matter of ranges. The
voltages, currents, and impedances (resist-
ances) found in transistor circuits are of a
different order of magnitude than those
found in tube circuits. For example, tran-
sistor circuit voltages, as a rule, are mul-
tiples of standard cell voltages—typically,
1.5, 3.0, 4.5, 6.0 and 9.0 volts, as opposed
to the 100 to 400 volts encountered in plate
circuits. A voltmeter with, say, 0-1, 0-10,
0-100 and 0-1000 volt ranges, is not as suit-
able for checking a 1.5-volt cell as is a
meter with either a 0-2 or 0-3 volt range.
Quite often, too, more current ranges are
needed for checking transistor circuits,
where currents can range from a few micro-
amperes to as high as several amperes (in
the case of power transistors).

Secondly, there is the possibility of elec-
trical damage when some types of VOM'’s
are used as ohmmeters. There are two basic
types of ohmmeter circuits in common use:
shunt and series. In the shunt type, the ex-
ternal circuit serves as a shunt across the
internal meter circuit; as a result, relatively
high currents may flow through the tested
circuit—as high as several hundred milli-
amperes in a few cases, easily exceeding the
maximum current ratings of most small sig-
nal transistors. The series type circuit, in
which the external circuit current equals
meter current, is preferred for checking tran-
sistor circuits, but, even here, trouble may be
encountered, for a few manufacturers use
high voltage batteries (up to 30 volts, or
more) in their ohmmeter circuits. Where the
ohmmeter battery voltage exceeds a tran-

76

Transistor Topics

By LOU GARNER,

Semiconductor Editor

sistor’s maximum voltage rating, there is
danger of junction breakdown when resist-
ance tests are made.

Recognizing the need for a VOM specific-
ally designed for semiconductor testing, the
Triplett Electrical Instrument Co. (Bluffton,
Ohio) has developed and introduced such
an instrument. Identified as the Model
630-L VOM, it has a basic sensitivity of
20,000 ohms/volt d.c., 5000 ohms/volt a.c.,
and is assembled in a black molded case
with a transparent Lucite meter window.
Measuring 3-11/32” x 5-1/2” x 7-1/2”
over-all, the instrument weighs five pounds.

The 630-L offers two special low power
ohms circuits on the X1 and X10 ranges.
Designed for safe testing of semiconductor
circuits, these ranges have a maximum open
circuit test voltage of only 0.140 volt
(compared to 1.50 volts in conventional
ohmmeter circuits), permitting tests well
below the breakdown voltages of transis-
tors and diodes without current overloads.
The maximum power dissipation in the
semiconductor under test is less than 420
microwatts.

The 630-L’s other ranges are selected for
maximum utility in semiconductor work. It
has a low voltage range of 2.5 volts d.c.,
for example, and is equipped with five cur-
rent ranges with full-scale readings of 100

The first VOM spe-
cifically designed for
semiconductor testing
as well as for con-
ventional VOM tasks,
Triplett's 630-L
features a low-volt-
age ohmmeter circuit,
a low d.c. voltage
range of 2.5 volts,
and a sensitive meter
movement which will
measure low currents.
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pa., 10, 100 and 1000 ma., and, finally, 10
amperes, thus covering the full gamut of
currents encountered in transistor circuits.

Readers’ Circuits. Our featured circuits
this month were submitted by readers from
opposite coasts of the nation. The receiver
circuit illustrated in Fig. 1 was contributed
by Bill R. Harvey, WN6BHO, of Oakland,
Calif. (2032—-94th Ave.), while the audio
amplifier circuit shown in Fig. 2 was sent in
by reader Steven Dick, of New York
City (241 E. 169th St.). Both circuits fea-
ture pnp transistors in direct-coupled ar-
rangements.

Designed to cover the AM broadcast
band, Bill Harvey’s receiver circuit (Fig. 1)
can be assembled either breadboard fashion
or on a conventional metal chassis in a
single evening. Standard parts are used
throughout. Coil LI is a Miller Type 2001
antenna coil and CI is a 365-uxf. tuning
capacitor. Transistors @/ and Q2 are a
2N1265 and a 2N1381, respectively, while
D1 is a type 1N34A diode. Resistor R/ is
a half-watt unit; its value is determined ex-
perimentally for best performance but, in
general, will fall somewhere between 2000
and 50,000 ohms. The output transformer,
T1, should have a 2000-ohm primary and
a secondary to match the voice coil imped-
ance of the loudspeaker used. Any s.p.s.t.
switch. . . . toggle, slide, rotary, or what
have you? . . . will do for SI, and the
power supply is a standard 9-volt transistor
battery (BI). According to Bill, best per-
formance is obtained when his receiver cir-
cuit is used with a good ground and a 30-
to 100’-long external antenna.

Referring to the diagram, incoming r.f.
signals are picked up by the antenna-ground
system and selected by tuned circuit L/-CI.
Diode DI serves as a detector, with the
resulting audio signal amplified by the two-
stage direct-coupled amplifier, @I-Q2, and
applied to the speaker through output
transformer TI.

Suitable for use as a crystal radio ampli-
fier or simple audio signal tracer, the circuit

September, 1963

Fig. 1. Reader Bill Harvey's transis-
torized AM receiver circuit can be
sl assembled in a single evening. Use
of a good ground and a 30°- to 100°-
long external antenna is recommended.

TI
”%ﬁg

Fig. 2. Steven Dick's crystal radio am-
plifier (or simple audio signal tracer)
requires relatively few parts. It can
deliver up to 6-mw. power output, and
has an over-all gain of about 54 db.

illustrated in Fig. 2 requires relatively few
components. Yet, according to Steven Dick,
it will deliver up to 6 mw. power output
and has an over-all gain of approximately
54 db. Both transistors are 2N107's, while
all resistors (R2, R3 and R4) are half-watt
units. Capacitors C! and C2 are 12-volt
electrolytics. A 500,000-ohm audio taper po-
tentiometer (R!) serves as a gain control.
Operating power is supplied by a 9-volt
transistor battery, controlled by a s.ps.t.
toggle or slide switch, and standard 2000-
to 3000-ohm dynamic or magnetic head-
phones are used as an output device.

Turning to the schematic, incoming sig-
nals are applied first to RI. A portion of
the signal appearing here, depending on the
control's setting, is applied through d.c.
blocking capacitor C!/ to @I's base circuit.
Transistor @Q1’s base bias is supplied through
R2 and obtained from @2's emitter resistor,
R4, bypassed by C2. Transistor Q2's base
bias is supplied through R3, which also
serves as @Q1I's collector load. Direct-cou-
pling is used between the two common-emit-
ter stages. The final amplified signal is ap-
plied to the headphones which serve as Q2's
collector load.

Steven’s audio amplifier circuit can be
assembled breadboard fashion, on a con-
ventional metal chassis, or on an etched
circuit board, depending on individual pref-
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erences. Neitaer layout nor lead dress
should be critical, but good wiring practice
should be followed, with signal leads kept
short and direct. Steven suggests the use
of shielded wire in the input circuit.

Transitips. The two-stage complementary
amplifier is one of the simplest of direct-
coupled arrangements. It is reasonably
stable, can provide high gain, has a wide
frequency response and, with suitable tran-
sistors, is capable of delivering a fair
amount of power. It can be used, then, in a
wide variety of applications. A typical com-
plementary circuit is illustrated in Fig. 3.

Referring to the schematic diagram, npn
(@QI1) and pnp (Q2) types are used in the
common-emitter configuration. Transistor
@I’s collector is direct-coupled to @2’s base
so that @QI’s collector current becomes Q2’s
base current. The base current of RI may
be supplied by internal leakage (in some
applications) or by a separate bias resist-
or (RI) returned to the power supply (BI).
Transistor @2’s output load may be any of
a number of devices, depending on the cir-
cuit’s specific application, including a relay,
transformer, resistor, speaker voice coil,
headphones, solenoid, motor or lamp bulb.

The basic circuit can be assembled with
a number of transistor types, depending on
individual needs. It is not necessary that
“matched” transistors be used, as in com-
plementary push-pull circuits. In many
applications, both @I and Q2 will be small
signal types. However, power types can be
used, if needed; and, where a moderate
power output coupled with high gain is re-
quired, @I can be a small signal type and
Q2 a “high power” transistor. Nor is it nec-
essary that the exact arrangement shown
be followed—the npn and pnp types can be
interchanged provided that battery polarity
is reversed.

N M s
[-=====° ',“':"'""'"'!

qQt y Q2

INPUT

Fig. 3. This typical two-stage complementary ampli-
fier is adaptable to many applications. Various
types of transistors can be used, but one value is
critical: Q1's internal leakage. If this is moder-
ate rather than low, resistor R1 shouid be omitted.
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In practical circuits, individual transistor
characteristics are not overly critical and
almost any combination of npn and pnp
types will give acceptable performance pro-
vided that bias current values are adjusted
for best operation (generally, by adjusting
RI’s value). There is one critical value in-
volved, however . . . @QI's internal ‘“leak-
age.” If QI's leakage is very low, RI will
provide adequate bias (RI’s value may
range from 100,000 ohms to 1 megohm in
typical circuits); if @QI's leakage is moder-
ate, no external bias resistor is needed (RI
is omitted); finally, if QI’s leakage current
is high, @2 may be biased to near satura-
tion and the circuit will not work. If diffi-
culty is encountered in obtaining satisfac-
tory performance, then, one of the first
troubleshooting steps is to check QI’s leak-
age, replacing this transistor if necessary.

Transistor @2’s output load is selected
on the basis of circuit application. If the
complementary amplifier is to be used, for
example, as an instrument preamplifier, a
resistor can be employed . . . with small
signal types, values from 1000 to 20,000
ohms will do the trick. If Q2 is a power
transistor, it will drive a 4-8 ohm loud-
speaker voice coil quite nicely. Relays may
be used where the complementary circuit is
to serve in control applications—high-impe-
dance types (coils) where small signal tran-
sistors are employed, and low-impedance
types in the case of power transistors.

The circuit itself can be modified con-
siderably to meet special needs. An input
coupling capacitor can be used in a.c. am-
plifier work, with another coupling capacitor
in the output where a resistive load is
involved. The circuit’s effective input im-
pedance can be raised from a low to a
moderate or high value by inserting a small
(unbypassed) resistor in series with QI’s
emitter—typical values are 100 to 1000 ohms
where small signal transistors are used and
from 1 to 10 ohms where power types are
used.

In addition to its wide range of applica-
tions as an amplifier, the basic complemen-
tary circuit can also be made to serve as a
multivibrator or oscillator simply by coup-
ling the “input” and ‘“output” circuits
through a suitable feedback capacitor . . .
C1, shown dotted in Fig 3. Depending on
the choice of output load, types of transis-
tors, and CI’s value, this circuit may be
used as an audio signal source, code prac-
tice oscillator, metronome, or lamp flasher.

Perhaps the best way to become familiar
with the complementary circuit is to bread-
board an experimental setup, using a resist-
ance substitution box for bias resistor RI

(Continued on page 111)
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Monthly
Short-Wave
Report

By HANK BENNETT, W2PNA/WPE2FT
Short-Wave Editor

NOTES FROM YOUR SHORT-WAVE EDITOR’S DESK

EUTSCHE WELLE, The Voice of Ger-

many, has come a long way since its
inception. When it first went on the air,
just 10 years ago, a three-hour program
was broadcast in German from a 1000-watt
station located in Osterloog in the northern
part of the country. A 20-kw. unit was in-
stalled a few months later. But it was not
until 1956 that Deutsche Welle was able to
increase its power and programming.

In April of that year, a new station in
Julich (about 30 miles from Cologne) was
opened. This enabled The Voice of Ger-
many to broadcast 15 hours daily over five
100-kw. transmitters. The former Oster-
loog 20-kw. unit was held for stand-by
service.

In 1960, the programming was increased
to a total of 45 hours, with other languages
being used as well as German. And in Oc-
tober, 1962, another 100-kw. unit was placed
in service. By March of this year, Deutsche
Welle's programming had gone up to 54
hours and 25 minutes. They are currently
broadcasting in 17 different languages.

Radio Prague. Broadcasting in Czecho-
slovakia also had an anniversary—the 40th!

Radio Prague's new QSL card
was issued to commemorate
the station’s 40th anniversary
in broadcasting. Their DX pro-
gram can be heard every other
Wednesday at 2000-2055 and
2330-0030 EST; it's repeated
on the following Saturday.

September, 1963

Radio Prague first began operations in 1923
from a 1000-watt station located in the
Kbely district of Prague.

To commemorate this anniversary, Radio
Prague has issued a new QSL card (see
illustration). Designed by Vaclav Vrba, it
features a multi-colored symbolic skyline
of Prague, and the call-sign and seal of the
station appear in the background. The sta-
tion will continue to use this new card for
the remainder of 1963 at least.

Our thanks for the above information
go to Peter Skala, DX Editor of Radio
Prague.

From the Philippines. Your Short-Wave
Editor has received a letter from Roy
Humphrey, engineering consultant of The
Voice of Christian Brorherhood, owners of
stations DYSR, DYCR, DYB4, and DYH4
in Dumaguete City, Philippines. In his let-
ter, Mr. Humphrey stated that they ex-
pected a new 50,000-watt transmitter to
arrive from the United States in Septem-
ber, and that they hope to have it on the
air by the end of the year. The new unit
will be used for DYHS5, 6, 7. 8, and 9.

Mr. Humphrey hinted that there might

'OLR,QSL -,
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be quite a story behind the construction of
a 50-kc. station with four new antennas for
just $37,000.00. We'll try to get that story
for a future issue.

He also asked us to point out that many
“reception reports’ have been received for
DYB4 although the station is not even on

The short-wave receivers in the shacks of Richard
Mills {left) and Frank Siedlack, Jr. (below) are
boeth Hallicrafters units, an SX-42 and an SX-62A
respectively.  Richard, WPE2HOZ, in New York

City. has 299 verifications, 162 of which are from
mecium-wave stations. Frank, DX'ing from Medina,
Ohio, has logged 27 states, 24 of them verified

the air! We know not whether any of our
readers have been guilty of reporting a
station that hasn’t been broadcasting, but
suggest that you carefully check the iden-
tity of the station in the Philippines that
you tune so you won'’t find yourself in this
dubious position.

ENGLISH-LANGUAGE NEWSCASTS TO NORTH AMERICA

All of the stations below specifically beam English-language newscasts
to the U.SB.A. The times may vary a few minutes from day to day.

COUNTRY STATION FREQUENCY (kc.) TIMES (EST)
Australia Melbourne 17,840, 15,220, 9580 2030, 2130, 2230, 0745
Bulgaria Sofia 6070 1900, 2000, 2300
Canada Montreal 15,190, 11,720, 9625 1800 (Caribbean)
East Congo Leopoldville 11,755 1630, 2100, 2230
West Congo Brazzaville 11,725 2015
Czechoslovakia Prague 11,990, 9795, 9550, 7345, 2030, 2330
5930
Denmark Copenhagen 9520 2100, 2230
West Germany Cologne 15,405, 11,795 1010
9640, 6160 2035
11,795, 9735, 6145 0000
Hungary Budapest 11,830, 9833, 7220 1900
9833, 7220, 5960 2230
italy Rome 9575, 5960 1930, 2205
Netherlands Hilversum 15,445, 11,950 1030 (Tues., Fri.)
17,810, 15,445 1415 (Tues., Fri.)
15,445, 9715 1630 (exc. Sun.)
9590, 5985 2030 (exc. Sun.)
Portugal Lisbon 6185, 6025 2105, 2305
(may use 9740)
Spain Madrid 9360, 6130 2215, 2315, 0015
Sweden Stockholm 17,840 0900
11,805 2045, 2215
U.S.S.R. Moscow (announced) 9650, 9570, 1700, 1900, 2000,
7320, 7250, 7150, 2100, 2300, 0000
7130; (also monitored 0040
on 7230, 7200, 7110,
7070, 7030)
Vatican City Vatican City 9645, 7250 1950
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Finally, Mr. Humphrey would definitely
like to receive reports on DYH4, 6055 kc.,
250 watts. The schedule: 1600-0100 and
0330-0900.

From Okiahoma. From Okmulgee, Okla,,
Mr. W. E. Biege sends in the suggestion
that a public note of thanks be given to
the boys in the Oklahoma Storm Warning
Net. The amateurs in that net operate their
stations in the public interest, on their own
time and at their own expense, for the pur-
pose of relaying “advisories” on tornadoes
and other severe weather disturbances.

While amateur radio is not really with-
in the province of this column, we do agree
that the storm warning nets cannot be over-
thanked for the tremendous job of saving
lives and minimizing property damage that
they have done in years past and will con-
tinue to do in the future. This applies not
only to the ‘‘Sooners” but to all of the
storm warning nets all over the country.

QSL-SWL ‘“‘Spark Plug.”” As a follow-up
to our discussion of the QSL-SWL bureau
last month, here’s a personal note on LeRoy
Waite, the bureau’s ‘“‘spark plug.” LeRoy
started SWL’ing back in 1928, and his rec-
ord is a handsome one—286 countries heard,
279 verified. The equipment in his shack
includes a Hallicrafters SX-100 receiver
and an RME DB23 preselector; his anten-
na is a Hy-Gain 12AV vertical. A retired
mailman, LeRoy has served as manager of
the SWL-QSL bureau since 1956.

Apologies in Order. A clerical oversight
was responsible for our turning down cer-
tain applications for DX Awards in which
the applicants had listed East and West
Germany, North and South Korea, and
North and South Vietnam as six separate
countries. Our country list had showed
that they were to be counted as three coun-
tries only. But this situation has now been
corrected, and we will be happy to accept
applications containing separate listings
for these countries.

(Continued on page 113)

The listening post of Grant Power,
VE2PE6K, Montreal, Quebec, con-
tains a Lafayette HE-30 receiver,
Lafayette Explor-Air stand-by unit,
and a Selpir tape recorder. When
he wrote to us, Grant had logged
46 countries, received 35 veries.

September, 1963

— DX Awards Presented —
Qualifying for awards this month (25,
50, and 150 countries verified) are the
DX’ers listed below. Congratulations,

and welcome to the Awards List!

One Hundred aud Fifty Countries
Don Jensen (WPESEZ), Racine, Wis.

Fifty Countries

Jonah Heffler (WPE2GPN), Bronx, N.Y.
Lawrence Elkin (WPE2CGM), Bronx, N. Y.
Thomas Campanile (WPE2CKI), Brooklyn, N.Y.
Alvin Turetsky (WPEINQ), Bridgeport, Conn.
George Hemingway (WPELDYC), Taftvilie, Conn.

Twenty-Five Countries

Bob Golder (WPE2HVV), Broad Channel, N. Y.

Norman Newhall (WPEL1ACG), Granby, Conn.

Lawrence Thompson (WPESEKM), Cincinnati,
Chio

Jack Lane (WPESEVU), Lafayette, Ind.

Jan Dyroff (WPE3DSU), Norristown, Pa.

Brian Palin (VE3PE1LW), Port Credit, Ont.

Robert Dilzer, Jr. (WPE1HV), Woodbridge, Conn.

Edward Light (WPE2FBT), New York, N. Y.

Paul Rudbeck (WPEQCXF), South Bend, Ind.

William Pate, Jr. (WPE4CIR), Lawrenceville, Ga.

Rickey Williams (WPE5SBLV), Shreveport, La.

Thomas Colyard, Jr. (WPE2JXA), West Belmar,
N. J.

Gary Atkins (WPE4EHL), Louisville, Ky.

Frank Gregory (VE3PELVQ). Brampton, Ont.

Ron Kusmack (VE4PE4U), Winnipeg, Man.

Franklyn Colby (WPE2KAH), Buffalo, N. Y.

Arno Feltner (WPESCN), New Braunfels, Texas

Ray Fronczak (WPE9CMG), St. Louis, Mo.

Richard Roll (WPE2ALE), Hamburg, N. Y.

S. Joseph Trapasso (WPELEQI), Winthrop, Mass.

William Rodgers (WPE@EX), Florissant, Mo.

Jeff Fagen (WPE2JYY), Brooklyn, N. Y.
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“ALL'S FAIR—-—"

A Carl and Jerry Adventure in Electronics

ARL AND JERRY were sitting on a

bench inside the fenced enclosure
waiting, according to their natures, their
turn on the park tennis courts. Carl
moved restlessly up and down the bench,
swishing his racquet through the air in
anticipation. Jerry was completely re-
laxed with his arms stretched out com-
fortably along the back of the bench.

“Hi, Butch,” Jerry greeted a tanned,
blond, shirtless youth who wandered
over and slumped down beside him.
“Why the morose mug? You look like
you've lost your best friend.”

“That’s just it. I probably have,”
Butch answered.

“You mean you and Kathy broke up?”
Carl exclaimed with sudden incredulous
interest. ‘“Not the ‘Made for Each Other
Couple’ of our high school prom!”

“We had a scrap Sunday about her
wearing those new stretch pants, and
now she’s dating Cecil Langtry tomor-
row night. I wouldn’t mind so much if
it were anyone but that fluff buff.”

“What did you call him ?” Jerry asked.

“A fluff buff. You know: a doll daz-
zler, a pro lobo; what our grandparents
used to call a woman chaser or a lounge

82

By
JOHN T. FRYE
WIEGV

When Carl pushed
the button, the car
ahead stalled. The
thieves started to
run, but drawn re-
volvers changed
their minds . .

lizard. It's natural for a guy to like
gals, and I'm all for it, but that charac-
ter has made a career of women ever
since kindergarten. Kathy doesn’t know
anything about handling a wolf like that.
Maybe I ought to go mess him up right
now,” he concluded, getting to his feet
and clenching his fists.

“Hold it!” Jerry exclaimed. ‘“I'm no
expert on feminine psychology, but
something tells me thumping old Cecil
isn’t the answer. That would just make
you look like a bully.”

“Yeah,” Carl added. “What you want
to do is let Little Red Riding Hood see
those long wolfish fangs of his for her-
self.”

“Exactly,” Jerry agreed, ‘“and the
‘Riding’ bit gives me an idea. What
would Kathy think if Cecil pulled the
old ‘that’s-funny-my-car-won’t-run’ rou-
tine on her tomorrow night?”

“She’d flip,” Butch answered prompt-
ly, sitting back down, “but Cecil is too
experienced to try that on a first date.”

“Maybe we could make it look like he
was trying it,” Jerry murmured thought-
fully.

(Continued on page 92)

POPULAR ELECTRONICS

wwWw americanradiohistorvy com


www.americanradiohistory.com

) °:0VERIFIED°,‘”
T aws®

1 Each applicant must be a registered WPE Short-
Wave Monitor, and must enter his call letters on
the application form.

2 Each applicant must submit a list of stations
for which he has received verifications, one for
each country heard. The list should contain 25,
50, 75, 100, or 150 countries, depending on which
DX Award is being applied for. And the following
information must be furnished in tabular form for
each verification:

(a) Country heard

(b) Call-sign or name of station heard

(c) Frequency

(d) Date station was heard

(e) Date of verification
All the above information should be copied from
the station's verification. Do not list any verifica-
tion you cannot supply for authentication on demand.

3 an pertinent verifications, whether QSL cards
or letters, should be carefully packaged and stored
by the applicant until such time as instructions are
received to send in some or all of them for checking
purposes. Instructions on how and to whom to send
the verifications will be given at that time. Failure
to comply with these instructions will disqualify
the application.

e e e e e e e e e e e e e e e e e e e e

POPULAR ELECTRONICS’ DX AWARD APPLICATION FORM

DX AWARDS

FLASH! The first 150-country WPE DX Award
has been issued—see page 81. You, too, can
qualify for an award, if you have logged and
verified as few as 25 countries. To be eligible,
you must be a WPE Monitor and you must com-
ply with the rules listed here. Read them over
carefully, then fill out the coupon below. Start
working toward your award NOW!

4 A fee of 50 cents (in U.S. coin) must accom-
pany the list of verifications to cover the costs of
printing, handling, and mailing. This fee will be
returned in the event an applicant is found to be
ineligible for an Award.

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

6 Awards will be issued to all duly qualified appli-
cants whose applications are received during the
year 1963. Any applications postmarked after mid-
night, December 31, 1963, will be invatlid.

7 wmail your verification list. 50¢ fee, and appli-
cation form to: Hank Bennett, Short-Wave Editor,
POPULAR ELECTRONICS DX AWARDS, P.O. Box
254, Haddonfield, N. J. Include in the envelope only
those items which are directly related to your entry
for the Award. Do not include an application for a
Short-Wave Monitor Certificat= (you are not eligible
for any of the Awards until you have a Short-Wave
Monitor Certificate in your possession). If you want
to ask other questions or supply news items, re-
ports, etc., use another envelope.

{please print}

WPE Call Letters Name

Address

City Zone State

25 [ ] 50 [ ]

(check one)

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

75 [ ]

[ I have enclosed a list of the required number of countries, and | hereby certify that | hold a
verification from at least one short-wave broadcasting station in each of the countries listed

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

100 [ ] 150 [ ]

Signature Dcte 1963
This form valid only through December 31,1963 3 I
o L |

Mail to Hank Bennett, POPULAR ELECTRONICS DX AWARDS, P. O. Box 254, Huddonfield, N. J.

September, 1963
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Short-Wave
Broadcast
Predictions

SEPTEMBER 1963

By STANLEY LEINWOLL
Radio Propagation Editor

SEPTEMBER is a month of transition. Radio propagation, which exhibits
certain characteristics every summer, begins to change to characteristics
typical of winter. The maximum. usable frequencies (MUF’s) for daylight
paths, which are at their lowest yearly values during summer, start to swing
higher. Night MUF’s, which reach their highest yearly values during summnier,
start to drop. In addition, noise levels on the lower bands begin to decrease
sharply after the summer high, with a significant improvement in reception.
Sporadic E-layer activity also drops sharply in September, after peaking dur-
ing the summer months.

TIME (EST)

Between Eastern USA and: 00 02 04 06 08 10 12 14 16 18 20 22 24

~ Western Europe 7| 6] 7] oI5 5151511 9 7|

~ Eastern Europe 7l 6l 7] s asis(is[ [l 7

~ South & Central America | o] o 951717171717/ 15 11|

"~ Near East | 7] 6] 7] 9f11'15'F15,15 15 15\_9f—7‘

"~ North Africa 7l 7[ 7 eIl 1s1515][15 11 9] 7

" South & Central Africa 7| 7] o[n 1505 177711 o[ 9 7

" Australia & New Zealand 9l 9l 9l 9/ 9 9ol 15171717

TIME (CST)

Between Central USA and: 00 02 04 06 08 10 12 14 16 18 20 22 24

" Western Europe 7[ 6] 7] ©[11[15[15 151511 9] 7

~ Eastern Europe 7L 7079 11_1»1[5_.1_5_&11__5_& 9|

~ South & Central America | 91 7| 7|15]15|17 |17 [17 [17[15] 11] 11
North Africa | 7] 6] 7] 9[11] 15‘_15hsrﬁ 1) 9 7
South & Central Africa L 919/ 9 575.17*{75}?\_6” 9 9
Far East 91 7] 7] 7] 9| 9 Tl"l'slTsjl_Ts]T,ﬁ
Australia & New Zealand 9| ol 71 7| 9 9| * 515 17[17 15

TIME (PST)

Between Western. USA and: 00 02 04 06 08 10 12 14 16 18 20 22 24
Western Europe 7l 7] 7| e |15[15] 9] 9] 9
Eastern Europe 7779111 99 7] 9 9
South & Central America 7] 7[ Z[n[1s[vz 17 iz [17[s[ 0 ] 9]
Africa 7l 6 7] (1515 151 [11] 9] 9 9
Far East 1] 9] 9 9 91111 [11]15] 1515/ 15

~ South Asia ol zl 7] ol o[t 11515/ 15[15[15

 Australia & New Zealand | 11[11] 9] 9 9| 9(11115 17/ 17,1717,

To determine the frequencies and times for best short-wave reception in the United States, select
the table for the area you are located in, read down the left-hand column to the region you want
to hear, then follow the line to the right until you are under the figures indicating your approxi-
mate local time. The boxed numbers will tell you the frequency band (in megacycles) to listen
to during any 2-hour interval. Asterisk (*) indicates that signals will probably not be heard.
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ITHIN the last few months several
sources have attempted to total up the
number of Citizens Band clubs organized in
the U.S. and Canada. While some have
published figures ranging upwards of 1500,
others have announced the existence of 350

to 400 CB clubs.
There may very well have been 1500 clubs
in operation at one time or another, but it
is very doubtful that

there is anywhere

CB CLUB near that number
today, since many

SUCCESS supposedlyorganized
STORY groups fall by the

wayside almost be-
fore they get started.
Let’s say, then, that while there could easily
be a list of some 1500 clubs, the top question
of the year would be: “How many are still
around?”

For our purposes, let’s decide that there
are 400 active CB associations still in exist-
ence. This leads to another question: “How
many of these groups were actually or-
ganized with a useful purpose in mind—one
that includes all the possible areas in which
such an organized facility might aid others,
unrewarded?”’

On the
Citizens Band

with MATT P. SPINELLO,

18W4689, CB Editor

Well, as doubtful as it may seem to other
types of antenna-wavers over the many
frequencies that make up our radio com-
munications spectrum, there are at least
200 CB clubs that have held their ground
from start to present, stumbling, sometimes
failing miserably, yet never yielding to the
obstacles that threatened to disintegrate
their efforts. Today, those groups that were
organized with a positive, constructive pur-
pose in mind, that were willing to admit
their mistakes in their first attempts at head-
ing down the right frequency, stand stronger
than ever.

One such CB success story stems from our
elongated, western-most state where the
Southern California Citizens Band Associa-
tion of San Diego has hung its mike since
the early days of 1959. At our request,
C. Clif Morris, KE J3300, editor of the club’s
professionally-produced newspaper, the IIW
Call Card, forwarded us a splendid account
of the group’s progress from the first day
the idea of the S.C.C.B.A. entered the minds
of Leon Carney, 11W4560, and Robert Car-
lile, 11W4847, over a cup of coffee.

After this first step, familiar to most CB
club organizers, approximately 35 interested
CB’ers attended the club’s first formal-type

A regular meeting of the Southern California Citizens Band Association of San Diego usually results
in standing-room only, even though there are more than 100 chairs available in the meeting area.

September, 1963
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meeting atop Mt. Soledad in January, 1960.
The group weighed plans for the future,
selected temporary officers, and decided that
in the beginning, a donation, or sort of “pay-
as-you-can” plan be put in effect to carry
any expenses incurred by the infant. or-
ganization. By the end of March, the club
had appointed a Board of Directors, decided
to call itself the Southern California Citi-
zens Band Association, and was well on its
way to finalizing its constitution and pro-
posed bylaws.

Typical CB club events engaged in by the
group during its first months included cof-
fee-breaks, wiener roasts, camping trips,
dinners, and game nights. With the
S.C.C.B.A., these activities were strictly
family affairs, and they continue to be so to-
day. The club feels that this is one of the
main reasons why the organization has en-
joyed a successful existence since “hour-one”
over those two cups of coffee! For business

CB’ers, lent itzelf to ridicule from outsiders
who contended that the committee was
attempting to act as the FCC. Finally, the
S.C.C.B.A. met with no success in efforts
with officials to bring out the need for
emergency CB service systems.

To most CB'ers, it’s obvious that these
are the types of pressures that cause many
CB clubs to crumple—along with a loss of
interest, lack of cooperation from members
themselves, and the mounting problem of
11-meter violations. However, groups with
the will to work out such problems exist,
and one of them 1is the now-successful
S.C.C.B.A. While the S.C.C.B.A. is not with-
out problems today, the club members have
learned that there is a solution to any diffi-
culty that arises as long as there is enough
interest to pay the price of removing the
obstacles. The price? Cooperative effort!

President Lee Carney, 11W8929, played a
large part in helping the club back on its

These are the officers and executive board members of the Southern California CB Association. Presi-
dent Lee Carney is in the center and Clif Morris, editor of the ‘“11W Call Card,” is at the far right.

meetings, “Mama Bea” Calchina, 11W6820,
was instrumental in securing the club a
regular meeting place which has continued
to serve for almost three years on the sec-
ond Sunday of each month.

As membership rose, more elections were
held, more committees were added, the club
adopted its decal (a familiar sight to Citi-
zens Banders from coast-to-coast), and Clif
Morris went to work on the club’s official
publication, the /W Call Card.

But it wasn’t all “5 watts in and 375
out” with this club. The growing pains grew!
The club meetings turned into long, dragged-
out, argumentative discussions that ran for
as long as four hours without, at times,
any accomplishments, and the club paper
began to drain the treasury through print-
ing costs and wider distribution. The group’s
TVI committee, organized to aid all area

88

feet by suggesting an Executive Board that
would meet twice a month (once before the
monthly meetings and again some time
after) to discuss, filter and vote upon club
business matters. In this way, the Executive
Board would preplan the important features
of the next general gathering, eliminating
unimportant subjects that would tend to
lengthen and detract from the original pur-
pose of the get-together.

It worked! Meetings were trimmed to two
hours with all necessary business included,
and scads of time was left over for chitchat
and refreshments. The results were informa-
tive, compact, ‘interest-holding meetings. To
put the club paper back in business, Clif and
his able staff turned to another printing
operation (their fifth) which gave them
more efficient, less expensive, offset news-
paper reproduction. Additionally, they added

POPULAR ELECTRONICS
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advertising space to put the newspaper on
a self-supporting basis.
As for the club’s TVI committee, it is now
used strictly for the benefit of the members
_of the group. They’ve even gone so far as to
supply the FCC with a complete club roster
so that the club may be notified in the event
of a violation, at which time the organiza-
tion stands ready to aid those affected as
much as might be needed.
Probably one of the most rewarding
achievements chalked up by the club to date
was acceptance of the group by the San

One of the several S.C.C.B.A. emergency squads is
on stand-by at all times. A number of member-owned
campster-type trucks (such as above) are equipped
with CB gear, p.a. system, and first aid facilities.

Mid-meeting coffee-breaks for the S.C.C.B.A. mem-
bers need no ‘‘second call!’’ The same scene takes
place all over again at the end of each meeting.

Diego County Sheriff’s Department for the
purpose of organizing an auxiliary com-
munications unit to blanket the county with
communications facilities whenever needed.
In addition, the S.C.C.B.A.’s own emergency
squad is also back in operation.

So, they've done it! With their fourth
birthday just around the corner, the South-
ern California Citizens Band Association
has managed quite well in keeping the wolf
away from the door, and in solving the
problems that threatened to break the club
apart.

The philosophy of the S.C.C.B.A. might

September, 1963

be best summed up by quoting from Clif
Morris’ own words: “The Southern Cali-
fornia Citizens Band Association recognizes
all CB clubs as an equal part of .. . CB . ..
and wishes to cooperate fully with all con-
cerned in making our radio band what it
ought to be. We have devoted our club and
ourselves to the functions of rendering radio
service to our friends, neighbors, and com-
munity whenever the need might arise . . .
We therefore invite every CB'er . . . to join
with us . . . QOur nation is built around
groups of free-thinking individuals . . . Join
a CB club of your choice and become a part
of the real world of Citizens Radio. CB
strength depends entirely upon the way that
you and I lay the foundation!”

Complete Compact. This is Keith Che-
shire's “red bug” (as he puts it) operating
as station 7Q0244 in the Pompano Beach,
Fla., area. In addition to a Heath GW-11,

an AM car radio, a separate FM radio and
a VHF converter to be installed to serve
Keith in his police reserve duties, he also
hopes to add a complete ham rig shortly,
having just completed his amateur exam.
When the final touches are added, we’re sure
he won’t have too many friends riding in
the front seat beside him!

The unusual part of Keith’s mobile opera-
tion (as you may have already noticed in
the photo) is that his CB antenna is
mounted on the front bumper rather than
the rear as in most applications. While it
may appear that Keith decided that a
bumper mount could be attached on any
bumper, wherever one pleased to install
same, the whole project actually started out
as a temporary solution to an interference
problem. However, Keith found that his
temporary “tenna-stallation” worked so well
that he decided to leave his antenna right
where you see it—he never did bother to add
a suppression kit. Should he decide to install

(Continued on page 98)
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A

Two More Reasons why Heathkit leatls ml'm

TRALSESISS LBitE FOOES BOBEL Moehe

New, All-Transistor AM-FM-FM Stereo Tuner

Low-Silhouette Walnut Cabinetry Plus That Clean “‘Transistor Sound' ... Only $99.95 Each!

Advanced All-Transistor Circuitry .

for cool. fast operation, lower power consumption, longer life. and the instant response

and realism of “transistor sound.”’ Compact, Low-Silhouette Styling . . . luxurious walnut cabinets with extruded brushed

gold-anodized aluminum front panels that add a rich, modern touch to any dccor. An Easy-On-The-Budget Price . .
anyone who's longed for the advantages of transistor stereo equipment can afford . . . only $99.95 cach! These are the

. that

“whys™

of Heathkit’s new all-transistor sterco twosome. In addition, both units offer: e 20 wansistor, 10 diode circuit e Secondary
controls that are hidden under the hinged front panel to prevent any accidental changes in system settings o Compact
v
.

size , . . each unit measures only 15" W x 33" H x 113

AJ-33 TUNER FEATURES:

® Stereo phase control e Automatic sterco indicator ¢ AFC
and AGC e Filtered stereo tape recorder outputs ¢ Built-in
stereo demodulator ¢ Slide-rule dial ¢ Prealigned FNf tuner
and circuit board for ease of assembly ¢ Flywheel tuning
¢ Tuning meter ¢ Brushed gold-anodized aluminum front
pancl conceals secondary controls ¢ Walnut cabinet

Kit AJ-33, 14 Ibs....no money down, $10 mo.. ... . .$99.95

AA-22 AMPLIFIER FEATURES:

® 40 watts of power (20 watts per channel) o Transformer-
less output circuits ¢ Five stereo inputs e Speaker phase
switch e Minjature indicator light for each position on
mode switch e Brushed gold-anodized aluminum front
panel conceals secondary controls ¢ Walnut cabinet

Kit AA-22, 14 Ibs... .no money down, $10mo.. . ...... $99.95

Move up to the “better listening’ of cll-transistor stereo equipment with Heathkit's newest, today!

Alwoys say you saw it in—POPULAR ELECTRONICS
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M E AT HMKET VHERAraRIE cmeiirivs wePiL me gk

and All-Transistor 40-Watt Stereo Amplifier

Deluxe ‘‘Matched” All-Transistor Stereo Twins

New! AJ-43 AM-FM-FM Stereo Tuner

e 25 transistors, 9 diodcs ® Automatic Stereo
Indicator plus Automatic Switching to stereo
o AI'C and AGC e Stereo Phase Control

AA-21 Stereo Amplifier

e 20 transistors. 10 diodes e 70 watts power at
+1 db from 13 to 25.000 cycles e Circuit bourd
construction and encapsulated component 1nod-

o Iiltered stereo tape recorder outputs. ules for ease of assembly.
Kit AJ-43, 18 Ibs. . no money down, Kit AA-21, 28 |bs....no money down,
ST mo.. oot $119.95 $13mo.. . ..$139.95

Both units secondary controls ore free from accidental changes because
they are “out of the way” under the hinged lower front panels.

B —
R et it [ T 1 KA T XX B 3| EEy
HEATH COMPANY

HEATHRIT-1D8a Benton Harbor 10, Michigan 49023

NEW! FREE 1964
HEATHKIT CATALOG

See the latest new products in Heathkit’s
wide, wonderful line. O 2

Enclosed is $.
Pleose send Free Capy of New 1964 Cotalag.

, plus postage. Please send Model No.

b et et e e e e

yourself
eloctronic organs, omateur radio, test in- Name e —
strumen educotional, and home and
hobby ms that will sove you up to Address . — - =
50%. Send for your free copy today!
City_____ S Stote-
September, 1963 91
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NEW CADRE C-75
CB TRANSCEIVER

The new Cadre C-75 1.5-watt, 2-channel transceiver is 15
times too powerful for youngsters (under 18 years of
aze) to operate, according to FCC regulations. Clearly,
it’s not a toy. It’s designed for serious CBers who need
‘big set’ performance that can be used anywhere.

The new C-75, weighing less than 2 lbs: provides clear,
reliable 2-way communications up to 5 miles and more.
All solid state design creates an extremely rugged trans-
ceiver to absorb rough handling, stays on frequency. Two
crystal-controlled channels spell perfect communications
contact everytime. Sensitive superhet receiver (1luv for
10 db S/N ratio) brings in signals in poor reception
areas. Powerful transmitter has one watt output to the
antenna. Adjustable squelch silences receiver during
standby. AGC assures proper listening level. In a word,
the C-75 has all the features you'd look for in a quality
full size CB unit.

The C-75 has all the portable conveniences you’d want,
too: operates on alkaline or mercury penlite cells (8-hour
rechargeable nickel-cadmium battery available); ear-
phone and antenna Jjacks:; built-in retractable antenna;
jack for base operation while recharging.

Use the Cadre C-75 anywhere in the field, for vehicle,
office, boat or plane. Use it constantly too, because its all-
transistor modular cireuit (11 transistors and 2 diodes)
is virtually maintenance free. $109.95. Recharger and 2
nickel-cadmium batteries $31.85.

Cadre also offers a complete line of 5-watt all transistor
transceivers and accessories.

See your Cadre distributor or write

C_=_ A [ R E= INDUSTRIES CORP.
COMMERCIAL PRODUCT DIVISION [J ENDICOTT, NEW YORK
[J AREA CODE 607, 748-3373. Canada: Tri-Tel Assoc., Lid.,
81 Sheppard Ave. W., Willowdale, Ont. Export: Morhan Ex-
porting, 458 B'way, N. Y. 13, N. Y.

g2

“All's Fair—"'

(Continued from page 82)

“Knock it off, Jer,” Carl broke in.
“This is none of our affair. Cecil never
did anything to us, but I can tell by that
gleam in your eye you’re dreaming up
something pretty nasty for him.”

“Whose side are you on?” Butch de-
manded. “You guys know what a sweet
girl Kathy is—most of the time. You
like her, too. She’s been my girl ever
since our sophomore year in high school,
and Ceci]l has been trying to horn in the
whole time. If Jerry can help, let him
do it. Don’t worry about Cecil. ‘All’'s
fair in love and war,’ and all that kind
of jazz.”

“What I have in mind may be a little
illegal, but it will be an interesting elec-
tronic experiment,” Jerry said persua-
sively.

“Okay, so you twisted my arm,” Carl

surrendered. ‘“What wicked scheme is
brewing in that criminal mind of
yours ?”’

“Carl and I have been experimenting
with small transistorized receivers for
garage door openers,” Jerry explained
to Butch. “Although they usually work
off the power line, you can power them
with a battery, too. A transmitter
mounted in your car or held in your
hand sends out an r.f. signal modulated
with a certain audio tone. The receiver
picks up this signal and amplifies and
detects it. The audio tone feeds through
a sharply tuned filter to the base of a
relay-control transistor, causing it to
conduct and close a relay in its collector
circuit, which starts the garage door
opening and closing mechanism. The
receiver relay won’t close unless both
the r.f. carrier and the modulating tone
are the right frequencies.

“Here’s my idea. We'll mount one of
these little receivers in Cecil’s car to-
night. The normally-closed relay con-
tacts will be wired into the lead going
from the ignition switch to the ignition
coil. As long as no signal is being re-
ceived from the garage door transmitter
in our car, Cecil’s car will work fine, but
when we push the transmitter button,

(Continued on page 94)
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STEREQ TESLR@

FOR HOME AND LABORATORY U
: aS & TRTION OF THE HGHEST FOELTY TMS RECORD
PROGRAM OF MUSIC FECORDED DRECTLY ON T+ MASTER WiTK MO INTERVENING TAPE PROCESS |
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Why We Make the Model 211
Available Now

Although there are many stereo test records on the mar-
ket today, most critical checks on existing test records
have to be made with expensive test equipment.
Realizing this, HiFi/STEREQ REVIEW decided to produce
a record that allows you to check your stereo rig, ac-
curately and completely, just by listening! A record that
would be precise enough for technicians to use in the
laboratory—and versatile enough for you to use in your
home.

The result: the HiFi/STEREO REVIEW Model 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response — a direct check of eighteen
\/sections of the frequency spectrum, from 20 to
20,000 cps.
Pickup tracking — the most sensitive tests ever
availahle to the amateur for checking cartridge,
stylus, and tone arm.
Hum and rumble — foolproof tests that help you
\/evaluate the actual audible levels of rumble and
hum in your system.
\,Flutter—a test to check whether your turntable’s
flutter is low, moderate, or high.
Channel balance — two white-noise signals that
\,allow you to match your system’s stereo channels
for level and tonal characteristics.
Separation—an ingenious means of checking the
\,stereo separation at seven different parts of the
musical spectrum—from mid-bass to high treble.

Stereo Spread
Speaker Phasing
Channel Identification

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music
recorded directly on the master disc, without go-
ing through the usual tape process. it's a superb
demonstration of flawless recording technique. A
demonstration that will amaze and entertain you
and your friends.

ALSO:
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NOW...GET THE FINEST

STEREOD TEST

R E 0 0 R D ever produced
for iust...sq. 98

Featuring Tests Never Before Available
To The Hobbyist

UNIQUE FEATURES OF HiFi/STEREO REVIEW’S
MODEL 211 STEREO TEST RECORD

o Warble tones to minimize the distorting effects of room
acoustics when making frequency-response checks.

» White-noise signals to allow the stereo channels to be

matched in level and in tonal characteristics.

o Four specially designed tests to check distortion in stereo
cartridges.

« QOpen-air recording of moving snare drums to minimize
reverberation when checking stereo spread.

All Tests Can Be Made By Ear

HiFi/STEREQ REVIEW's Model 211 Stereo Test Record will give you
immediate answers to alt of the questions you have about your stereo
system. {t’s the most complete test record of its kind—contains the
widest range of check-points ever included on one test disc! And you
need no expensive test equipment. All checks can be made by ear!
Note to professionals: The Model 211 can be used as o highly effi-
cient design and measurement tool. Recorded levels, frequencies, etc.
have been controlled to very close tolerances — affording accurate
numerical evaluation when used with test instruments.

DON'T MISS OUT—SUPPLY LIMITED

The Model 211 Stereo Test Record is a disc that has set the new
standard for stereo test recording. Due to the overwhelming demand
for this record, only a limited number are still available thru this
magazine. They will be sold by POPULAR ELECTRONICS on a first come,
first serve basis. At the low price of $4.98, this is a value you won't
want to miss. Make sure you fill in and mail the coupon together with
your check ($4.98 per record) today.

FILL IN AND MAIL TODAY!

Py L L L B R XL R Kl R R it e

SORRY—No charges or C.0.D. orders! PE 93

(]
]
1 Stereo Test Record !
II Popular Electronics—Dept. SD ]
;. One Park Ave., New York 16, N.Y. :
! Please send me test records at $4.98 each. My check ¢
U (or money order) for $ _________is enclosed. | understand that
U you will pay the postage and that each record is fully guaranteed. 1
U (Orders from outside the U.S.A. add 50c to partially defray postage 1
: and handling costs.) ]
' :
1 Name M
1 (Please Print) 1
' (]
! Address 1
i ]
v 1
1 City Zone State 1
! t
i t
s,
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Get All THREE in New

N 0 W! Home Study Training!

Traim af howme for & teg payteg carssr v booming Efsctromics fndustry?

PRACTICAL ELECTRONICS

—plus Appliance Repair
and Electrical Wiring at

- wee ONE LOW TUITION
Trained Men New “Instant Kits” Supplied for
Needed Nowfor-| PRACTICAL TRAINING EXPERIENCE
ColorTV Service Mail the coupon below for our new book,*‘Profits
Broadcasting from Electronics’’—Free! In words and pictures
Industrial it tellsabout your opportunities for seeurity and
Electronics opportunity in ELECT RONICS: Radio-TV-HI-
Manufacturing F1 Service, Color Television, Broadcasting,Com-
s e munications, Industrial - Mih’tary Electronics!
Guided Missile Centrai’s NEW home study training in Practi-

Systems cal Electronics prepares you for specialization |

HI-Fl and Sound in any branch of Electronics you choose...AND |
Installatio.. includes bonus training in Appliance Servicing
and Electrical Wiring that heip boost your earn-

ings. Earn while you learn! Graduate training,
if desired, in one of America’s best equipped
resident el ctronics schools. Advanced home
study courses in Communications Eleetronics,
Radio-TV Broadecasting, Nuclear Technology
and Industriat Electronics. Mail coupon today.
Central Technical Institute, Dept. 01093
1644 Wyandotte Street, Kansas City 8. Missouri

MAIL COUPON NOW

Central Technical Institute, Dept. 01093 l
1644 Wyandotte Street, Kansas City8,Mo.

FREEY

No Obligation—Full
Facts and*‘Profits
from Electronics’™

L
m .g X 4

Rush FREE ‘' Profits from Electronies” and full

i

I facts about Centrat Technical Training. l

I Name I

I Address ] ‘
| City

History reports itself while
it is happening, in English,
from the Caribbean . . .
Moscow . . . New Delhi . . .
London . . . Laos . . . Little
America . . . and very soon,
the Moon. Be there to-
night on a hallicrafters.

Model §-118
WORLD RANGE RADIO

professional communication receiver
for short wave and focal broadcast

hallicratfers

5th & Kostner Aves., Chicago 24, Ill. |

-

64-pg. miniature
tfgtr)k,“(iuide tn_Shm;t'
wave Listening,
cend 35¢ to Dept.
4-1.
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his ignition will be cut out and stay cut
out until the button is released.

“All we have to do tomorrow night is
follow along behind Kathy and Cecil—
the receiver’s sensitive enough to pick
up our signal up to a mile away—and
kill his engine when he gets to some
lonely spot. We wait until Kathy gets
suspicious, and then we ‘happen’ by.
When Cecil says he can’t start his car,
we try. Naturally, it starts and runs
perfectly with the transmitter off. Kathy
will decide that Cecil is a tricky make-
out artist and will want us to take her
home. You'll have to keep out of sight,
Butch, but you should find Kathy in a
different m_od next time you see her.”

“Sounds ! great!” Butch exclaimed.
“Putting that whatchamajigger on Cecil’s
car will be no sweat. He leaves it parked
in front of the house every night, and
it’s dark under those shade trees. Think
you can have it ready tonight?”

“Sure,” Jerry answered. ‘“Of course
Carl and I will have to forget our game
of tennis in the hot sun, but that’s life.
Come on, Carl. Let’s take a look under
the hood of a car like Cecil’s to get the
lay of the!land. The quicker you can
connect that receiver tonight, the better.”

“] can connect it!” Carl repeated.
“This is your idea and Butch’s girl. Why
me?”’

“Because you know more about it than
Butch, and besides, you can run faster
than I can,” Jerry replied with simple
but irrefutable logic.

AVING OBTAINED the information
they wanted at an auto showroom,
the boys went to their basement labora-
tory and quickly made the necessary
conversion in the transistorized receiver.
This consisted of powering it with a
small battery and equipping the case
with powerful little magnets that would
hold it in place against the steel fire wall
of the car. Leads were brought out from
the relay contacts, and a short wire,
serving as an antenna, was arranged to
extend down beneath the motor.
About midnight the three boys cruised
slowly past Cecil’s home to find his
classy-looking convertible parked at the
curb and the house dark. This was for-
tunate, because a thunderstorm was com-
ing up fast. Jerry parked a half a block
down the street, and Carl got out and

Always say you saw it in—POPULAR ELECTRONICS
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walked quickly along in the shadows of
the trees.

Reaching the car, he quietly lifted the
hood and went to work with the aid of
a tiny penlight. Thanks to careful prep-
aration, the operation was quickly com-
pleted. Carl stood erect and waved his
flashlight from side to side, whereupon

Jerry pushed a button beneath the dash
several times.

“Carl’s listening for the receiver re-
lay to click when I push this transmitter
button,” Jerry said, answering Butch’s
questioning look. ‘It does, all right. See
him waving the flashlight up and down?
Wonder what he’s waiting on.”

Aided by the flickering lightning, the
boys could see Carl poised in front of the
car with his hand on the raised hood.
Finally a peal of thunder followed a flash
of lightning, and Carl slammed the hood
at the same time, so that the noise was
completely covered by the roar.

Jerry started his car, and Carl got in
on the run just as the first big drops of
rain came splattering down.

HERE is no way of knowing how

eagerly Kathy looked forward to her
date the next night, but the three youths
could hardly wait. Finally, just at dusk,
from a vantage point far down the
street, they watched Cecil escort her to
his convertible and drive away. Cautious-
ly, they followed the car.

“Hey,” Butch observed a few minutes

IT TAKES A LOT OF TURNER MIKES FOR CB

3
A
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[T IR
gl
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But then, Turner makes most CB mikes anyway

Turner supplies most of the
transceiver manufacturers
with microphones. And no
wonder. CB spells “Micro-
phones by Turner.”

THE

MICROPHONE COMPANY

846 17th Street N.E.
Cedar Rapids, lowa

IN CANADA: Tri-Tel Associates, Ltd.

80 Sheppard Ave. West
Willowdale, Ontario

September, 1963
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later, “he must be heading for the dance
at Ideal Beach by way of the old river
road. Right now he's probably telling
her it will be cool and nice driving down
along the river.”

“T don’t know about you,” Carl mut-
tered. “For a non-wolf, you seem to
know a lot about the technique. Jerry,
the loneliest spot on the road is just
around that next bend. Do I push the
button ?”

“Go ahead. T'll stop here and let Butch
get back in the trunk. Hold that button
in so Cecil can’t start his car.”

As Jerry was closing the trunk lid,
two rough-looking youths came roaring
up from behind and flashed past in a car
with a sputtering, coughing motor.

“Holy cow!” Carl exclaimed, jumping
out as the other car went careening past.
“Those guys didn’t hit you, did they?”

“No, but we better get going. I'm sure
Cecil would pull over to the side of the
road when his motor quit, but—hey!
you took your finger off the button! Cecil
probably started his car and is a mile
away by now!”

The boys got into their car and quick-
ly drove around the bend in the road.
There, standing in the beam of the head-
lights, were Kathy and Cecil frantically
waving their arms. Behind them was the
car that had passed so recklessly. Cecil’s
convertible was not in sight.

“Keep right on going!” Cecil urged
Carl and Jerry as he helped Kathy into
the back seat and got in beside her.
“Some guys up ahead have my convert-
ible. It quit running, and before I could
find out what was wrong a couple of
hoods came up in a car that was just
about out of gas. They pulled out a cou-

ple of switch-blades and said to get out
because they were taking over. I told
them it wouldn’t run, but the funny
thing is, it started right off for them
when they tried it.”

“A very funny thing!”
marked acidly.

Jerry already had his car rolling at
nearly top speed, and they soon caught
sight of the convertible ahead. Carl
reached for the push button that would
stop the stolen car, but Jerry shook his
head. “Let’s see where they go,” he sug-
gested. “Even four—I mean three—of us
can’t go up against a couple of switch-
blade knives.”

Reaching the highway, the convertible
doubled back toward town with Jerry
doggedly following a quarter of a mile
behind. Cecil understood vaguely that
the boys hoped to corner the thieves
where more help was at hand, but nat-
urally he knew nothing of their ace-in-
the-hole.

At the edge of town, Jerry speeded
up until he was immediately behind the
convertible. He noticed with satisfac-
tion that the thieves were sticking to
the highway which ran right down Main
Street. They probably planned to be on
the opposite side of town when the car-
theft was reported.

“Now, listen, Cecil,” Jerry called over
his shoulder. “When your car is right
opposite the police station a block ahead,
it’'s going to develop engine trouble
and stall. Be ready to jump out and run
like a rabbit into the station and tell
the police those two stole your convert-
ible. You don’t need to worry about their
getting it started again, but they won’t
stick around long fooling with it.”

Kathy re-

ALL TAPE HEADS WEAR OUT!

HERE'S HOW AND WHY!

Magnetic tapeitselfis the real cause of head wear—its abrasive
action as it passes over the head face gradually wears away the
depth of metal (see atright). Wearis nearly always uneven with
craters or ripples forming on the face making it impossible to
achieve good contact between the head gap and signal recorded
on the tape! Severe high frequency losses and erratic output
result from such poor tape-to-gap contact—the outstanding
fidelity of tape reproduction is lost!

Head wear should not be permitted to reach this point—much
less go beyond it to the limit where the gap actually begins to
open up.

Examine your heads for wear or have your Hi Fi dealer,
Radio/TV serviceman or camera store check them. Insist on
Nortronics replacement heads and “‘Quik-Kit"” mounting hard-
ware; both correctly matched to your recorder.

Write for FREE NORTRONICS Tape Head Replacement Guide
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“Music sounds best on tape— ]
Tape sounds best with Nortronics heads”

“Nortrhonics. o
8135 10th Ave., N. « Minneapolis 27, Minn.
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“Okay, but I don't see how you
know—"

Before he could finish, they were op-
posite the police station. Carl pushed
the button under the dash, and the con-
vertible slowed down and stopped.

As soon as Jerry jammed on his
brakes, Cecil was out and running to-
ward a couple of policemen coming out
of the station. He shouted, and pointed
at the two youths in his car. The thieves
hopped out of the convertible and started
to run, but the drawn revolvers of the
two patrolmen quickly changed their
minds.

ee E’VE been wanting to catch these

two red-handed for a long time,”
one of the policemen said as the two
surly-looking young men were relieved
of their knives and handcuffed. ‘“How
did you persuade them to come right
to us?”

“Well,—" Jerry began, only to be in-
terrupted by a great kicking and shout-
ing from the trunk of his car. “Good
grief!” he exclaimed. “We forgot all
about Butch.”

The latter was released from the
trunk, and now there was nothing to do
but tell the whole story. Jerry told it
while Carl thoughtfully recovered the
transistorized receiver from Cecil’'s car
and restored the ignition wiring.

As the tale unfolded, Cecil’s face
looked more and more grim. Kathy
looked bewildered, then angry, and finally
kind of starry-eyed. Butch, sure he had
lost her for good, looked plain miserable.

“I'm not sure if I should thank you
guys for saving my car or bust you in
the snoot for what you were trying to do
to me,” Cecil said at the conclusion.

“They weren't trying to do anything
to you, they were trying to protect me,”
Kathy retorted. ‘“‘And when you try to
park with a girl on the first date, al-
most make her walk home, and get her
mixed up with car thieves and the police,
she needs protection. If I never see you
again it'll be too soon. Butch, will you
take me home?”

Cecil watched in bewilderment as the
couple walked away, holding hands. Then
he went over to his car and slumped
heavily down in the seat.

“Women!” he exclaimed in deep dis-
gust as he stepped on the starter. 30—

September, 1963
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NOW PERSONA[ TV LISTENING

You Can En/oy TV. .. Or Ignore It
With the

TELEX

TV LISTENER s

Enjoy television in private with-

out disturbing others. Full rich sound =

through a comfortable, lightweight

individual earphone. Others don't heara thing. Keens
house quiet and peaceful during noisy Westerns
and children’s programs. |deal for late night viewing
after family is asleep. Switch sound on or off, and
control volume remotely from your chair. 15 ft. lis-
tener cord and 5 ft. Earset® cord. Tune down com-
mercials. Perfect for the hard of hearing, motels,
institutions. With extra Earset® two can listen. See
your local dealer.

A Product of Sound Research
) TELEX/Acoustic Products

COMMUNICATIONS ACCESSORIES
3054 ExcelsiorBlvd.s Minnéapolis16, Minn.

{xecutnve e

NOLuMT nECLIVE  TRANSMIY

ARICROPHONE
SQUELCH

CMANNEL

FOR INTERNATIONAL MODEL 50 AND MODEL 100
CITIZENS BAND TRANSCEIVERS

Remote control unit that permits the installation

of transceiver in the automobile trunk or

other out-of-the way space. Unit mounts under auto
dashboard. Size: 2%2” H x 7" W x 5 D

Model RMO-3—nine trans-  Model RMO-1—single chan-
mit and nine receive  nel operation. Does not con-
channels. Complete, but  tain channel switch. Com-
less crystals............ $51.50  plete, less crystal $42.50

PRECISION MADE
CRYSTALS
AND EQUIPMENT

18 NORTH LFE. OKLA. CITY OKLA,
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DOUBLE

GIFT PAK Includes

® Transistor

On the Citizens Band
‘ (Continued from page 89)

‘ WORTH Transformers B o N U s
I ® Diodes P
® Rectifiers
©® Condensers L 51 FREE POLY PAK
® Coils U
Sehd 25 for handling | OF YOUR CHOICE
BOTH FREE WITH EVERY $10 ORDER
| WORLD FAMOUS POLY PAK KITS—BRAND NEw PARTS
0 100 PARTS SURPRISE. §7 |0 40 TINY' CONDENS- $1
worth 850 . - ERS .0002 to .O5mf. .. .
0 4 PHILCO 100me PNP $1|0 & GE 2n170 RF NEN g7
TRANSISTORS. _ SB-100 TRANSISTORS . . . v
O 100 CERAMIC TUBULAR $71|O 35 Two WATTERS. Al §1
CONDENSERS. 100 for len Bradley. 5% to
3 20-watt TRANSISTORS $7 | o 4 s 2ni07 PP TRAN - 5]
(n] ;313,:2 WATTERS, IRC L3 R o URRC O
O 60 TUBULAR CONDENS.
Allen UHradlev. 3% ! ERS. .000210.1mf to 1KV $1
0 INERARED CiTe DETEE $1| o s_2N1ss TyPe POwER g
OR. '~noonercsocgl}R°Ls TRANSISTORS. T03 case 'I
O Jo VoLYmeE $7 |0 60 sockevs. plugs re- §
o PARABOLIC(“R%FLE?:({'OR s ceptacles. power. audio 1
PR Gotenega wies ®1 [ o 25 amp TransisTor $1
1 60 CARBON RESISTORS L3 car ignition. switching .
ARt mer, 5% too * 1| 0 60 cEramic COND discs. 1
1 15 SILICON PO R -I tubulars to .OSmf. ... ..
RECTIFIERS. 2A stud. . u] WATT  TRANSIS: s-l
n RADIS:n-Tv * SUR- §1 Torsl D817 Eave stud
TSE transictors. ete. a N BATTERIES to $1
0 1s YRANSISYORS S 87 114", lite sensitive. ...
asstd, tine D 25 SILICON DIODES, $1
[ 50 MICA connsussns $ epoxy. untested . .....
asst. silvers 100. .. .. .. 0 10 TRANSISTOR ELEC- $7
0 15 NPN YRANSISYORS $7 | —rRoLYTics to 100m
asstd_type: 015 SWITCHES.  rotary.
oo, ERMIN{AL " STRIPS $ micro. toggle. Siide L3 |
....... TRA TOR TRA
O {iacERM'&Ns'UT DIODES §7 O RoRmERS. worth 323 . 1
r so cloru.gén;(i%uzonss 7§ O Y ATRER S ol on
ose akin: et
1 3520 wWATT rm\nsrns §q|0 20, orsc capaciTors gq
R . 1 27mmf to .0Smf. .. ...
00 10 RCA PLUG-n-JACK $'| Ds?groln‘% PRE°1'5'°N RE- $'|
sets for phomo, tuners
0 4 GE 2N43 TRANSTRS $7| 0 20 fower RESISTORS, $1
for p-p outputs pn to 50W, to 24K ohms. .
1 40 WORLD'S SMALLESY T $7(0 1 ELECYROLYYICS to §]
RESISTORS. 5% ) 500mf 50V. ... ..
NPN 2N35 TYPE 7|0 10 TRANSISTOR ' 50CTK: $1
TRANSISTORS 0. . 1 ETS for PNP and NPNs

INCLUDE POSTAGE. Aswz. Wt. per pak 1 Ib.—Rated. 30 davs
~—3» WANTED! CANADIAN-n-FOREIGN CUSTOMERS TOO! «—

P. 0. BOX 942E
So. Lynnfield, Mass.

POLY PAKS

ATTACH LABEL HERE

If you ve recently changed your address or

plan to in the near future, be sure to notify

us at once. Place magazine address label

here and print your new address below.

NEW ADDRESS:

Name
PLEASE PRINT
Address -
City _Zone State —

PLEASE FiLL IN MOVING DATE BELOW

If you have any other questions about your subscription be

sure to include your magazine address label when writing us.

Mail to: POPULAR ELECTRONICS,

434 So. Wabash Ave., Chicago 5, .

98

any more gear, we're quite certain that the
next thing Keith will be forced to purchase
is a gasoline generator to tag along behind
his “red bug”!

Stand and Be Recognized. There is a
definite upswing in CB jamborees this year

logically attributable to the rise in CB
licensing and the successful results of
“jams” gone-by. Having attended many of

these hooplas, several CB club members
| have since inquired as to where they might
| purchase the numerous means of identifica-
| tion they’ve seen sported by CB’ers from
| Roswell, New Mexico to Quebec, Canada.
| Specializing in almost 200 different items

covering everything from cast aluminum
' license plates to FCC warning decals is
‘ K9TVA Enterprises of Chicago. Chuck and

Dad, Mel, (18Q6133) Baer feature just

Lissajous Pattern Quiz Answers
(Quiz on page 72)

&Y

| |
V=.707E; H=E
V leads H by 45°

D
|
@

P~ | 3A |
< |
| 4-F
V=20 V=H=¢E/2
H|=|E V is 180° out- |
of-phase with H ‘
| > |
6-C |
| \ vV = .707E V=E
H = .707E H=E
| V leads H by 90°, V and H in phase

off 180° out-
of-phase; hence
V lags H by 90°

| but signals are taken ‘

Always say you saw it in—POPULAR ELECTRONICS
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MICRO TUBE FABULOUS LOW PRICES!

M ELECTRON TUBE CO.

about every conceivable means of CB and
ham identification in a line that has
continually grown with communications
through the years. Personalized items in-
clude laminated formica lapel badges so
familiar at jamborees and club gatherings,
custom club decals produced to individual
specifications with up to 6 colors, jewelry,
felt call letters, QSL cards, reflectorized call
letters, call letter plaques, and some very
interesting award presentation items. A de-
tailed, illustrated pamphlet covering the
entire line is available from K9TVA Enter-
prises. 6429 North Glenwood Ave., Chicago
26, 111

CB Jamborees. A Labor Day week-end
CB Jamboree is planned by the North
Georgia CB Club of Dalton, Ga.. for Au-
gust 31 and September 1. The group prom-
ises several acres of parking and camping
area, an orchestra for dancing, plus many
recreational events including skating. swim-
ming, and fishing, and prizes galore. Signs
will be posted and monitors will stand by
on channels 11 and 21 to direct traffic to
the site. The N.G.C.B.C. has also invited
Mr. A. T. Cline (engineer in charge of the
Atlanta FCC District) to be their guest
speaker. . And, the Maumee Valley CB
Radio Association will sponsor a CB-Fest

LARGE, SELECT STOCK!

® Every tube tested in our own laboratory for mutual conductance

and life test.

® We guarantee FREE replacement for one Year of any tube purchased
from us which fails to function etfiCiently under any or ail operating

conditlons. Prompt retunds on any detective merchandise.

® Advertised tubes not necessarily new, but may be clectrically per-

fect tactory seconds or used tubes—each clearly so marked.

[ 1.} AB4 6827 6K7 6W6EGT 7F8
0z4 ACT 6C4 6K8 6X4 7H7
1A7GT [6AF4 6C5 6L7 4X5 IN7
1B3GT |6AGS 6C6 6N7 6X 7Q7 12
HAG G7 5Y6G TX7/XXFM
4 7A4/XXL |7Y4 12

7Z4
12A8

(43 RE’
HUND
for ASSTD

ANY TUBE LISTED

X8 N6
5Y3GT BQEGT
5Y4G Q7
6A7 BYS5G
6A8

6BZ6

September, 1963

DEPENDA BLE, FAST SERVICE!

P.0. Box 55 Park Sta.

Paterson 3, N. J.

at Hessen Hall, Fort Wayne, Ind., on Sep-
tember 22.

Club News. Sally Marhofke, KHA0677,
secretary of the Waukesha County CB
Club, Inc., recently informed us that the
club, which is now three years old, will
soon begin its own news-monthly, having
just acquired a mimeograph machine. (We
look forward to receiving it, Sally—the
newspaper, not the mimeograph!) Mem-
bers of this group recently participated in
a fox hunt sponsored by the Hook 'n Shell
Club of Mapleton, Wis. They furnished
walkie-talkies and mobile units to estab-
lish close teamwork between the drivers
and the standers. They chalked up one fox
during the hunt. (Maybe the rest of the
foxes had walkie-talkies, too?) Additional
services of the W.C.C.B.C. include their
donation of CB gear to the Boy Scouts for
use during a Scout-O-Rama held at Green-
land School in Oconomowoc, Wis., and the
establishment of an emergency unit to aid
civil authorities at any time their services
may be needed. Wisconsinites interested in
joining this group should contact Sally
Marhofke at 463 W. Wisconsin Ave., Ocon-
omowoc, Wis.

The Kern County Citizens Radio Associa-
tion of Bakersfield, Calif., has just placed a

1
|
SPECIAL PURPOSE
and INDUSTRIAL
TUBES
AT SPECIAL SAVINGS!
Type Price | Type Price | SINCE 1957
0A2 $ .60 | 872A $6.95
0A3 .70 | 884 .80
0A4 .75 | 885 .75 |
0B2 45 | 954 .20
0B3 .65 | 955 .30
0c3 .50 | 957 .30
0D3 .40 | 2050 .90
2D21 .55 | 2051 .90
2E26 1.95 | 5643 .75
4X150A 5653 .75
et A FAI
-93 | 5687 .75
g:;w" ;-(‘)g 5703 1.50 [ g
304TL  35.00 :Zg :gg
4168 18.95
B "o | 5751 .90
750TL  3p.00 | 5763 .80
807 1.00 | 3814A B 5
811A New 3.05 | 5879 ETH Not Connected With Any
815 2.50 | 5881 | Other Mail Order Tube Co.
829B 7.00 | 6146 2.45
832 3.00 | 6159 2.78 A(L;k TUBES SENT POST-
8324 5.50 | 6201 1.00 laxs; hPAI(:)I._ PI%ase0 Zeend
¢ handlin or orders
866A 2.95 | 6900 1.95 i P gSend bigy
EXTRA SPECIALS: dep. on C.0.D. orders.
6/12 volt VIB 89¢ Sed approx. postage
6/12 volt New VIB $1.49 on| Canadian and for-
50 watt 25K Sprague Resistors 30¢ Ean orders.

wriTe DEPT. ZEI FOR OUR FREE
COMPLETE ansr OF TUBES &
SPECIAL PURPOSE TUBES
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For cars, boats, base stations . .

Fits most mikes. No holes to drill, nothing to mount
. all one piece, ready to go.

GC PART NO. 65-525 — Net 99c.

. puts the mike
where you want it . . . when you want it . ..onany
metal surface. Heavy duty magnet really holds. c
NET

MICROPHONE HOLDER

FOR CB and other MOBILE RADIOS

AVAILABLE FROM YOUR CB INSTALLER OR GC ELEC-

TRONIC PARTS DISTRIBUTOR. If you cannot secure locally, ‘

write to GC ELECTRONICS, Dept. R-2.

GC ELECTRONICS 400 S. WYMAN, ROCKFORD, ILL., USA

o —

CRR A 0 . ®

GENERAL MC-5
Commercial 11-Meter
2-Way Radiotelephone

$199.95

3.25 watts minimum output — High level
modulation transformer — Ultra low drift
oscillators — High fevel tone signal —
Illuminated ‘S’ meter — 6, 12, or 115 voit
power supplies—15 WATT CONSTRUCTION!*

Under present rules part 19.32 the FCC does
not provide for more than 5 (5) watt input in the
Citizens Radio Service (26.965-27.225 MC Band)

For free, complete technical information see
your General dealer or write: Dept. P9

GENERAL RADIOTELEPHONE COMPANY

3501 West Burbank Boulevard, Burbank, California
Telephone: 849-6891, Area Code: 213

100

CB monitor station within the Kern County
sheriff’s department. With permission from
county sheriff Leroy F. Galyen, specific
channels will be monitored 24 hours a day,
enabling association members, sheriff’s jeep
posse members and all CB’ers in Kern
County to aid the department by reporting
burglaries, robberies, stolen vehicle infor-
mation, traffic accidents, fires, traffic haz-
ards where immediate danger to life and/or
property are involved, etc.

Operating under a strict set of regulations,
the new association promises to be of great
value to the sheriff’'s department, the county
and of course the participating CB'ers.
Many cheers to another law enforcement
agency who has recognized the advantages
in enlisting an organized group of Citizens
Band operators!

A new name (but certainly not a new
club) has been added to the column this
month via information received from
Miriam Wade, secretary of the Sociable 5
Watts Club of Beaver Falls, Pa. While
Miriam didn’t give the date the club was
organized, she did inform us that member-
ship has approached the 100 mark. The club
publishes its own monthly newspaper with
much informative CB news, and is crammed
with paying advertisers. The group sponsors
year-round activities for its members, with
summer meetings held at Brady’s Run Park
so the youngsters can romp around while
the meetings are in session. Present officers
include: Roy Shetler, 20W7473, president;
Paul Hamilton, KIC5934, vice president;
Miriam Wade, KIC7874, secretary; Ruth
Vogler, KIC2808, assistant secretary; and
Robert Foster. K1C0214, treasurer.

Hope to see you at one of the CB jam-
borees! In the meantime, drop us a line, fill
us in on all the CB activities in your area.
And don’t forget the pictures!

—Matt, I8W4689

Calling All SWL DX'ers
(Continued from page 42)

news. Regularly—DX mailbag, acknowledg-
ment of listeners’ reports, DX contest call.
Editor—Ronald Green. Cooperating—Otto

Berner, HB9GI (broadcasting) and Bob
Thomonn, HBIGX (amateur).
Correspondence: DX Corner, Swiss Short-

wave Service, Giacomettistr. I (or Berne 16),
Berne, Switzerland. (This is a new address.)

Note: SBC has a fortnightly report on short-
wave station activity which is available for
a self-addressed envelope and one Interna-
tional Reply Coupon. If the demand for this
service is high enough, a subscription plan

Always say you saw it in—POPULAR ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

will be introduced whereby listeners can re-
ceive the bulletin regularly. When writing,
please put your name and address in capital
letters.

Information regarding the sunspot count is
given the first week of the month, five min-
utes before “DX Corner.”

United States
VOA—''Radio Amateur Program’’

Schedule: Since the Voice of America ama-
tcur schedule is very lengthy, space does not
permit its reproduction here. However, a
copy of the schedule can be obtained by writ-
ing to: Frequency Division IBS/EF, Office of
Engineering Manager, United States Infor-
mation Agency, Washington 25, D. C.

Program. Amateur radio news and propaga-
tion reports. Editor--Bill Leonard, W2SKE.
Correspondence: Bill Leonard, P.O. Box 29,

Geneva 12, Switzerland, or Amateur Radio,
Box 922, Washington 24, D. C.

WRUL—"'Calling Shortwave Listeners’

Schedule: Fridays at 1440 on 9.695 and 6.015
mec.; Saturdays at 1415 on 17.810, 17.760, 15.440,
and 15.385 mc.; Sundayvs at 0715 on 17.880,
17.810, 17.760, 15.440, and 15.385 mec.

Proyram. All types of information concern-
ing DX. Editor—James Lowry.

Correspondence: DX, Radio Station WRUL,
New York 19, N. Y.

1-Volume Job-Training Set '
| on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY . . .

Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS lnow-how at
your fingertips—examine Cosne’s all-new 7-Volume TV-RADIO-ELECTRON-
1CS Reference Set for 7 days at our expense! Shows you the way to easier
TV-Radio repair-—time saving, practical working knowledge that helps you
get the 131G money. How to install, service und align ALL radio and TV sets,
even color-TV, UHF, FM and lmnslstorlzed equipment. New photo-instruc-
tion shows you what makes equipment ‘‘tick.’”” No complicated math or theory
~just practical facts you camr put to use immediately right in the shoD or for
ready reference at home. Over 3000 pages: 1200 diagrams: 10.000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll include the FRREE BOOK below. If you keep the set.
pay only $3 in 7 days und #3 per month until $27.25 plus postage is paid. Cash
price only $24.95, Or return set at our expense in 7 days and owe nothing.
Either way, the FI{LL BOOK is sours to keep. Ofter limited, so act NOW!

“LEARNED MORE FROM THEM FREE DIAGRAM BOOK!

o We'll send you this blg bouk, 160 Radlo-
THAN FROM 5 YEARS WORKY Television Pleture Patlerns g Diagrams
*“Learned more from your first two aplained™” ABSO LUT \ H(

jum for
examinlng Coyne's 7-V Shop Library

-Day FREE TRIAL! " \hm\. how to
servicing time by reading piciure-patterns,
A ¢ pins schemutie diagrams for many TV and
man or the beginner. Every service radio_sets. Yours FREE whether you keep
bench should have one.’’—Melvin the 7-Volume Set or not! Mail ecoupon

Masbruch, lowa. B TODAY!

volumes than from 5 years work."”"
—Guy Bliss, New York
“*Swell set for either the service-

Educational Book Publishing Division

OGse ELECIRICAL SSHA04

Oep?. 93-PE €

September, 1963

Radio Moscow's DX editor, Anatole Keyzhanski,

discusses ham news and activities in Russia.

Note: WRUL would like to have tapes from
short-wave clubs for broadcast on program.

U.5.5.R.—Radio Moscow
Schedule: Sundays at 1830 on 9.730, 9.680,
9,650, 9.620, 9.570, 7.320, 7.200, and 7.150 mc.;
Saturdays at 2250 on 9.740, 9.730, 9.700, 9.680,
9.650, 9.620, 9.570, 7.320, 7.310, and 7.150 nic.
Program: Ham news, listeners’ letters, Soviet
ham activities. Editor-—Anatole Keyzhanski.
Correspondence; North American Service of
Radio Moscow, Moscow, U.5.8.R. ~J30—

The First
Practical
TV-RADIO-
ELECTRONICS
Shop

Library!

Like Having An Electronics Expert Right At Your Side!

icago 7, | lllmo.s

¥OL. I—EVERYTHING ON TV-
RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
drads of illustrations.

¥OlL. 2—EVERYTHING ON TV.
RADIO-fM RECEIVERS; 403
pages; fully illustrated,

YOL. 3—EVERYTHING ON TV.
RADIO CIRCUITS! 336 pages:
hundreds of illustrations, circuit
diagrams.

VOL. 4—EVERYTHING ON SERV.
ICING INSTRUMENTS! How they
woik, how to use them. 368
pages; illustrsted.

BOOKS HAVE BRIGHT, VINYL

VOL. S5—EVERYTHING ON TV
TROUBLESHOOTING! Covers all
types of sets. 437 pages; Hlus-
trations, diagrams.

¥OL. 6—TV CYCLOPEDIA! Quick
and concise answers to TV prob.
lems in aiphabetical order, in.
cluding UHF, €olor TV and
Transistors; B68 pages.

YOL. 7—TRANSISTOR CIRCUIT
HANDBGOX! Practical Reference
covering Transistor Applications;
over 200 Circuit Diagrams;

410 pages.

CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

Educational Book Publishing Dlvision

1455 W. Congress Parkway, Dept. 93-PE, Chicago 7, Itt.

Yes: Send

¥ Name ..o e gL

Address . ...
City

postage on
Guarantee.

(]
1
g COYNE ELECTRICAL SCHOOL
[ ]
1
)

me YNE'’S 7-Volume Applled Pmmlcnl
TV-RADIO- ELECTRO\ICS Set for 7-Days FREE TRI.
per offer. Include ‘‘Patterns & Diagrams’’ book FREEI

. State .

] Check here if you want Set sent C 0 D. Coyne pavs
C.0.D. and cash orders. 7-Day Money-Back

ML LI T L
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A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

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

The N.T.S. Master Course enables
you to do more, earn more in

ELECTRONICS « TELEVISION - RADIO

YET N.T.S. TRAINING COSTS NO MORE
THAN OTHER COURSES FAR LESS COMPLETE

THERE'S A GOOD REASON WHY N.T.S. Master-
Training opens a wide new world of opportunity
for you in Electronics, Television, Radio.

EVERYTHING YOU LEARN, from start to finish,
can be applied DIRECTLY to ALL PHASES of the
Electronics Industry.

AS A RESULT, the N.T.S.-Trained Technician can
move ahead faster, IN ANY DIRECTION —from
TV-Servicing to Radio Communications to Space:
Missile Electronics and Automation for industry
and defense. You can go wherever pay is highest
and opportunity unlimited.

ELECTRONIC CIRCUITRY, for example, is one of
science’s miracles that is BASIC to the entire
field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's
television sets and high fidelity equipment. N.T.S.
SHOWS YOU HOW to service and repair electronic
circuitry for ALL electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJ-
ECTS. You build a DUAL SPEAKER, standard

You can install and maintain
electronic circuitry in mis-
siles and rockets...special-
ize in micro-waves, radar
and sonar.

You can become a highly-
paid TV-Radio Technician, an
electronics field engineer, or
succeed in your own sales
and service business.

You can service and repair
the electronic “brains’ of
industry — computers, data
processing, and other auto-
mation equipment.

broadcast-short wave receiver (dual speakers for
better sound distribution), plus a large-screen tel-
evision set from the ground up. N.T.S. training
kits contain all the parts you need...at NO
EXTRA COST. (See box next page.) You also re-
ceive a PROFESSIONAL MULTITESTER to use
during training and on the job.

READ THESE TYPICAL “SUCCESS REPORTS’
FROM N.T.S. STUDENTS AND GRADUATES:

““Your home study course in Electronics has been
very beneficial to me...| earn top wages as Elec-
tronic Installer at Douglas Aircraft... my success
is due to National Technical Schools’ excellent
training . .."” Arnold Jones, Los Angeles, Calif.

“... My employers are expanding and plan to
open a new department within the next 2 years. ..
they have urged me to complete your course as
soon as possible ... my supervisor says that your
course is by far the finest one he has seen...”

E. P. Gardner, No. Battleford, Canada

“...lam now in charge of Instrumentation, a new
field for my company . .. my training has paid off
better than | had hoped for...”

W. F. Fitzpatrick, Waco, Texas

START NOW. A wide, new world of opportunity
awaits the man trained in Electronics by National
Technical Schools —a recognized leader in tech-
nical training for 58 years. See next page.

ACCREDITED MEMBER—NATIONAL HOME STUDY COUNCIL
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N.T.S. GIVES YOU EXTRA BENEFITS

—IN TRAINING, ON THE JOB, IN DAILY LIFE

© TRAINING BENEFITS

The N.T.S. Master Course embraces ALL
PHASES of Electronics—Industrial, TV-Radio
Communications, Servicing. You become that in-
dispensable man —the all around technician.

ONE MASTER COURSE COVERS THE FIELD.
ONE LOW TUITION INCLUDES EVERYTHING—
lessons, manuals, counselling, all equipment.
(We do not divide the field into separate courses
with separate tuitions.)

YOU GET 19 KITS OF LATEST, PROFES-
SIONAL EQUIPMENT; including a professional,
factory-made, precision Multitester and a new,
wide-screen TV picture tube. All yours to keep.

VITAL ASSET: N.T.S. HOME TRAINING IS
BASED ON METHODS USED IN SHOPS AND
CLASSROOMS OF THE N.T.S. RESIDENT
SCHOOL AT LOS ANGELES. No other method
of teaching has proved so successful for home
study.

- -—".152’

N.T.S. Home Training is Shop-Tested in the N.T.S. Resi-
dent School at Los Angeles.

T ——
ACTIRL.

(OVTED . o LRTBON
S ~, MAIL REPLY CARD &7 | |
3 NSO - ,-"'wé:.

El g

3 ol

o] orcoupoN FoR
1"0 o %
“" " FREE BOOK AND

LECTIOWCS

ACTUAL LESSON =

YOU ENROLL BY MAIL — AND SAVE MONEY.
Lower costs for us means lower tuition for you.

Accredited
Member
N.H.S.C.

RESIDENT TRAINING AT LOS ANGELES
i you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident Schoot catalog and tnformation. or check coupon.

, 1
NATIONAL Gne) SCHOOLS f

WORLD-WIDE TRAINING SINCE 1905

September, 1963

City
[JCheck if interested ONLY in Resident Training at L.A.

I
High school home study courses also offered. Check for free ca(a|og[_]@
\-____--—-—___-_

4000 So. Figueroa St., Los Angeles 37. Calif. |

The newest, professional equipment—19 kits in all.
Yours to keep.

© ON-THE-JOB BENEFITS

ALL-PHASE training puts you in an enviable
position. You can pick and choose your career.
Specialize or go into business for yourself. Your
services will always be in demand wherever you
go—and you can go anywhere. Electronics is a
vital part of almost every business today.

Earn while you learn. Many students start
earning extra money within a few weeks and help
pay for their tuition. You can, too.

© LIFETIME BENEFITS

Your success is ours. N.T.S. Graduate Advi-
sory Service stands ready to help in solving tech-
nical problems of your job, in securing an FCC
License, in establishing your own business, in
countless other ways. No charge for this lifetime
service.

Detach, fill in, and mail the postage-paid card
today. A complete, fully-illustrated ‘‘Opportunity”
Book and Actual Lesson will be mailed to you.
Go over them carefully. We believe you will make
the right decision .. .that ONE Master Course at
ONE low tuition is the best way to become the
““Man in Demand’ in Electronics, Television,

CHOOLS 4

1805

I National Technical Schools, Dept. R2G-93 I
4000 S. Figueroa St, Los Angeles 37, Calif. ’

, Please Rush FREE Electronics-TV-Radio “Oppértunity"
J Book and Actual Lesson. No Salesman Will Call.

l Name = -

Age
Address.

_Zone. _State
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FROM SCOTT
FRE]('I‘ STEREQ KIT

Have fun . . . save money . . . build the best!
Now world-famous Scott stereo components come
in easy-to-build kit form. You can build a multiplex
tuner and a powerful stereo amplifier that perform
like factory-built units. Prices start as low as
$99.95 for the superb LK-30 30-watt stereo ampli-
fier kit shown here! Send this coupon now!

H. H. Scott, Inc.

111 Powdermill Road
Maynard, Mass. Dept. 520-9

Rush me complete information on Scottkits and
factory wired components.

Name.
Address.

City. Zone___State.

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

i scorT B

NEW - - by KUHN

AM/FM VHF RECEIVER

Covers 26-54 and 108-174 MC in six calibrated bands
with excellent sensi-
tivity. Ideal for rapid
scanning for CB, Ama-

: 353-A
teur, Aircraft, or FM
Police, Fire, etc. sig- $48.70
nals with controllable
selectivity.
AIRCRAFT ¢ POLICE ¢ FIRE
315-B "
348A 5-54 MC
Complete $17.95
$34.95 115-160 MC
$18.95

Converts home or car radios
to receive Fire, Police, Air-
craft, CB, SW, etc. Excep-
tional sensitivity on High
and Low Bands. High Band
type adjusts to bracket 115-
160 MC. Low Band type
should be ordered for 33-47
MC,. 40-52 MC, 26-30 MC, 9-
12 MC, etc. May be adapted
for transistorized car radios.

Transistorized, direct-
ly tuneable converter.
Powered with self-con-
tained mercury cell.
Excellent sensitivity
and stability. Designed
for car, home or porta-
ble receivers.

Order today or send for free catalog on full line
of converters and receivers for every application.

20 GLENWOOD

CINCINNATE 17,
OHIO
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Experimental Radio Station

(Continued from page 70)

operation on frequencies and at power
levels unlikely to trouble other radio
services. They do not ask you to make
perfect proposals, but they do want you
to have some understanding of radio
transmission and frequency assignments
so that you can plan intelligently and
avoid causing interference if you are
licensed.

What Can You Ask For? In a sense, this
is a trick question—you can ask the FCC
for anything. Of course, it will probably
not be granted if it falls outside the
bounds of what the FCC feels is neces-
sary for the orderly use of the radio
spectrum. Guidelines are as follows.

You must propose a time, frequency
(ies), power, and specify the type of
equipment you want to use. The time
does not have to be exact in your pro-
posal—just the days of possible opera-
tion and the number of minutes or hours
a day is sufficient. The frequencies gen-
erally available are 27.23-27.28 mc., 460-
461 mc., 462.525-467.475 mec., and 2450-
2500 me.

The power limitation is often (but not
always) a maximum of 5 watts. A major
reason for limiting power is the reduc-
tion of possible interference. The 5-watt
level is also one reasonable for the
pocketbooks of students—it can be
achieved with receiving-type parts. If
the power is unknown, a good descrip-
tion of the make and model of the equip-
ment (if commercial) may be sufficient.

Your Responsibilities. A grant of a
Student Authorization carries with it a

e 559
¢ e3 G <
°CA>°) L)

ﬂ
l e

“And now, ladies and gentlemen, I'd like to intro-
duce you to the main speaker of the evening.”

Always say you saw it in—POPULAR ELECTRONICS
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few obligations which you should ob-
serve. You must make certain that the
station operates only on the assigned
frequency (ies), that you use the station
only in the way proposed, and that you
keep records of station operation. Op-
eration must be stopped if interference
occurs.

Other procedures are to notify the
Engineer in Charge of your FCC district
in advance as to where and when you
will operate, on what frequency, and
with what call. “In advance” in the legal
sense means that you do your best to
have the letter mailed and post-marked
before actual operation.

This, then, is the whole story. If
your science fair or other project de-
pends on your being able to operate a
radio station, there's a way you can do
it: a legal way that requires little ex-
cept good sense and a respect for the
rights of other licensees. —{30-

Stereo Indicator
(Continued from page 65)

ture is connected to the frame, and in
the case of the stereo indicator, it's
necessary to keep it off ground.

Connect a multimeter or VITVM across
diode DI, and tune in a stereo signal.
A negative potential of about 0.5 volt
d.c. will appear across the diode with
respect to ground. If no stereo signal
is available at the time, a 19-kec. sig-
nal from the audio oscillator can serve
as the input. Set the audio oscillator to
provide a signal of 0.5 to 1.0 volt or so,
and tune coil L1 for maximum voltage
across D1. The input sensitivity of the
stereo indicator is about 0.03 volt r.m.s.
at 19 ke.

Potentiometer R7 is a level or thres-
hold control. Adjust it to set the thres-
hold high enough to light the lamp when
a moderate level FM stereo signal is
being received, but not so high that the
unit trips on inter-station noise. Strong-
er bursts of noise between stations will
trip the relay. However, careful adjust-
ment of the threshold level control will
eliminate most of the trouble from this

source. 30—

September, 1963

- B
: 5.

NEW SONY CITIZENS BAND
TRANSCEIVER WITH SEPARATE
HEADSET AND MICROPHONE

The new SONY CB-106 transceiver is unique in the
Citizens Band fietd. With 10 transistors for extreme
reliability and sensitivity, it includes a transceiver
chassis and separate foam cushioned headset with
adjustable microphone. Your hands are always
= completely free, since the set is
keyed with a fingertip cable re-
lease. The chassis is out of the
way, too, suspended in a shoulder
case and belted around the waist.
Battery operated and with a range
of up to 6 miles, the CB-106 in-
cludes chassis, headset-micro-
phone, microphone cable release,
shoulder case, batteries.
$199.95 per pair. $99.95 each.

ONY:

RESEARCH MAKES THE DIFFERENCE

v

Gentlemen: PE-S I
Please rush me full details on the new SONY
CB-106 Citizens Band transceiver.

Name l
Address |
City Zone____ State
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l
[ 2-Meter Simple Superhet
, (Continued from page 46)

GIANT NEW CATALOG

| cemented to the back of the outer tuning
knob can be made of stiff cardboard or
white plastic. The dial calibration is
inked on heavy bond paper and taped to
the panel.

The connection from LI to €1 is made
by means of a piece of #16 bus wire,
which passes through a grommeted hole
in the chassis. The “gimmick” capacitor
is formed by soldering two short pieces
of insulated hookup wire to pins 2 and 7
of V1I’s socket, and twisting them to-
gether. Trim the pair with your diagonal
cutters to leave about two complete

100’s

| twists.
CRAMMEDEWITHESAVINGS Several 3" holes drilled in the back of
[BURSTE'N-APPLEBEE co.l the cabinet cover will provide ventila-

| O Rush me FREE 1964 B-A Catalog.. holes in the bottom are required to per-
mit adjustment of trimmers C3 and C7
with the cover on.

As with any other construction job, it
is important to do all cutting, drilling,
— —————— | and deburring before beginning assem-
bly. You’ll probably find it easier to wire
the tuned circuits connecting to V1 be-
fore wiring the other stages.

Testing and Calibration. When assembly
and wiring is completed, carefully check
all connections against Figs. 3 and 5
before firing up. That done, plug into
the a.c. line, turn on the set, and allow
a 10-minute warm-up. Set the GAIN
control to maximum and increase the
cities into postal delivery zones | REGEN control setting until you hear
’ the typical superregenerative detector

[Dept. 14, 1012 McGee St., Kansas City 6, Mo. oo tion. In addition, two accurately placed
FOR IV
TODAY

| Name

|
| Address . E'REE

| City State
I

NEVER FAIL—
ZONE YOUR MAIL

The Post Office has divided 106

hiss from the speaker.
Before aligning the front end to cover
the 2-meter amateur band, it’s necessary

to speed mail delivery. Be sure

to include zone number when to align the second detector to the 6-mec.
i.f. channel. First, make an approximate
writing to these cities; be sure adjustment of L3 by turning the slug

screw until about %” is exposed above
the lock nut on the can. If you have a
generator that will provide a 6-me. sig-
nal, apply it to the coax antenna input,
your return address—after the back off the REGEN control until the
hiss just disappears, and adjust the slug
in L8 for maximum output from the
speaker. This puts the detector circuit
on 6 mc.

To align the front end when no gener-

to include your zone number in

city, before the state.

108 Always say you saw it in—POPULAR ELECTROMNICS
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ator covering the 2-meter band is avail-
able, set trimmers C3 and C7 to about
half capacity, and main tuning capacitor
02 at a little more than half capacity.
Connect a good 2-meter antenna to J1,
and adjust oscillator trimmer C3 until
2-meter amateur signals are heard. On
a medium strength ham signal, adjust
C7 for maximum gain.

If you have a generator covering 2
meters, connect it to JI and set it to give
a modulated signal at 145 mc. Turn up
the REGEN control until you hear the
hiss, and adjust C3 with a nonmetallic
screwdriver until you hear the generator
signal.

Finally, adjust C7 for maximum signal
output while rocking the main tuning
capacitor slightly. This adjustment is
necessary because changing C3 affects
the oscillator frequency. 30

Across the Ham Bands
(Continued from page 75)

tors) in the pair of guy wires where
they are fastened to the mast. Then
determine the exact length of each half
of the antenna (LI and L2 in the dia-
gram) for the desired frequency with
the formula: Length,, — 234/Freq.,.,
which works out to 32”7 77 for 7.175

c., the center of the 40-meter Novice
band. Both LI and L2 should be cut to
this exact size if you want to operate
around this frequency.

Now measure off the desired lengths
from the center insulators and insert

excites
a Hy-Gain vertical with a home-brew 40-watter
sporting an 807. His receiver is a National NC-60.

Michael Teders, KN3VPY, Pittsburgh, Pa.,

September, 1963

Write for Brochure, Name of Neavest Deoler

STEREO 20

WILLIAMSON
TYPE
20-20,000 cps
MAGNETIC
INPUTS o

Complete

tine of Merrell Kits Simple
from $19.95 FULL 90 DAY Sf.ep-by step
covers additional WARRANTY instructions
Available Wired ON PARTS farge diagrams

5% higher
W. of Rockies

MERRELL KlTS, 519.p Hendrix St., Brooklyn 7, N. Y.

Export — ROCKE, IfJTl, N. Y,
Canada - Goldstein Agencies, 6511 Lowrence Blvd., Monireal

?EE@’IZQHMIEE

Train in the new shop-labs of the world famous

OYNE ELECTRICAL SCHOOl on a

quarter of a million dollars

worth of equipment. Est. 899 —Non-Profit Institute.
Courses: Electronics ® Electricity © TV-Radio.

Use this coupon to get our free book {
*'YOUR OPPORTUNITIES IN ELECTRONICS™
COYNE ELECTRICAL SCHOOL Educ. Serv. Dept. 63-M ]
1501 W. Congress Parkway, Chicago 7, Il I

]
!
|

NAME _PHONE __
ADDRESS._

CITY. STATE_
Unlike most other schools, we do not employ solesmen.

__AGE

MULTICORE SALES CORP. ® PORT WASHINGTON, N. Y.

SOLDERS BETTER !
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another strain insulator at each measured
point. If your transmitter power is
much over 100 watts, it might be wise
to use two strain insulators in series
at these points for increased insulation.

Finally, solder the inner conductor of
your coaxial feedline to one side of the
antenna at the apex and the outer shield
to the other side. Tightly tape the end
of the cable to keep moisture out of it,
and drop the cable down the pole, along
the roof, and into the radio room.

Don’t worry about the guy wires not
being copper; they will radiate okay.
But you might insert strain insulators
in the unused guy wires at 10’ intervals
for slightly improved results.

News and Views

Walter A. Peter, WN2DFY, Box 253, Hobart,
N. Y., gets excellent results with the “High-
Performance” 6L6 transmitter described in
our January, 1962, column. Walt operates
on 80 meters, usually on Saturday after-
noons, and has nine states worked. He re-
ceives on a Hallicrafters S-120, and his
antenna is an end-fed long wire. . . . Greg
Markowski, WNOCWU, 220 E. Van Norman
Ave., Milwaukee 7, Wis., really operates his
Knight-Kit T-60 transmitter, Knight-Kit R-
100 receiver, plus 80- and 40-meter dipole
antennas, like a “pro.” Forty-seven states
worked — including Hawaii — and 46 con-
firmed show that. Greg usually works both
80 and 40 meters, but recently has been burn-
ing the midnight oil on 40. . . . Thomas A.
Watson, WN5FAA, 223 College St., Pittsburg,
Texas, uses his Novice license on all four
Novice bands with an EICO 720 transmitter,
Lafayette HE-30 receiver, and a Heathkit
“Two-er.” His antenna farm sprouts a di-
pole antenna, a Gotham V-80 vertical, and a
home-brew, 2-meter beam. Put them all to-
gether and you have 35 states, Canada, and
Mexico worked, and a Rag Chewers’ Club
certificate on the shack wall. A General
Class license is on the way.

If you are one of those who wrote to the

Continental QSL Club after we mentioned it
in our May (1963) column only to have your
unopened letter returned stamped “Out of
Business” or something similar, here is the
reason: the club was found to be in violation
of U.S. postal laws, and it was forced to
close up shop.

Is Yuri Gagarin, the Russian cosmonaut, a
radio amateur? Some say ves; some say no.
If he is, Alan Day, K8ITH, P.O. Box 303, Can-
ton, Ohio, believes his call letters may be
UA1LO. Alan has worked UA1LO, and has
his QSL card, which consists of a picture of
the cosmonaut and is signed “Yuri.” On the
other hand. Yuri is a rather common Rus-
sian name; so the matter is still open to
speculation. . . . Danny King, WNA4LZQ, 801
Westchester Drive, Madison, Tenn., uses a
Globe Chief De luxe transmitter and a
Heathkit GR-91 receiver, helped by a Heath-
kit HD-11 Q-multiplier (all assembled from
kits) in conjunction with 80- and 40-meter
dipole antennas. Thirty-nine states and Can-
ada in nine weeks indicates that Danny is
both a good kit builder and a good operator.
A Rag Chewers’ Club certificate proves, too,
that his radio contacts are not just ‘“hello-
and-goodby” affairs. . .. Clint Krislov, WN8FXT,
3694 Strandhill Rd., Shaker Heights 22, Ohio,
runs a “conservative’” 74.925 watts input to his
EICO 720 transmitter, which ionizes the elec-
trons in space via a Hy-Gain 40-through-10
meter trap dipole. Taking to heart someone’s
advice to get the best ham receiver he could
afford, Clint is struggling along with a Col-
lins 758-1. He divides his time between 15
and 40 meters, and has 34 states, Brazil, Can-
ada, Mexico, and Puerto Rico worked.

Frank N. Meacher, WN4GZV, 5 Clarkin Ave,,
Charleston Hgts., S.C,, is apparently the man
to contact if you need a South Carolina QSL;
he QSL’s 199-9/10%. He uses either a Heath-
kit DX-60 or a Knight-Kit T-60 transmitter
on 15, 40, and 80 meters, receives on a Na-
tional NC-105, and radiates on a home-brew,
3-band doublet antenna. Forty states and
Canada worked are the results. . . . From
Hawaii, Richard Klinger, KH6EZO, or his dad,
Ken, KH6FBX, (3803 Kidd Drive, Honolulu 18,
Hawalii), keep the bands hot with a Heathkit
DX-40 transmitter. A war-surplus Hammar-
lund “Super Pro” and a Hallicrafters $-120
do the inhaling. Their DX record includes

IF YOU SELL, SERVICE OR GIVE ORDERS, YOU NEED

SONAR BUSINESS 2 WAY RADIO

A complete power-packed dependable performer!

Designed and engineered for years of service @ Compact and
lightweight e Greater range because .of Voice-Power designed
circuitry ® Noise-free squelch @ Heavy-gauge aluminum con-
struction @ Wired for instant use of the ‘“Sonar-Call” selective
calling system @ Wired for Sonar High Power Linear Amplifier
operation @ 1 year warranty @ 12 VDC or 117 VAC and 6 VDC
or 117 VAC operation @ Size: 11%"Lx9Y2"Wx432”"H @ Wt.: 10 Ibs.

SONAR RADIO CORPORATION, 73 Wortman Ave., Bklyn. 7, N.Y.
Please send complete information on Model BR-20 2-way Radio.

M

A Dept. 261
BR-20 Business 2 Way Radio '
complete with mike, 2 $22950 Address
crystals and.2 power cables. City State
1o Always say you saw it in—POPULAR ELECTRONICS
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Russia, Alaska, Australia, Midway, Japan, |

and South America. In the states, they have
worked as far east as Wisconsin and Missis-
sippi—so far. . . . Going in the other direc-
tion, Don Simonsen, DJ@IR, Park Str. 47-be:
Bressler 35 Kassel, West Germany, started
working Novices on 15 meters immediately
after his letter appeared in “News and
Views” in May of this year. He still looks
for Novices on 15 and 40 meters when the
bands are open to the U.S.A. Don now has
his antennas on the roof, instead of hanging
from the window of his shack; he gets out
much better as a result. . . . Jack Taylor,
WASEIN, 1£56 Champlin Circle, Handsboro,
Miss., recer.tly obtained his General ticket but

still likes to rag-chew in the 80-meter Novice |

band. The cld Novice transmitter—a Heathkit
DX-40 running 75 watts—is now driven by a
Heathkit VFO. His antenna is an “inverted

V,” 50’ high in the center, and the receiver |

is a National NC-173—which gets a real work-
out since John, WNS5DMU, his next-door
neighbor, got on the air.

That’s all until next month, when we hope
to see your news, pictures, and suggestions
in this eolumn. Send them to: Herb S. Brier,
WIEGQ, Amateurr Radio Editor, PorPULAR
EL:cTrONICS, P.O. Box 678, Gary, Indiana. 73,

Herb, WIEGQ

Transistor Topics
(Continued from page T8)

and arranging a group of various output
loads for test purposes. Low-cost experi-
menter’s transistors can be employed for
test purposes. Battery voltages are not crit-
ical, as long as RI is readjusted for best
performance.
can be operated on from 1.5 to 12 volts
(or more), depending on the output load
and power output needed.

Product News. Fairchild Semiconductor
(545 Whisman Rd., Mountain View, Calif.)
has introduced a high-efficiency power tran-
sistor capable of delivering 0.75 watt at
500 mc. Type 2N2884 utilizes a special mul-
tiple area geometry. Currently rather ex-
pensive, it is indicative of what hams and
other experimenters can expect for their
high-frequency applications in the future.

Another new high-frequency transistor has
been announced by the Amperex Electronic
Corporation (230 Duffy Ave., Hicksville,
L. I, N. Y.). Manufactured using a refine-
ment in their PADT technique, Type
2N2495 is a germanium pnp unit which
delivers a power gain of 15.5 db at 200 mc.
It is specifically suited for all stages of
receivers, from the r.f. front-end through

September, 1963

The complementary circuit |

To guide you to a

successiul future in

ELECTRONICS

COMPUTERS

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES - AVIONICS » AUTOMATION
SALES - DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

Get all the facts about job opportunities,
Iength of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities, No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY'!

Milwaukee School of Engineering
Dept. PE-963, 1025 N. Milwaukee St., Milwaukee, Wis.

O I'm eligible for veterans ed.ucation benefits.

Discharge date ms-117

I Please send FREE **Your Career’’ booklet

I I'm interested in

¥ [ Electronics =~ [J Radio-TV 3 Computers
: 1 Electrical Engineering [] Mechanical Engineering
I Name Age

L) PLEASE PRINT

: Address

: City Zcne. State.

|

|

-
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POPULAR Send

ELECTRONICS
N POPULAR
SO & # ELECTRONICS

VS E
s N very
W
Month
YTy o2 L YR e B oo e
ADDRESS.....cvovoees oo et e
CITY oo ZONE...... STATE.......

[J 3 years for $10
Check one: [J 2 years for $7
[ 1 year for $4

In the U. S., and possessions.

O Payment Enclosed [J Bill Me

Foreign rates: Canada and Pan American Union
countries, add .50 per year; all other foreign coun-
tries, add $1 per year.

[] New [J Renewal
Mail to: POPULAR ELECTRONICS

Dept. 1-8886, 434 S. Wabash Ave., Chicago 5, IlI.

B. S. DEGREE IN 36 MONTHS

INDUSTRY AND GOVERNMENT NEED 50,000 NEW ENGINEERS EACH YEAR!
Aceclerated yrar-rownd program puts you in the job.market a whole vear
carly! Acrredited. Nerospace, emical. Civil. Elcetrical. Mechanical, Flee-
tronles: Math. Chemietry. P fes.

Also diploma In Engineering in 27
dely recoxnized. Graduates employed from
1. Maoderate rate. Start Sept.. « Marrh.

SW INDEX

At Last! A Complete Card Index of English Language
Short Wave Broadcasts:
——By Hour —By Country
LISTS FREQUENCIES, NEWSCASTS, PROGRAMS
The Expert Way to Really Enjoy Short Wave
$1 FosTealn
{15¢c extra in Canada)

SW INDEX Dept. P Box 30 New York 34, N.Y.

wo ELECTRONICS

V.T.I. training leads to success as technicians, field enkineers.
specialists in communlcations, guided missiles, computers, ra-
dar. automation. Basic & advanced courses. Electronic Engi-
ncering Technology. an ECPD accredited Technical Institute A L

curriculum. Assoctate degree In 29 months. B.S. obtainable.
.I. approved. Start September. February. Dorms, campus.
High school graduate or equivalent. Cataleg.

VALPARAISO TECHNICAL INSTITUTE

DEPARTMENT PE, VALPARAISO, INDIANA

112

Microphotograph of the geometry of Fairchild's new
multiple-area 2N2884 transistor. The metalized
contact zone (light area) provides for connecting
an emitter (center) and two parallel base leads.
The collector is bonded to the transistor case.

if., at frequencies up to 470 megacycles.

The Bendix Corporation (Holmdel, N. J.)
has announced a series of six new 3-ampere
DAP transistors, Types 2N2282-2N2284 and
2N2467-2N2469. All six are germanium pnp
units designed for power switching applica-
tions and capable of switching up to 300
watts in microseconds.

The Semiconductor Division of Sylvania
Electric Products, Inc. (Woburn, Mass.)
is producing two new series of microwave
germanium tunnel diodes for such high-
frequency applications as oscillators, am-
plifiers, frequency converters, and high-
speed switches. Designated as Types D4961
and D4971, the units have cutoff frequen-
cies from 3 kmc. to 32 kmc. and peak cur-
rents from 2.0 to 100 ma.

Motorola Semiconductor Products, Inc.
(5005 E. McDowell Rd., Phoenix 8, Ariz.)

| 18 now producing a series of silicon gate

controlled switches. Designated as Types
MGCS 821-1 through MGCS 821-6, these
units combine the high-current, high-volt-
age and latching control properties of a SCR
with the turn-on, turn-off control character-
istics of a power transistor in a single semi-
conductor device. In contrast to the SCR,
which, when fired, cannot be turned off by
means of a gate signal, the new Motorola
units can be turned either “on” or ‘“off”
by gate current pulses of opposite polarities.
They are suitable for automotive ignition
systems, bistable latching switches, power
inverters, power switches, amplifiers, and
pulse generators.

That ends our story for this month . . .
and the lazy, hazy, crazy days of summer
have just about run their course. Have you
planned your fall projects yet?

—Lou

Always say you saw it in—POPULAR ELECTRONICS
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Short-Wave Report
(Continued from page 81)

Current Station Reports

The following is a resume of current re-
ports. At time of comipilation all yeports are
as accurate as possible, but stations may
change {requency and/or schedule with little
or no advance notice. All times shown are
Eastern Standard and the 24-hour system is
used. Reports should be sent to P.O. Box 254.
Haddonfield, N.J,, in time to reach your Short-
Wave Editor by the eighth of each month; be
sure to include your WPE Monitor Registra-
tion and the make and model number of vour
receiver. We regret that we are unable to use
all of the reports received each month, due
to space limitations. but we are grateful to
evervone who contributes to this column.

Albania—Tirana, new on 9395 ke., has Eng.
at 1500-1530 and 1630-1700. This is probably a
change from 9677 kc.

Angola—CR6RZ, Emissora Oficial, Luanda,
has opened on 17,705 kc. where it is noted in
Portuguese at 1616-1758 and 2100-2300. A
newscast is given at 2243.

Australia—Melbourne is noted on 17.870 kec.
at 1935-2130 to S. & S.E. Asia and at 0015-0045
on 17.870 ke. (S.E. Asia), 17,820 ke. (Africa)
and 21.450 and 15,240 ke. (Mid-Pacific). Other
xmsns noted: at 0000-0230 (Eng. from 0100)
to United Kingdom and Europe on 11 710 and
9570 ke., and at 2000-2300 in General Service
on 9580 kc., with newscasts at 2030, 2130, and
2230. The N.A. xmsn continues to be heard
well at 2000-2300 on 17,840 and 15.220 ke.

Bolivia—Station CP9, EB. Amauta, La Paz.
has drifted up from 6270 kc. to 6380 kc.. where
it is noted around 2345 in Spanish. Station
CP41, R. Loyola, 5994 ke., is back on the air
with a 1-kw. xmitr; religious programming is
heard around 1900, a lengthy news bulletin is
given at 2100, and s/off time is 2130, all
Spanish. R. Nacional, Huanuni, 5862 kc.. ver-
ified ‘promptly’ (after four vears of trying on
the part of our reporter); they are now using

There's a wealth of equipment in the listening post
of Lance Mastrov, WPE2EMU, Brooklyn, N. Y. Shown
in the photo are a Knight R-55 receiver, a Knight
signal generator, homemade oscillator-amplifier, 3-
tube superregenerative receiver, power supply, and
a speaker system and antenna selector. To date
Lance has over 50 verifications from 23 countries.

. AMERICAN BASIC SCIENCE CLUB’S
-

~ ELECTRONICS LAB
L>' and RADIO COURSE

Al the Equipment for 65 Exciting Projects:
Pl fegss  [ncluding @ 3 Tube Short Wave Radio

NS E @ DC Power Supply ® Microphone
& Audio Amplifier ® Signal Tracer.

$ 80
only P

COURSE
pl

Trouble Shooting with
the SIGNAL TRACER

Get it All in One Com
-—or Divided into these
Ist KIT— DC AND AC CIRCUITS

ete Shipment
Monthly Kits

ment ; : Subleets Covered :
Equipment for 26 Projects Inciuding © Efectron Theory
e Electroscope e Elsctromagnetic Relay » Galvanometer e DC and AC

e AC Buzzer e Magnetizer and Demagnetizer » Solenord : IT'::":::;M:I_
Coin Tusser o Safety AC Power Supbly with fsolation Princinice
Transtarmer.

Electre-Chemistry

FREE with 1st Kit — ""Mystery Shock Box
2nd Kit — RESISTANCE, CAPACITANCE AND RECTIFICATION

Equinmenl for 18 Projects Ineluding: Subjeels Covered:

® Strobe Light - variable pulse Neon Lamp ‘freezes’ the e Ohm's Law
motion of vibrating or rotating objects and checks RPM ® Rectification

@ Thermocouple o Wheatstone Bridge (measures resistance) ® Resistance

® Extinetion Voltmeter o DC Power Supply (Transformer, e Neon Glow Tubes
Vacuum Tube Rectifier and 20-20 mid. Capacitor Filter e Capacitance
Circuit.} Provides safe power for electronics. ® Filter Circuits

FREE with 2nd Kit — Electric Soldering Iron
3rd KIT-— AMPLIFIERS AND OSCILLATORS

Equinment for 14 Projects Including: Subjects Covered:
e Two Stage Amplifier o Capacitante Burglar Alarm ® Vacuum Tube
o Proximity Detector o Variable Freguency Ripule Tank g Amolitieis
" equency and

Wave Generator (Produces standing waves, nodal Iines, Wave Length
etc. {nvaluable in understanding wave theory) o Code Prac- « Wave Thear:
tice Oscillator. o Osciblator Cireuits

FREE with 3rd Kit — "'Steps to a Ham License' Manual
4th KIT — AUDIO AMPLIFICATION AND RADIO
Eguipment for 7 Projects Including: Subjeets Covered:
e Short Wave and Broadeast Radios (3-tube regenerative. o Audio Amplifiers
Uses 115V AC house current. Complete with Headset) o Car- o Radio Theary
bor Microphone and Two Stage Audio Amplifier o Radio @ Regen. Circuits
Transmitter o Signal Tracer and Cantinuity Tester (valuable ® Tuning Circuits

trouble-shooting tools). ® Signal Tracing

FREE with 4th Kit — Radio-TV Service Manual

ALL FOUR KITS IN ONE SHIPMENT ONLY AN
OR — YOU CAN GET THE FOUR KITS, ONE A MONTH

Send szoo With r-y's ’5 Plus Postage on

Only Coupon Only Receipt of Each Kit
YOU GET A VALUABLE ELECTRONICS LAB
Containing parts by RCA, MALLORY, PYRAMID, GE, CENTRALAB,

STACKPOLE, TRIM, CINCH and other reliable manufacturers. Refail
value of parts alone is MORE THAN TWENTY FIVE DOLLARS.

H/ees A COMPLETE ELECTRONICS COURSE |

You REALLY LEARN ELECTRONICS. The progressive 'learn by
doing™" Americon Baosic Science Club system is the EASIEST,
MOST THOROUGH and MOST EXCITING way to a solid background
in electranics.

NO EXPERIENCE NECESSARY Basic enough for
beginners. Rewarding enough for experts. NOWHERE ELSE is a
course of this scope available ot this LOW PRICE!
ALL SHIPMENTS ON 10 DAY APPROVAL.
YOUR SATISFACTION OR YOUR MONEY BACK.
WE KNOW YOU WILL BE AMAZED AND DELIGHTED.
Use this “'No Risk’’ Coupon far Either Paid in Full or Monthly Plan

= AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockett - ‘
San Antonio, Texas 78202
l Send me ABSClub's Electronics Lab in four kits — one a mnnthAI
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=
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Back Issues
Avaitlable

Use this coupon to order back
issues of POPULAR ELECTRONICS

We have a limited supply of back issues that can be
ordered on a first-come, first-served basis. Just fill in
the coupon below, enclose your remittance in the
amount of 50¢ and mail.

ZIFF DAVIS SERVICE DIVISION
Dept. BC, 589 Broadway
New York 12, New York

|

|

|

Please send the following back issues of |
POPULAR ELECTRONICS. |
|

I

|

| am enclosing ... . to cover cost of

the magazine, shipping and handling.

Month ... Year ... I
Month . .. ... ... Year ol
Month Year . . ......... JI
INEXTIIE oo enen o ceed it oo, 1L o b pomaeasa e i
Address ... . l
City. . ... Zone.. ... State.... - }

No charge or C.0.D. orders please.

engineering degree in 27 months

Enjoy better income . . .
us_regularly to interview and employ seniors. BACHE

advancement. Major corporations visit
LOR OF

SCIENCE IN 27 MONTHS in Electrical. Mechanical. Aeronau-
tical, Chemical. Civil Engineering. IN 36 MONTHS in Business

Administration. Small classes.
Weil-equipped labs.
Moderate costs. Founded 1834. Enter Jan.,

More professional class hours:
Modern dorms. New library.
Mar., June, Sept.

Campus.

Write J. D. McCarthy for Catalog and ‘Your Career’ book.

TRI-STATE COLLEGE **aaiindiana°

$130 PROFIT

A RACE DAY

With 850 Capital. 25 years actual results given in detail.

7 in 10 plays won.

1 of 10 world’s greatest race-plans in

remarkable copyright book supplied only by publishers in a

strictly lumted edition. All tracks
Dept. PE. 1

. Information: Hitchings,

, Box 5713, Carmel, Calif.

EARN . DEGREE
Engineering

You can earn an A.S.E.E. degres at home. College level HOME
STUDY courses taught so you can understand them. Continue your
education. earn more in the highly paid electronics industry. Mis-
siles. computers, transistors, automation, complete electronics. Over
97,000 graduates now employed. Resident school available at our
Chicago campus—Founded 1934. Send for free catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
1137 West Fullerton Parkway, Chicago 14, 11,
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a French TRT xmtr, rated at 2000 watts, and
the schedule is 0500-1300 and 1630-0000; re-
ports go to Mr. Alfonso Rojas Moncayo.

Brazil—Reported as being inactive, R.
Amazonas, Manaus, is very much alive on
17,796 ke.; it was heard at 1145-1230 but after
1230 was buried under QRM. R. Cultura,
17,815 ke., Sao Paulo, is another rough one to
log; try for it around 1200-1300 broadcasting
in Portuguese; there is considerable QRM
from R. Nederland, 17,810 kc. Station ZYU60,
R. Guiaba, Porto Alegre, was noted on 5965 kc.
at 0455 with ads and music, at 0515 with news.
R. Clube de Teresina, Piaui, has moved to
4885 kc. from the 3-mc. band and was tuned
from 0330 s/on. R. Rio Sao Francisco, Ala-
goas, 4915 ke, is heard as early as 0240 with
religious talks and music, in Portuguese.

Cameroon—R. Yaounde has made some
changes in the schedule. It now broadcasts
Mondays through Fridays at 0000-0200, 0630-
0830, and 1130-1600, Saturdays at 0000-0200 and
0500-1600, Sundays at 0000-1600, on 4972.5 or
6050 kc.

Ceylon—Colombo's schedule to S. E. Asia in
Eng. is 2030-2230 on 15,270 and 9670 kc., and
0730-1145 on 9670 kc. Reports should be sent
to: Commercial Service of R. Ceylon, Tor-
rington Square, Colombo, Ceylon.

Congo (East)—Leopoldville operates Sun-
days, Mondays, and Tuesdays at 2000-2300,
Wednesdays and Thursdays at 1500-1545 and
2000-2015, Fridays at 1600-1645, Saturdays at
1600-1645 and 2000-2300, according to their
QSL card. Special newscasts are given at
1630, 2100, and 2230; all broadcasts are on 11,-
755 ke.

Ecuador—Station HCIEM, Ondas Car-
chenses, Tulcan, 6062 kc., was heard at 0155-
0206 with local music and dedications. Sta-
tion HCIW5, R. Mercurio, Cuenca, 5836 kc.
(down from 6350 ke.), is tuned at 1930-2100;
do not confuse this one with another Spanish
station on 5830 kc.

England—London’s schedule to the Ameri-
cas at deadline time read: 1500-1715 on 21,550

c.; 1500-1845 on 17,870, 17,790, and 17,740 kc.;
1500-1930 on 15,300, 15,260, 15,140, and 15,070
kc.; and 1715-2200 on 12,040, 11,780, and 11,750
kc. Xmsns in Portuguese have been resumed
to Europe and N. Africa at 1615-1630 and
1715-1730 on 7325 and 9625 kc.

In accordance with a long-term expansion
policy, new relay stations are being con-
structed on Ascension Island and on Fiji
Island; the former is nearly completed.

Germany (East)—R. Berlin International is
scheduled: to W. Africa at 0130 and 1330 on
11,795 kc., at 0730 on 15,255 kc., and at 1630 on
15,395 ke.; to Central Africa at 0000 and 1430
on 11,795 kc., at 0830 on 17,825 kc., and at 1100
on 15,255 kc. Other xmsns noted: Eng. to
Europe at 1230-1300 and 1445-1515 on 6060,
6080, 6115, and 7300 kc., at 1430 on 9730 kc., and
at 1700-1730 on 6080, 7300, and 9730 kc.; broad-
casts to N.A. at 2000-2200 (Eng. at 2000-2030
and 2100-2130) on 6080 kc. English is also
noted at 2000 and 2130 on 9560 kc., according
to late reports.

Guinea—Conakry has been found on 6160
ke. at 0130-0200 in French, with Eng. lessons.

India—All India Radio broadcasts in Eng.
at 1930-1940 on 9765, 11,785, and 15,125 kc.; at

Always say you saw it in—POPULAR ELECTRONICS
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2330-2340 on 15,130 and 17,855 kc.; at 0500-0600
on 11,710, 11,730, 15,105, 15,290, and 17,855 kc.;
at 0830-1000 on 11,810 and 15,255 kc.; at 1445-
1545 on 7235, 9520, 9690, 9870, and 11,835 kc.;
and at 1045-1130 (Eng. and Swahili) on 11,715
and 15,105 kc. Other xmsns noted: Eng. news
at 0300-0310 on 17,705 or 17,740 kc., and at 2145
on 15,310 kec.

Japan—The latest schedule from Tokyo
reads: to N.A. at 1830-1930 on 15,135, 15,285,
and 17,875 kc. (replacing 11,780 kc.); to N.A.
and L.A. at 2100-2300 on 11,705, 15,135, 15,235,
and 17,875 kc.; to Europe at 0145-0345 on 15,-
135, 15,425, and 17,875 kc. (replacing 11,705
kc.); to L.A. at 0400-0530 on 9530, 9580, and
11,705 kc.; and to S. Asia at 1000-1100 on 11,780
and 15,135 ke. (replacing 9525 kc.). Changes
in the General Service: broadcasts at 0600,
0700, 0800, and 0900 are now on 9505, 15,195,
and 15,323 kec. (veplacing 11,815 & 15,310 kc.).
The balance of the schedule remains un-
changed.

Kuwait—R. Kuwait is scheduled at 2130-0200
and 0400-1630 daily (Fridays at 2130-1630) on
4967.5 kc. (10 kw.) and 15,150 ke. (50 kw.).
Tests will begin “shortly” on 6055 and 9520 ke.

Lebanon—Beirut carries Eng. at 1630-1645
on 11,770 kc. (replacing 11.890 kc.).

Liberia—Station ELWA, Monrovia, is oper-
ating on this schedule: on 3225 kec. at 0115-
0430 and 0745-1745 (Sundayvs on 3335 ke. at
0115-1815); on 4770 ke. at 0115-0430 and 1400-
1730 (Sundays at 1445-1815); on 11,975 kc. at
0000-0300 and 0600-1330 (Sundays at 0000-
1430); and on 15,155 and 21,535 kc. at 1015-1630

and 1700-1745 (Sundays at 0930-1645 and 1700~
1745).

Malaya—The BBC Far Eastern Station is
now using these new channels: 6110 kec. at
1100-1150; 7120 kc. at 0945-1150; and 9580 kc.
at 0915-1150.

Mexico—A new station is XEUDS, R. Uni-
versitad Sonora, Hermosillo, 6140 kc. It is
noted from 2146 to 0000 s/off with consider-
able Eng. and many requests for reports.

A medium-wave station, XELO, Ciudad
Juarez, 800 kc., is anxious to receive reports
and will verify by QSL card. Broadcasting
mostly in Eng., they can be widely heard at
2200-0000.

Nepal—A new station, The Voice of the
Himalayas, will begin tests during the com-
ing monsoon season, and regular broadcasts
are expected to begin in March or April, 1964.
Two new 100-kw. Xmtrs are now en route to
Nepal.

Netherlands—The “Happy Station Pro-
gram” on Sundays to New Zealand, Australia,
and Pacific areas at 0100-0225 in Eng. is now
aired on 9630 and 11,730 ke. (replacing 15,445
ke.).

Peru—R. Loreto, Iquitos, is noted often on
9465 ke., up from 9375 kc., around 2330. Sta-
tion OAZ4R, R. San Juan, Tarma, 4890 kc.,
was noted with Peruvian music and a greet-
ings program in Spanish at 0012; frequent
ID's and time checks were recorded; s/off
time is irregular, from 0015 to 0100 or later.

Philippines—Here is the complete Eng.
schedule for the Far East B/C Co.: on 17,810

September,
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ke, to Australia, N.Z, and New Guinea at
1655-2000, to Malaya and Indonesia at 2100-
0330 and 0400-0730, and to Malaya, Indonesia,
Laos, Cambodia, Thailand, and Vietnam at
0330-0400; on 15,380 kc¢. to Thailand, Laos,
Cambodia, Vietnam, and General Service at
1830-2100; on 15,300 kec. to Australia, N.Z., and
New Guinea at 1655-1800, to Malaya and In-
donesia at 1800-1830, 2100-0330, and 0730-0830,
to Malaya, Indonesia, Thailand, Laos, Cam-
bodia, and Vietnam at 0330-0400; on 11,920 kc.
to Thailand, Laos, Cambodia, and Vietnam at

i

SHORT-WAVE CONTRIBUTORS

Andrew Kasparson (IWPEI1DFIV), Auburn, Mass.

Thomas Walsh ([#"PEIEGZ), Quincy, Mass.

Paul Brenner (WPE1EMD), Chestnut Hill, Mass.

Ldward Tepper (WPE2APZ), Bronx, N. Y.

Irwin Belofsky (WPE2BYZ), Brooklyn, N. Y.

Gerry Klinck (WPE2FAH ), Buffalo, N. Y.

Dave Listort (WPE2FGX ), Elmont, N. Y.

Dave Bock (WPE2GXYV ), Newfield, N. Y.

Frank Striegl (WPE2JKX), Port Ewen, N. Y.

Larry Levine (WPE2KPP), Colonia. N. J.

William Dickerman (WPE3BEB), Williamsport, Pa.

Walter Armstrong (WPEICWR), Fairless Hills. Pa.

Milt Coleman (WPEIEAE), Levittown. Pa.

George Oppegard (WPE3L/), New Castle, Del.

Peter Risse (WPE4AA). Doraville, Ga.

Grady Ferguson (WPE4BC), Charlotte, N. C.

Chuck Edwards (WPE4BNK), Fort Lauderdale, Fla.

John Brunst (WPE4BQ), Neptune Beach, Fla.

Jerry Haley (WPE4FN/[), McMinnville, Tenn.

Kenneth Alvta, Jr. (WPE4FXB), Charlotte, N. C.

Jack Keene (WPE5BMP), Houston, Texas

Marvin Easley (WPE5SCHG). Jackson. Miss.

Stewart Mac Kenzie, Jr. (WPEG6AA), Huntington
Beach, Calif.

Rill Lund (WPE6C/), Manhattan Beach, Calif.

Tom Storh (WPE6DHQ), Granada Hills, Calif.

Rulon Guymon (WPE7BKP), Orem, Utah

Tim Shaw (WPESBUV ). Bay Village, Ohio

Bob Zulinski (IWPESFAV ), Berkley. Mich.

Robert French (WPESFGH), Bellaire. Ohio

Ken Riley (WPESFKR). Berkley, Mlich.

John Pirnat (WPESFWQ). Euclid. Ohio

Ray Fronczak (WPE9CMG), St. Louis, Mo.

James Evans, Jr. (WPE9DJM), Highland. Ind.

Bob Horrell (WPE9FFX ). Mt. Prospect, Tl

Arthur Backstrom (W PE9GAK). Chicago, 111

John Beaver, St. (WPEPAE), Pueble, Colo.

Cecil Waugh, Jr. (WPEQCKU ), St. Joseph. Mo.

Scott Keeny (WPEQCNA), Lawrence, Kansas

Jim Martin (WPE@DJQ), Minneapolis, Minn.

Ulirich Noack (DJIPEIAF), Frankfurt-Main. West
Germany A

Jack Perolo (PY2PEIC), Sac Paulo. Brazil

John Turgoose (VE2PEIFT), St. Hilaire Station,
Quebec

F. R. Cook (VE3PEIWX), Toronto, Ontario

Ashok Shanku, Bombay, India

James Wedewer, Dyersville, lowa

Radio Sweden, Stockholm. Sweden )

Sweden Calling DX’ers Bulletin, Stockholm, Sweden

International §I/ortwave League, London. England

R

2100-0330, and to Australia, N.Z., and New
Guinea at 0400-0500; on 11,850 ke. to Australia,
N.Z., and New Guinea at 0330-0400, to Thai-
land, Laos, Cambodia, Vietnam, and General
Service at 0400-0500 (heard also from 0030,
Sundays only), at 0730-0900 and 1030-1130; on
9730 ke. to Japan at 2100-0400; on 7230 ke. to
Hong Kong and Formosa at 1830-2000 and
0545-0830. There is a mailbag program on
Wednesdays at 0830-0845 on 11,850 kc.
Reunion— Radiodiffusion de la Reunion, St.
Denis, 3385 kc., opens at 2129 with “La Mar-
seillaise,”” then has news in French to 2145.
This is followed by modern pop tunes to 2215.
Senegal—Dakar has replaced 9720 ke. with
5960 kc. and apparently a 100-kw. xmtr; s/on
at 0100 with news in French at 0200-0210. The

116

Domestic Service is heard on 4890 kc. from
0100 s/on.

South Africa—Paradys is fair on 6095 kc:
with Eng. news at 0000.

Sweden—Stockholm’s updated schedule to
N.A. now reads: to Eastern N.A. on 17,840
ke. at 0900-0930 and on 11,805 kc. at 2045-2115;
to Western N.A. on 11,805 kc. at 2215-2245.

Switzerland—The latest schedule from
Berne reads: to United Kingdom and Ireland
at 1345-1530 on 9665 and 6055 kc.; to N.A. at
2030-2215 and 2330-0015 on 11,865, 9535, and
6165 ke.; to Australia, N.Z., and the Far East
at 0400-0545 on 17,795, 15,315, and 11,775 kc.;
to South Asia and Japan at 0745-0930 on 17.-
795, 15,315, and 11,865 kec.; to India, Pakistan,
and Africa at 0945-1130 on 17,795, 15,305, and
11,865 ke.; to the Middle East at 1145-1330 on

|

SHORT-WAVE ABBREVIATIONS

N.A.—North America BBC—British Broadcasting
N.Z—New Zealand Corporation
QRM—Station interference B/C—Broadcasting
R.—Radio Eng.—English

s/off —Sign-off ID—Identification
s/on—Sign-on IS-—Interval signal
kc.—Kilocycles
kw.—Kilowatts

xmsn—Transmission
xmtr—Transmitter

AR

11,865 and 9665 ke.; and to Africa at 0200-0345
on 17,795, 15,305, and 11,715 ke. There is a DX
program on Saturdays at 2100 during the N.A.
xmsn.

Thailand—Station HS10S, Bangkok, is a
new one; owned by the King of Thailand, it
reportedly operates on Saturdays only from
2345 on 9900 kc. Further details are requested.

Turkey—Ankara has opened on 15,160 Kkc.
(replacing 7285 kec.) and is noted at 1220-1303
in native language; at 1600-1700 in Eng. to
Western Europe; and at 2000-2200 to Europe
and N.A. with Eng. during the latter portion.

U.S.5.R.—Kiev, new on 11,790 kc., is noted
at 2030-2130 in Ukrainian, dual to 11,960, 9710,
and 9650 kc.

Windward Islands—St. Georges can be tuned
at 2100-2115 with Eng. news on 9730 and 3280
ke, Medium-wave DX'’ers might try for the
dual channels of 540 ke. (St. Georges), 1530
ke, (Roseau, Dominica Island), 1570 kc.
(Kingstown. St. Vincent Island), or 1580 kc.
(Castries, St. Lucia Island).

Yemen—A letter to Sweden Calling DX’ers
from Abdullah Humran, Director General,
Radio Sanaa, reveals that there are three
xmtrs operating with a combined power of 70
kw. at 2200-0100, 0600-1000, and 1100-1700 on
5950 and 15,170 ke. However, reports still in-
dicate activity on 15,785 kc., as listed in this
column last month.

Clandestine— Radio Portugal Libre is heard
nightly on 8300 kec. (approx.) with political
talks dealing largely with Africa. The IS,
given just prior to s/on, is a few chords on an
organ, then an anthem. Time of s/off varies
from 1845 to 1850.

Bizam Radio has been reported at 0530-0545
in Turkish on 9730 kc. Just after the end of
the Turkish program, a few words of German
were spoken, but it could not be determined
whether the German had any connection with
the Turkish broadcast.
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ELECTRONICS MARKET PLACE

RATE 60¢ per word. Minimum 10 words prepaid.
POPULAR ELECTRONICS. | Park Ave.. New York (6, N. Y.

FOR SALE

g
TV Tuners—Rebuilt or Exchanged $9.95 complete—all
types—fast, guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Bivd., Los
Angeles 16, California. o o )
GOVERNMENT Surplus Receivers, Transmitters, SnooFer-
scopes, Parabolic Reflectors, Picture Catalog O¢
Meshna, Malden 48, Mass. S
WPE-CB-QSL cards—Brownie-W3CJI—3110A Lehigh, Al-
lentown, Pa. Catalogu2 with samples 25¢. - .
CB WPE QSL Cards, Samples Free. Radio Press, Box 24,
Pittstown, New Jersey. =~

“SPECIAL! WPE-SWL-CB-QSL cards, 3 colors, $2.50 per
100—Free Samples, Garth, Jutland, New Jersey.”

SAVE dollars on radio, TV-tubes, parts at less than manu-
facturer’'s cost. 100% guaranteed! No rebrands, pulls.
ﬁe(}uest Bargain Bulletin. United Radio, 1000-E, Newark,

TRANSISTORIZED Products Importers catalog, $1.00,
intercontinental, CPQ, 1717, Tokyo, :lapan.

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500-L
NW 7th Ave., Miami 50, Fla.
CANADIANS —GIANT Surplus Bargain Packed Catalogs.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens Radio.
Rush $1.00 (Refunded). ETCO, Dept. Z., Box 741, Mont-
real, CANADA.

TELEPHONE Voice Switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post Paid US.
WJS Electronics, 1525 No. Hudson, Hollywood 28, Calif.
GOVERNMENT Sells Surplus: Electronics; Oscilloscopes;
Transceivers; Test Equipment; Radar; Sonar; Walkie-
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “U.S.
Depot Directory & Procedures”—$1.00—Brody, Box
425(PE), Nanuet, New York.

INVESTIGATORS! Do your own sound work. Send $1.00
for brochure of latest electronic equipment. WJS
Electronics, 1525 No. Hudson, Hollywood 28, Calif.

TRANS-NITION electronic ignition parts kit. Negative
ground $25.00. Coi!, Manual special $8.50. Manual $2.00.
Anderson Engineering, Wrentham, Massachusetts:

TRANSISTORIZED treasure finder kits, assembled mod-
els from $19.95. Free catalog. Rellco, Box 10563, Hous-
ton 18, Texas. )

14 Weather instrument Plans $1.00. Saco, Box 2513B,
South Bend, Indiana. -

CONVERT any television to sensitive, big-screen oscillo-
scope. Only minor changes required. No electronic ex-
perience necessary. lllustrated plans, $2.00. Relco indus-
tries, Box 10563, Houston 18, Texas.

MILITARY Discount—Name Brands Free Recording Tape
and Stereo Handbook. Inciude Rank and Serial Number.
Electronics International inc. Box 3066, Charlottesville,
Virginia.

FREE literature keeping you informed on the latest
work-saving, money-making test equipment. Learn how
Easy Budget Payment Plan lets you pay out of increased
earnings. Top engineered test instruments are priced
for tremendous value. Write today. Century Electronics,
352 Maple Ave., Westbury, N.Y.
SUPERSENSITIVE directional microphone picks up faint
sounds at 300 feet. Detects sound through ordinary
walls. Easily built for $7.00. No electronic Experience
necessary. Plans, $2.006. Dee Company, Box 7263-F,
Houston 8, Texas.

JAPAN & Hong Kong Electronics Directory. Products,
components, supplies. 50 firms—just $1.00 foday. Ippan
Kaisha Ltd. Box 3066, Seattle 4, Washington.
CB-WPE-OSL’s. New Designs. Free catalogue. Longbrook,
Box 393-C. Quakertown, New Jersey.

September, 1963

Novembher issue closcs September 5th. Send order and remittance to Martin Lincoln,

“LISTEN-in-coil” picks up any telephone conversation in
vicinity. No connection to telephone necessary. Easily
concealed. $2.98 complete. United Acoustics, 1302-P
Washington St., Hoboken, N. J.

PARTS and accessories for transistor ignition systems.
Build your own for peak performance. Catalogue avail-
able, Write: Al-Mar Associates, 73 Constant St., Man-
chester, N. H.

QSL’s CB or Ham. Glossy, two colors. $2.00 per 100 post-
paid. Free sample. Hobby Print Shop, Umatilla, Fla.

BATTERY Eliminator for transistor radio. Battery charger
for 9 volt battery. Complete kit $3.25. Lieman Distributors
Inc., Box 147, Brooklyn 18, N. Y.

FREE electronics parts catalog. Lowest prices anywhere.
Knapp, 3174E 8th Ave. S.W., Largo, Flonda.

10 Distance Crystal set plans—25¢; 20 different—50¢.
Includes Transistor experiments, catalog. Laboratories,
1131-L Valota, Redwood City, California.

FREE! Bargain catalog: transistors, diodes, rectifiers,
components. Poly Pak, Box 942EC, Lynnfield, Mass.
SPEAKERS—4, 5, 6 & 8 inch, 50¢ per inch—5 X 7, $4.00
—6 X 9, $4.50. Tube Sockets—15 nine pin plus 15 seven
pin sockets, $3.75. Braden, Box 72, Woodland, Illinois.
CB QSL Cards, New, kute, klever, komical designs.
Reasonable prices. Samples free. R. Hellwig, Box 425,
Lake Wales, Florida.

QSL Cards. Lowest Prices—Largest Selection. Samples
& catalog 25¢. Refund or 25 extra cards with your first
order. Debbeler Printing, 1309-P North 38th St., Milwau-
kee, Wis. 53208.

DIAGRAMS for repairing Radios $1.25, Television $2.50.
Diagram Service, Box 1151PE, Manchester, Conn.

TELEPHONE Extension in your car. Answer your home
telephone by radio from your car. Complete diagrams
and instruction $2.75. C. Carrier Co., 6311 Yucca St.,
Hollywood 28, Calif.

EAVESDROP with a pack of cigarettes. Miniature tran-
sistorized FM Radio Transmitter Complete diagrams and
instructions $2.75. C. Carrier Co., 6311 Yucca St.,
Hollywood 28, Calif.

POLICE Radar Detector plus legal Jammer. Stop before
Radar Speed Traps. Build for less than $10.; used with
Car Radio. Complete construction details, $3.75. C.
Carrier Co., 6311 Yucca St., Hollywood 28, Calif.

BE A Spy. Correspondence course on Wire Tapping,
Bugging, Telescopic sound pickup, recording techniques,
microphotography, and invisible photography. Lessons
in Surveillance, tailing, and use of equipment. Complete
course $22.50. C. Carrier Co., 6311 Yucca St., Hollywood
28, Calif.

RECORD TV Programs at home. Easy to construct. Watch
your favorite TV Shows whenever you wish. Complete
construction details $4.75. DB  Enterprises, 8959
Wonderland Ave., Hollywood 46, Calif.

COLOR TV. Convert your black and white TV to color.
Completely Electronic. No mechanical gadgets. Costs
about $35. Complete construction details $4.75. DB
Enterprises, 8953 Wonderland Ave., Hollywood 46, Calif.

ANSAPHONE. Automatic Telephone Answering Machine
delivers and takes messages. Build under $40. Plans
$4.75. Seaway Electronics, 6311 Yucca St., Hollywood
28, Calif. -
TV Camera. Build for less than $50. Construction de-
tails $4.75. DB Enterprises, 8353 Wonderland Ave.,
Hollywood 46, Calif.

TAIL Transmitter., Tiny Transistorized Transmitter for
the Private Eye. Signals its location for miles. Con-
struction Details $4.75. DB Enterprises, 8959 Wonderland
Ave., Hollywood 46, Calif.

MORSE Code Copier. Automatic like Teletype. Costs
less than $45 to build. Complete Construction details.
$g.75. DB Enterprises, 8359 Wonderland Ave., Hollywood
46, Calif.
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TRANSFIRE Transistor electronic ignition. Saves gas,
tune-ups. Points, plugs. Last to 100,000 miles. Top
performance, improved starting. Parts, complete sys-
tems, kits, from $34.95. Literature. Palmer Electronics,
40E, Carlisle, Massachusetts.

TRANSISTOR lgnition described Uune Popular Elec-
tronics, ''Operation Pickup”. Complete kit quality
components quickly assembled. No Drilling. Complete
Instructions. Guaranteed. $14.95 Postpaid. Electromart,
1616 S. 81st St., Milwaukee, Wis.

“MANY transistor radios, better distance reception, de-
tails 50¢ coin. Lindle. Box 1093. Abilene, Texas.”

CB transmitters $6.00. Other bargains, send 10¢ for list.
Vanguard, 190-48 99th Ave.. Hollis 23, N. Y.

HAM EQUIPMENT

i

CBER'S, Hams: Compact AAA-1 Clipper-Fiiter kit triples
talk-power, fits any CB transceiver, improves selectivity;
$10.99. Double reception with SK-3 Preselector for
GW-10, GW-11, SK-4 Preselector fits GW-12 internally!
Kit, $8.99; wired, $11.99. SK-20 Preselector, tunable
3.5-30 megacycles, kit $18.98. Noisejector, NJ-7, $4.49.
Prices Postpaid! (Free kit, antenna list) Holstrom As-
sociates, P.0O. Box 8640-E, Sacramento 22, California.

TAPE AND RECORDERS

TAPE Recorders, Hi-Fi, components, Sleep Learning
Equipment. tapes. #¥nusual Values Free Catalog. Dress-
ner, 1523PE, Jericho Turnpike, New Hyde Park 11, N. Y.
SELF-Hypnosis may help you many ways. New Tape or
LP-record teaches you quickly, easily! Free literature.
McKinley Company, Box 3038, San Bernardino, Cali-
fornia. - - -

SAVE 309 Stereo music on tape. Free bargain catalog/
blank tape/recorders/Noreico speakers. Saxitone, 1776
Columbia Road, Washington, D. G

RENT Stereo Tapes—over 2,500 different—all major la-
bels—free catalog. Stereo—Parti, 811-G Centinela Ave,,
Inglewood 3, California. ——=— e
RECORDING tape, top quality by major U. S. manufac-
turer. 1800 feet, 1 mil, 7 inch reel, $1.95 each, 10 for
$17.70 ostgaid. Moneyback guarantee. Western Mag-
netics, gox 722, Portland 8, Oregon.

RECORDING Tapes. Free sample. Mail 25¢ (handling).
_Towgs, Lz;fayetlg Hill, Penn. B

4-Track Stereo Tapes; Records; All labels at Cost! Fac-
tory-sealed. Box 1601-M, Des Moines 6, lowa.
TAPE Recorders, New, latest models, $10.00 above cost.
Arkay Sales, 22-31 Riverside Ave., Medford 55, Mass.

HIGH-FIDELITY

DISGUSTED with *“Hi” Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements. Write Key Elec-
tronics, 120 Liberty St., New York 6, N. Y. DI 6-4191.
HI-FI Components, Tape Recorders at guaranteed “We
Will Not Be Undersold” prices. All brands in stock.
15-day money back guarantee. 2 year warranty. Write
your requirements for quotation. No Catalog. Hi-Fidelity
Center, 1797-P 1st Ave., Newﬁrk 28, N.Y.

“LOW, Low quotes: all components and recorders. HiFi,
Roslyn 9, Penna.’”

RECORDERS, Components. Free wholesale catalogue.
Carston, 125-P East 88, N. Y. C. 28.

WRITE for lowest quotations, components, recorders. No
Catalogs. Hi-Fidelity Supply, 2817-QC Third, New York
City 55.

“FM/Q"” Metropolitan Broadbank Antenna, the finest
compact yagi made, completely rustproof, only $14.95
prepaid. FM Book with station directory 30¢. FM/Q,
Wethersfield, Connecticut.

:
P WANTED

CASH Paid! Unused tubes, electronic equipment. Barry,
512 Broadway, N.Y.C. 12.

118

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circutar. Mercury Terminal, Norwood, Mass.

Q TUBES

“FREE Catalog—name brand tubes 65% discount, phono
needles 80% or more discount, phono cartridges, pic-
ture tubes 75¢ inch parts, parts kits, silicon and sele-
nium rectifiers, transmitting tubes, 7”7 T.V. test tube
$6.99, improved batteries, tube testers, etc. Want to
swap or sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z.D., 502—22nd St.,
Union City, N. J.

BEFORE You Buy Receiving Tubes, Test Equipment, Hifi
Components, Kits, Parts, etc. . . . send for your Giant
Free Zalytron Current Catalog, featuring Standard Brand
Tubes: RCA, GE, etc.—all Brand new Premium Quality
Individually Boxed, One Year Guarantee—all at Biggest
Discounts in America! We serve professional servicemen,
hobbyists, experimenters, engineers, technicians. Why
Pay More? Zalytron Tube Corp., 461 Jericho Turnpike,
Mineola, N. Y. -
TUBE Headquarters of The World! Free Catalog (tubes,
electronic equipment) write! Barry, 512 Broadway,
N.Y.C. 12. =
TV-Radio Tubes—Lowest prices—100% guaranteed. Send
for free listing. Tube Mart, 840 Main St., Paterson 3, N. J.
TV and Radio Tubes 709% Discount on first line. Name
brands individually boxed. Send for free price list.
Starlit Electronic Center, 7124 Fenkell, Detroit 38,
Michigan.

REPAIRS AND SERVICING

TV Tuners rebuilt and aligned per manufacturers speci-
fication. Only $9.50. Any make UHF or VHF. We ship
COD. Ninety day written guarantee. Ship complete with
tubes or write for free mailing kit and dealer brochure.
JW Electronics, Box 51C, Bloomington, Indiana. -
METERS—Multimeters Repaired and calibrated. Free es-
timates—catalog. Bigelow Electronics, Box 71-E, Bluff-
ton, Ohio.
DIAGRAMS: Radio. Television, HiFi Stereo; $1.00. State
make, model. Schematic Collector, 618 4th St., Newark 7,
New Jersey. - .
KITS professionally assembled, calibrated. Inquiries.
Bill Clough, R.R. 4, Mexico, Mo. .
TV Tuners rebuilt and aligned to Specifications.
Guaranteed all makes, One Price. $9.50 Complete.
Plus Shipping. Valley Tuners, 5641-D Cahuenga, North
Hollywood, Calif.

i _ TOOLS

é:t
CUT Holes Fast With Greenlee Chassis Punches—Make
accurate, finished holes in one and one-half minutes or
less in metal, hard rubber, and plastics. No tedious saw-
ing or filing—a few turns of a wrench does the job. All
standard sizes . . . round, square, key, or “D" shapes for
sockets, switches, meters, etc. Available at your elec-
tronic parts dealer. Write for free literature. Greenlee
Tool Co., 2028C Cotumbia Avenue, Rockford, illinois.
TEST EQUIPMENT

SIGNAL Tracer-Injector. New easy, safe method for
using your radio (2 connections) to pinpoint trouble
in radios and amplifiers. Terrific educational and service
tool. Comprehensive instructions, Tested Isoiprobe, All
parts. Satisfaction guaranteed. Order AM #114 $5.9
AM/FM #214 $7.95. Waltronics, 1814 N. 84th, Milwaukee
13, Wis.

: PATENTS

PATENT Searches, $6.00! Free "invention Record"/Infor-
rSation.—Miss Hayward, 1029 Vermont, Washington 5,
5 (€
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INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Mar-
keting Service, 2420-P 77th. Oakland 5. Calif.

BOOKS

HORROR books—Buy direct from publishers! Bargains!
Free details. Trans-International, P.O. Box 2942, Pater-
son, N. J.

AUTHORS! Learn how to have ycTur book published,iﬁro-
moted, distributed. FREE booklet ""ZD,” Vantage, 120
West 31 St., New York 1.

BOOK 200 Electric Stunts $1.00. Cutziff, 875 Arastra-
dero, Palo Alto, Calif.

BOOKS 15¢, all subjects, catalog free. Cosmic, Clayton
R2-1. Ga.

WANTED: Short stories, books, articles, plays of all de-
scriptions for sale to publishers, producers. Free Litera-
ture! Literary Agent Mead, Dept. 39A, 915 Broadway,
N.Y.C. 10. -
BOOKS New Out-of-Print. Order from Wallace Hill, Books,
Popular Dept. Malvern, Arkansas.

BOOK, Valuable Tips For Electronic Hobbyists. $1.00.
QTA, Box 747, Wharton, New Jersey.

INSTRUCTION

LEARN While Asleep, hypnotize with your recorder, pho-
nograph. Astonishing detaiis, sensational catalog free!
Sleep-Learning Association, Box 24-ZD, Olympia, Wash-
ington. - S
FCC License in 6 Weeks, First Class Radio telephone. Re-
sults Guaranteed. Elkins Radio School, 2603B Inwood,
Dallas, Texas. - = -
HIGHLY-Effective home study review for FCC commercial
phone exams. Free literature! Wallace Cook, Box 10634,
Jackson 9, Miss, i o
LEARN While Asieep. Remarkable, Scientific, 92% Effec-
tive. Details Free. ASR Foundation, Box 7021, Dept. e.g.,
Lexington, Kentucky. B B
LEARN Radio, TV, Stereo. Read “‘Introduction to Elec-
tronic Servicing'’. Complete beginners’ course including
building projects. $2.95 at parts distributors (Sams
BSJ-1) or send dollar to Electronic Books, Box 8433-D,
University Park, Denver 10, Colorado. Pay postman $1.95
plus COD postage. B

LEARN Basic Mathematics, Algebra. Calcuius. Trial first
4 lessons $1. Mathco, Cincinnati 17, Ohio.

GOVERNMENT
SURPLUS

GOVERNMENT Surplus direct from Government. Jeeps
$264.00, Radios $2.53. Typical prices. Guns, Typewriters,
Cameras, Tools, thousands more Amazing [ow prices.
How, where to purchase. Merchandise available, etc.,
Only $1.00 to: Surplus, P.O. Box 50512, Dept. R, New
Orleans 50, Louisiana.

GOVERNMENT Surplus Sales Bulletin—"Directory-Pro-
cedure’’ —50¢—Industrial, Box 770(A), Hoboken, N. J.

JEEPS—$106.93, Transmitters—$6.18, Typewriters—$4.15,
Receivers—$5.65, Oscilloscopes, Multimeters, Speakers,
Walkie-Talkies. Typical Government Surplus Prices. Ex-
citing Details Free. N. Y. Enterprises, Box 402-B4, Jamai-
ca 30, New York.

JEEPS $111.68, Boats $6.18. Airplanes, Electronic Equip-
ment, Typewriters, thousands more, typically at up to
98% savings. Complete information $1.00. Surplus Serv-
ice, Box 820. Holland 10. Michigan.

PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25¢ for two hand-
books, “How to Cast Liquid Plastics’” and “How to Make
Extra Money at Home”. Castolite, Dept. K-108, Wood-
stock, lllinois.

September, 1963

LEATHERCRAFT

FREE “Do-It-Yourself" Leathercraft Catalog. Tandy
Leather Company, Box 791-Q49, Fort Worth, Texas.

STAMPS AND COINS

TERRIFIC Stamp Bargain! Israel-lceland-Vatican Assort.
ment—plus exotic triangle set—also fabulous RBritish
Colonial Accumulation—Plus large stamp book—Al| four
offers free—Send 10¢ to cover postage. Empire Stamp
Corp. Dept. Z2, Toronto, Canada.

TOPS! Free illustrated booklet “How To Collect Coins.”
Approvals. Littleton Coin Co., Littieton E12, N. H.

20 Different Commemoratives 1893 up 10¢. U.S. Approv-
als, K & B, Box 70, Brookiyn 23, N. Y.

LARGEST coin magazine, 288 pages, 50¢. Scrapbook,
7320-W Milwaukee, Chicago 48.

500 Fine mixed U.S. 15¢. Wright, Box 753-X, Hagers-
town, Maryland.

PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

MEDICAL Film—Adults Only—‘‘Childbirth” —1 reel 8mm.
?IF:(O—IGmm $14.95. International, Greenvale, L. I., New
ork.

SCIENCE Bargains—Request Free Giant Catalog ''CJ”
—144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

EDUCATIONAL
OPPORTUNITIES

DETECTIVE Profession. Home Study. Lapel pin, Certifi-
cate, Future. Box 41197-AG, Los Angeles 41, Calif.

IF you have something to sell, let the readers of Popular
Electronics know about it through the classified adver-
tising columns. It costs very little—only 60¢ a word, in-
cluding your name and address. Your ad will be seen
by more than 400,000 active buyers of electronic gear
and components. Act now! Write your classified ad today,
enclose payment and mail to: Martin Lincoln, Popular
Electronics, One Park Avenue, New York 16, New York.
September issue closes July 5th.

BUSINESS OPPORTUNITIES

INVESTIGATE Accidents—Earn $750 to $1,000 monthly.
Men urgently needed. Car furnished. Business expenses
paid. No selling. No college education necessary. Pick
own job location. Investigate full time. Or earn $6.44 hour
spare time. Write for Free Literature. No obligation. Uni-
versal, CZ.9, 6801 Hillcrest, Dallas 5, Texas.

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona, N. J.

VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, 715PE Ensor Street,
Baltimore 2, Md. - - o - o
ELECTROPLATING equipment and supplies. All types for
home work shops. Free Catalog. HBS Equipment Divi-
sion, 3445 Union Pacific, Los Angeles 23, Calif.

$100 Weekly possible. Compile Mailing lists and address
envelopes for advertisers. Home—spare time. Particulars
free. National Service, 81 Knickerbocker Station, New
York City.

I MADE $40,000.00 Year by Mailorder! Helped others
make money! Start with $10.00—Free Proof. Torrey, Box
3566-N, Oklahoma City 6, Oklahoma.

ASSEMBLE artificial lures at home for stores. Materials
supplied free. Profitable! Write: Lures, Fort Walton
Beach 1, Florida. o - o —
PIANO Tuning learned quickly at home. Tremendous
field! Musical knowledge unnecessary. information Free.
Empire School of Piano Tuning—PE, Champaign, Il
(Founded 1935).
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EARN extra money! No investment required. Part-time
selling; brand name hi-fi components at discount prices.
Exclusive territories. To qualify you must be a hi-fi en-
thusiast or knowledgeable in field. Give full info. by letter
including 3 business refs. & bank. Greatest opportunity
for extra earnings ever offered. Write: | F A Electronics,
P. 0. Box 559, Encino, Calif. -

MAKE $25-$50 week clipping newspaper items for pub-
lishers. Some clippings worth $5.00 each. Particulars
free. National, 81 Knickerbocker Station, New York City.
BIG Money—Operate own fix-it shop. Service household
appliances, motors, mowers, saws, skates, etc. Free
book. Christy Trades School, A-814, 3214 W. Lawrence,
Chicago 25.

BUY Imports at a fraction of retail, Make big profits. For
sample listing and details send $1.00, GPCO, Dept. 1A,
Box 18453, Kearns, Utah.
BUY Name Brand products wholesale complete informa-
tion 25¢. Central Products, 5023 South Central, Chi-
cago 38. - -

1961 Fords $499.00. Ladies’ New Shoes 25¢. Men’s New
Oxfords $1.85. Over 250,000 items, write Goldmine, Box
183-X, Bloomfield, N. J.

MAKE Durablie Building Plastic Easily. Waterproof, fire-
proof, economical. Bays Laboratory, Cedaredge 10,
Colorado.

MISCELLANEOUS

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500—K
NW 7th Ave., Miami 50, Fla.
INDEPENDENT Thinkers—investigate Humanism, the
scientific personal philusophy! Free literature, American
Humanist Association, Dept.” PE2, Yellow Springs, Ohio.
“HOMEBREW Formulas!” Beer, Ale, Liquors, Wines!
Easily made! Thousands sold! Manual, $2.00 postpaid.
Research Enterprises, 29-D Samoset Road, Woburn, Mas-
sachusetts. o o -
“FAMILY Wine Formulas!’—Eiderberry, Concord, Black-
berry, others. Manual, $2.00. Brugenheimer Company,
Box 201-3, Lexington, Massachusetts.

NEW Vortex theory with a unique structural explana-
tion for elementary particles and forces. Nuclear theory
challenged. New 1963 edition. 25 cents postpaid. C. F.
Krafft, 4809 Columbia Road, Annandale, Va.
HYPNOTIZE Unnoticed, quickly, effortlessly, or refund!
Thousands delighted! $2.00. Minter, Box 244-D, Cedar-
burg, Wisconsin.

HYPNOTIZE unnoticed! Patented new hand device makes
you a Hypnotist first day or refund! Hypnotist's hand-
book included! $2.00. Hypnosis Foundation, Box 487,
La Mesa 9, California.

WHISKEY make alcohol with home utensils. Flavor for
favorite whiskey. Complete details $1.00. Buds, P.O. Box
734, Richardson, Texas. -

CORDLESS Toothbrush, Safe, shockproof automatically
operated by batteries. Includes four nylon brushes with
colored handles, plastic travel case, batteries. Only
$8.44, Edith’s Gift Shop, 1021 No. 7th St., Kansas City,
Kansas. _ : — — S
EMPLOYMENT Resumes. Earn more by presenting your-
self to prospective employers effectively. Send only $2.00
for Resume Writing Instructions. Or send complete job,
educational and personal facts plus $20.00 (cash or
money order) for your own complete, personal resume,
$30.00 for 200 copies printed on white bond paper. J.
Ross, 63-61 Yellowstone Blvd., Forest Hills 75, New York,
Dept. 6J—PE.
SOUND-Snooper—Plans for supersensitive microphone.
Detects through walls and at great distances. Simplified
instruction. $1. DMS, P.O. Box 5482, Sherman Oaks,
Calif.

STAMMER—Stutter—No  More. (Dr. Young.) Write:
Gaucho, Box 9309-£, Chicago 90.

ANTIGRAVITY—theory, practice. Principles simplified,
experiments explained. 50¢ postpaid. Pascal, 542—95th
Ave., Chomedey, Quebec.

iF you have something to sell, let the readers of Popular
Electronics know about it through the classified adver-
tising columns. It costs very little—only 60¢ a word, in-
cluding your name and address. Your ad will be seen
by more than 400.000 active buyers of electronic gear
and components. Act now! Write your classified ad today,
enclose payment and mail to: Martin Lincoin, Popular

POPULAR ELECTRONICS
September 1963
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MORE HAM GEAR . . . for receivers,
= as well as the smallest accesso
|[[¥ everywhere make Lafayette their
for all their gear.

==

00

PLUS MORE RADIOS MORE TEST EQU
MORE TOOLS  MORE TV and RADIO TUB
ACCESSORIES MORE CAMERAS ® MO
© MORE P.A, EQUIPMENT © MORE BOOK
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(A) LAFAYETTE 12-TRANSISTOR _
“WALKIE-TALKIE” Y 8
With Squelch

39.95 o |

LAFAYETTE =

nii~ \

d Wl L — L

ELECTRONICS

“WORLD’S HI-FI & ELECTRONICS
SHOPPING CENTER”

745

‘ FREEI 1964 LAFAYETTE
@ CATALOG 640 (B) AC POWER PACK

Mail Post card on reverse side or
write Lafayette Radio Electronics, {
Dept. 1I-3, P.0. Box 10, 14

Syosset, L. I, N. Y. 32.50 'ech e

2-for-62.50

(C) NEW! LAFAYETTE
“PRIVA-COM”

(F) LAFAYETTE 24-WATT
STEREO AMPLIFIER

(D) NEW! LAFAYETTE
1-WATT

13-TRANSISTOR
“WALKIE-TALKIE"
With Squelch

RK-155

169.95

(G) LAFAYETTE
PROFESSIONAL-TYPE
4-TRACK STEREO RECORDER

(E) LAFAYETTE AMATEUR
COMMUNICATIONS RECEIVER

; 99 50 HE-30 Wired KT-320 Semi-Kit
e -:-- WWW.aMnaﬂismﬁtg\_gg

(H) LAFAYETTE
_DELUXE 4-TRACK

(A) LAFAYETTE
12-TRANSISTOR
“WALKIE-TALKIE”
With Squeich

Features separate micro-
phone and speakers for bet-
ter sending and receiving,
positive push-to-talk action
and 46” telescoping anten-
na. May be operated on AC
with optional 117VAC power
pack. [IncCludes crystals,
earphone, leather carrying
case, batteries.

(B) AC POWER PACK
Plugs into HE-100. Converts
117VAC to 9vDC.

(C) NEW! LAFAYETTE
“PRIVA-COM”

Top notch selective call sys-
tem for private communi-
cations. An excellent per-
former with any push-to-talk
CB transceiver.

(D) NEW! LAFAYETTE
1-WATT
13-TRANSISTOR
“WALKIE-TALKIE"

With Squelch

10 times more powerful than
conventional 100 mw units
— with 40% greater range.
Uses powerful silicon tran-
sistors, automatic noise
limiter, push-pull audio out-
put. Plug-in battery case for
penlight or optional, re-
chargeable nickel cadmium
batteries. With antenna, ear-
phone, leather carrying case,
penlight batteries, crystals.

(E) LAFAYETTE
AMATEUR
COMMUNICATIONS

_ RECEIVER
Designed for Today’s
Crowded Amateur Bands
8-tube superheterodyne cir-
cuit covers 4 bands. Out-
standing bandspread, selec-
tivity with a built-in G-multi-
plier, and sensitivity.

(F) LAFAYETTE 24-WATT
STEREO AMPLIFIER

A dual 12-watt stereo amplifier,
coupled with a versatile stereo
preamplifier, offering a full
range of control facilities for
complete stereo capability and
flexibility. Complete with case
and legs.

(G) LAFAYETTE
PROFESSIONAL-TYPE
4-TRACK STEREO
RECORDER

Records Sound-On-Sound
Plays back 4 and 2-track
stereo and 4-track monaural,
records 4-track stereo and
monaural. Features built-in
ampliffers, two full-tone
stereo speakers, two level
meters. 2 speeds — 334 and
7Y2 ips. With case, two
dynamic mikes, output
cables, tape reel, 1200-ft.
reel of tape.

(H) LAFAYETTE DELUXE
4.-TRACK STEREO

TAPE DECK
Records Sound-On-Sound
Features built-in, transistor-
ized stereo record/play pre-
amps. Plays 4-track stereo,
2-track stereo, 4-track, 2-
track and full track mono,
Records 4-track stereo and
mono. 2 speeds 334 and 712
ips. Plays reels up to 77
With 4 connecting cables.
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