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EXPERIENCE
S STILL YOUR
BEST TEACHER

' NRI designed-for-learning
training equipment gives you
' priceless confidence be-
| cause your hands are trained
as well as your head.
Learmng Electromcs at home the NRI way is fast

and fascinating. Read opposite page.

OLDEST AND LARGEST
SCHOOL OF ITS KIND
A ited by the ing C
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You get more for your money
from NRl—more value, more solid experience

so essential to careers in Electronics. NRI's pioneering
“discovery” method is the result of more than half a
century of simplifying, organizing, dramatizing subject
matter. In each of NRI's major courses you learn by
doing. You demonstrate theory you read in "'bite-size”
texts programmed with NRI designed-for-learning pro-
fessional lab equipment. Electronics comes alive in a
unique, fascinating way. You'li take pleasure in evidence
you can feel and touch of increasing skills in Electronics,
as you introduce defects into circuits you build, per-
form experiments, discover the *'why’ of circuitry and
equipment operation.

Almost without realizing it, the NRI discovery method
gives you the professional's most valuable tool—prac-
tical experience. You learn maintenance, installation,
construction and trouble-shooting of Electronic circuits
of any description. Whether your chosen field is Indus-
trial Electronics, Communications or TV-Radio Servicing,
NR| prepares you quickly to be employable in this
booming field or to earn extra money in your spare
time or have your own full-time business. And you
start out with training equivalent to months—even years
—of on-the-job training.

NRI Has Trained More Men for
Electronics Than Any Other
SChOOI—By actual count, the number of individ-

uals who have enrolled for Electronics with NRI could
easily populate a city the size of New Orleans or Indiana-
polis. Over three-quarters of a million have enrolled with
NRI since 1914. How well NRI training has proved its
value is evident from the thousands of letters we re-
ceive from graduates. Letters like those excerpted
below. Take the first step to a rewarding new career
today. Mail the postage-free card. No obligation. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016,

L. V. Lynch, Louis- g G. L. Roberts,
ville, Ky., was a Champaign, lll.,
tactory worker A is Senior Tech-
with American nician at the U.
Tobacco Co., of lilinois Coor-
now he’s an Elec- dinated Science
tronics Technician with the Laboratory. In twc years he
same firm. "l don't see how received five pay raises. Says

the NRI way of teaching could
be improved.”’

Don House,
Lubbock, Tex.,
went into his
own Servicing
business six
months after
completlng NRI training. This
former clothes salesman just
bought a new house and re-
ports, 'l look forward to mak-
ing twice as much money as |
would have in my former
work."”

Roberts, "'l attribute my pres-
ent position to NRI training.”

Ronald L. Ritter
of Eatontown,
N.J., received a
promotion be-
fore finishing the
NR! Communica-
tion course, scoring one of the
highest grades in Army pro-
ficiency tests. He works with
the U.S. Army Electronics Lab,
Ft. Monmouth, N.J. “Through
NRI, I know I can handle a job
of responsibility.’”

APPROVED UNDER NEW GI BiLL. If you served since January 31,
1955, or are in service, check Gl line on postage-free card.

April, 1969

COLOR TV CIRCUITRY COMES ALIVE

asyoubuild, stage-by-stage, the only custom Color-TV engineered
for training. You grasp a professional understanding of all color
circuits through logical demenstrations never before presented.
The TV-Radio Servicing course includes your choice of black and
white or color training equipment.

COMMUNICATIONS EXPERIENCE

comparable to many months on the job is yours as you build and
use a VTVM with solid-state power supply, perform experiments
on transmission line and antenna systems and build and work
with an operating, phone-cw, 30-watt transmitter suitable for
use on the 80-meter amateur band. Again, no other home-study
school offers this equipment. You pass your FCC exams—or get
your money back.

COMPETENT TECHNICAL ABILITY

can be instantly demonstrated by you on completing the NRt
course in Industrial Electronics. As you learn, you actually build
and use your own motor control circuits, telemetering devices
and even digital computer circuits which you program to solve
simple problems. All major NRI courses include use of transis-
tors, solid-state devices, printed circuits.
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The RCA WV-38A Volt-
Ohm Milliammeter is a
rugged, accurate, and ex-
tremely versatile instru-
ment. We think it's your
best buy. Only $52.00.*
Also available in easy to
assemble kit, WV-38A (K).

The RCA-WT-501A in-
circuit out-of-circuit tran-
sistor tester is battery op-
erated, completely porta-
ble. It tests both low and
high power transistors,
has NPN and PNP sockets
for convenient transistor
matching for complemen-
tary symmetry applica-
tions. Only $66.75.*

The RCA WV-77E Volt-
Omyst® can be used for
countless measurements
in all types of electronic
circuits. Reliability for
budget price. Only
$52.00.* Also available in
an easy to assemble kit,
WV-77E (K).

The RCA WC-506A tran-
sistor-diode checker of-
fers a fast, easy means of
checking relative gain
and leakage levels of out-
of-circuit transistors.
Compact and portable, it
weighs 14 ounces, meas-
ures 3% by 6% by 2
inches. Only $18.00.*

The RCA WG-412A R-C
circuit box can help you
speed the selection of
standard values for resis-
torsand capacitors, either
separately or in series
or parallet R C combin-
ations. Only $30.00.* It's
easy to use, rugged, and
compact.

The RCA WV-98C Senior

VoltOhmyst is the finest
vacuum-tube voltmeter in
the broad line of famous
RCA VoltOhmysts. Accu-
rate, dependable, ex-
tremely versatile, it is a
deluxe precision instru-
ment. Only $88.50.* Also
available in an easy toas-
semble kit, WV-98C (K).

LOOK TO RCA FCR INSTRUMENTS TO TEST/MEASURE 'VIEW/MONITOR'GENEFATE
CIRCLE NO. 26 ON READER SERVICE PAGE
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The RCA-500A all solid
state, battery operated
YoltOhmyst eliminates
warm-up time, eliminates
zero-shift that can occur
in tube operated volt-
meters. Completely porta-
ble. Only $75.00.* Comes
with shielded AC/DC
switch probe and cables.

For a complete catalog
with descriptions and
specifications for all RCA
fest instruments, write
RCA Electronic Compo-
nents, Commercial Engi-
neering, Dept. D133W,
Harrison, N.J. 07029.
*Optional Distributor resale price

Prices may be slightly higher in
Alaska, Hawaii, and the West,




Sound

usout

...and you will be listening to the most briiliant
sound reproduction you can get from an auto-
matic turntable.

The BSR McDonald 600. .

Its precision British craftsmanship can be
seen . ..and heard.

There's anti-skate control. And a tone arm
that's so finely counterbalanced, this superb
turntable can even play upside-down, and still
track perfectly.

A pause control lever allows you to stop play-
ing anywhere on the record and then repositions
to the exact same groove.

Groovy,

And when' the fast record has played, the
Decor-Matic power switch on the base shuts off
both the turntable and the complete system
automatically. : :

The BSR McDonald 600 must already be
sounding pretty good to you. So when you're in
the market for a hi-fi stereo system, be sure
your dealer demonstrates it with a BSR McDonald
turntable.

1)l speak for itself.

Write for detailed specifications on the 600
and all the BSR McDonald Automatic Turntables.

McDONAL.D

‘BSR (USA)LTD., BLAUVELT. N.Y. 10913

e
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NOW! An outdoor antenna you

don't have to mount on the roof

All channel color TV WINDOW ANTENNA outperforms any indoor antenna!

Here's the ideal antenna for apartment buildings and
homes . . . where rooftop mounting is impractical.
Window mounting gives you an outdoor antenna for
improved TV reception. Unique swivel design lets you
aim for VHF and UHF stations independently.
o Ali aluminum construction with gold corodized T
corrosion-proof finish. ——
¢ Mounting bar fits horizontally or vertically in /
any type window up to 42" wide or high.

o Extension bars available for larger size windows.

¢ 10 element VI{F/UHF
List Price $14.95

o 6 element VHF only
List Price $11.95

All Prices Subjec™ to Charge

Mail coupon for free brochure.

THE FINNEY
COMPANY '

34 West Interstate Street, Dept. P-E g
Bedford, Ohio 44146 City State Zip -

CIRCLE NO. 14 ON READER SERVICE PAGE
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makes first class
soldering the easiest
part of any job

The
original Dual Heat
Soldering Guns
Preferred by technicians for their
fast heating copper tips, exclusive
trigger-controlled dual heat, and high

soldering efficiency. Available in 3 watt.
age sizes, each with spotlight.

100/140-watt Model 8200, 145/210-watt
Model D-440, and 240/325.watt Model
D-550. Also in complete kits:

Dependable MARKSMAN Irons
in a size for every job

Ideal for deep chassis work and continuous-duty soldering,

Marksman irons outperform others of comparable size and

weight. All five feature long.reach stainless steel barrels

and replaceable tips.

o 25-watt, 134-02. Model SP-23 with " tip (In kit with extra tips,
soldering ard, solder—Model SP-23K)

e 40-watt, 2-0z, Model SP-40 with %" tip

e 80-watt, 4.02. Model SP.80 with 3" tip

e 120-watt, 10-02. Model SP-120 with 14" tip

e 175.watt, 16-02. Model SP-175 with %" tip

25-watt Technician’s Iron
for intricate circuit work

Industrial rated pencil iron weighs only 1% ounces, yet delivers
tip temperatures to 860°F. Cool, impact-resistant handle. All
parts readily replaceable, Model W-PS with Yg-inch tapered tip,

Also available: A new Battery Operated lron for use wilh 12
volt battery or 12.24 volt AC/DC source. Complete with 12 ft,
cord and battery clips. Model TCP-12.

Compiete Weller Line at your Electronic Parts Distributor,

WELLER ELECTRIC CORPORATION, Easton, Pa.

WORLD LEADER IN SOLDERING TOOLS

CIRCLE NO. 35 ON READER SERVICE PAGE

letters

FROM OUR READERS

pH METER IS FIRST CHOICE

Although the company I work for already
possesses a pH meter which we use to check
the condition of the water in our filtration
plant near Lake Michigan, it's always a good
policy to have a spare handy. It was for this
reason that we built the “Solid-State pH
Meter” (November, 1968). The purpose of
this letter is not to tell you that we built the
PH meter, but that our project is so good that
it has become the primary instrument, while
the old meter is now the spare.

Lupwic H. KLAUSEGGER
Northbrook, Ill.

MORE ON RESISTANCE SOLDERING

After reading your “Resistance Soldering”
article (September, 1968), I wonder whether
it would be possible to use two sharpened
carbon rods from a dry-cell battery for the
electrodes. The rods, at least, won't accumu-
late solder. Of course, I realize that the rods
would have to be insulated.

WiLLiaM F. MANGANARO
Portsmouth, N.H.

Although we haven’t tried using the carbon
rods referred to, there should be mo reason
why you can’t try them if you have an old
defunct battery handy. It should be pointed
out, however, that these rods are soft and
very fragile. In use, they tend to crumble,
even if only a slight pressure is applied to
them.

WHAT EVER HAPPENED T0 . . .?

Hey! What ever happened to your “Tips &
Techniques” and “Information Central” col-
umns. I haven’t seen them in PoprLar ELEC-
TRONICS in quite a while. Will these columns
ever be back?

MARK MELLIS
Glendora, Calif.

Due to the poor health of Charles Schauers,
editor of the “Information Central” column,
this column has been temporarily discon-
tinued. At the present time we do not know
when the column, or one similar to it, will
return. As for “Tips & Techniques,” we try to
publish only new and original ideas, and all
indications reveal that we have just about
echausted whatever tips or techniques there
were. From time to time we still receive ideas
that fit into the T&T category, but they are «
rarity. As a result, the column will appear on

POPULAR ELECTRONICS



You can pay *600 and
still not get professionally
approved TV training.

Get it now for*99.

Before you put out money for a home study
course in TV Servicing and Repair, take a look
at what's new.

National Electronic Associations did. They
checked out the new TV training package being
offered by ICS. Inspected the six self-teaching
texts. Followed the step-by-step diagrams and
instructions. Evaluated the material's practical-
ity, its fitness for learning modern troubleshoot-
ing (including UHF and Color).

Then they approved the new course for use in
their own national apprenticeship program.

They went even further and endorsed this
new training as an important step for anyone
working toward recognition as a Certified
Electronic Technician (CET).

This is the first time a self-taught training
program has been approved by NEA.

The surprising thing is that this is not a
course that costs hundreds of dollars and takes
several years to complete. It includes no kits or
gimmicks. Requires no experience, no elaborate
shop setup.

All you need is normal intelligence and a
willingness to learn. Plus an old TV set to work

on and some tools and equipment (you'll find
helpful what-to-buy and where-to-buy-it informa-
tion in the texts).

Learning by doing, you should be able to
complete your basic training in six months. You
then take a final examination to win your ICS
diploma and membership in the ICS TV Servic-
ing Academy.

Actually, when you complete the first two
texts, you'll be able to locate and repair 70% of
common TV troubles. You can begin taking ser-
vicing jobs for money or start working in any of
a number of electronic cervice businesses as a
sought-after apprentice technician.

Which leads to the fact that this new course is
far below the cost you would expect to pay for a
complete training course. Comparable courses
with their Color TV kits cost as much as six times
more than the $99 you'll pay for this one.

Butdon't stop here. Compare its up-to-dateness
and thoroughness. Find out about the bonus
features—a dictionary of TV terms and a port-
folio of 24 late-model schematics.

Get all the facts. Free. Fast. Mail the reoly
card or coupon below.

| ® Dept. M5658C
Scranton, Penna. 18515

Yes, 1'd like all the details about your
new TV Servicing/Repair basic train-
ing package. | understand there's no
obligation. (Canadian residents, send
coupon to Scranton, Pa. Further ser-
vice handled by ICS Canadian, Ltd.)

Name

Street

City. State Zip

Prices slightly higher outside U. S. and Canada.
CIRCLE NO. 17 ON READER SERVICE PAGE
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Now at each location, hundreds and hundreds of items for everyone . . .
hobbyist, enthusiast, amateur, executive, home-owner,

do-it-yourselfer. See the SELF-SERVICE G-C CALECTRO display at your
CALECTRO ELECTRONIC SUPERMARKET TCDAY!

= W

This ““G-C CALECTRO HOBBYIST
HANDBOOK" is available at G-C
CALECTRO ELECTRONIC SUPER-

MARKETS. WRITE TODAY and we'll

give you the name of your nearest.

\[&<] CALECTRO

| GC ELECTRONICS

. ‘!LECTRO"ICS Division of Hydrometals, Inc.
400 SO. WYMAN ST.
ROCKFORD, ILLINOIS 61101
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""" Telephone Amplifier
for Graup Listing

Perfect for family calls at home, conference
calls at the office, or ‘‘hands- fres'” aperation
when taking orders or instructions by phone.
Suction cup pickup attaches to outside

of phone, brings in conversations loud and
clezr. Built-in volums control governs
loudness. Battery in kit.

Ask for Catalog No. N4-103

$995

CIRCLE NO. 15 ON READEKR SERVICE PAGE

VIKES — PHOMO'% TAPE ACCESSORIES

= SPEAKERS & AUDIO ACCESSORIES

for every
household use!

Automatic Timer
On-0ff Switch

Convenient remote
contro! unit for any
appliance, timer control
sets for any intervai

up to 60 mirutes.
Beautifu! green and
white case, extrz-long
12 foat cord.

= Installed in seconds.

\ plugs into any

’ J wall autlet.
— Ask for Catalog
No. N4-005

Remote Control

Extension Speaker
for TV or Radio

Listen to radio or TV in
bed without disturbing
others. Remotely
switch main speaker on
or off, has a built-in
volume contro!,
separate earphone jack
for privacy. Install

in minutes.

Ask for Catalog No.
N4-009

$550

$§95

Dynamic Microphone

with switch

Far high fidelity recording of
werds and music. Built-in on-
off switch. Folding desk top
stand. Dual plug for most tape
recorder inputs.

Ask for Catalog No. Q4-186

$395



RCA
has all-new

FCC
commercial

license
training

Get your license—
or your money back!

Now RCA Institutes Home Study Training has the
FCC License preparation material you've been
looking for—all-new, both the training you need,
and the up-to-date methods you use at home—at
your own speed—to train for the license you want!

2 Convenient Payment Plans—You can pay for les-
sons as you order them, or take advantage of easy
monthly payment plan. Choose the FCC License
you're interested in—third, second or first phone.
Take the course for the license you choose. If you
need basic material first, apply for the complete
License Training Program.

SPECIAL TO AMATEURS. This course is primarily
for Commercial License qualifications. But it
does cover some of the technical material that
will help you prepare for the new Advanced and
Amateur Extra class tickets. Check out the infor-
mation the coupon will bring you.

Mail coupon today for full details and a 64-page
booklet telling you how RCA Institutes Home
Training can show you the way to a new career—
higher income—and your FCC License.

I RCA INSTITUTES, INC.
Dept. PEC-49
320 West 31st Street, New York, N.Y, 10001

I Please rush me, without obligation, information on
l your all-new FCC Commercial License training.

Name.

Add

City. State. Zip

HIL DD D DN BEE B P B S .
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LETTERS

(Continued from page 8)

an irreygular basis. For example the column is
in this issue—but don’t look for it every
month.

“OPERATION ASSIST” HELP

In the past, I have tried to help as many as
possible of the readers requesting informa-
tion through your “Operation Assist’ column.
I have a large number of manuals for a wide
variety of short-wave receivers which I feel
can be of help to these readers. So, if anyone
needs either a manual or just some informa-
tion, I can save him a lot of time if he writes
to me, describing exactly what he needs. I
welcome all inquiries, and if I have the infor-
mation requested, I'll gladly forward it.

KEN JEFFCOAT
2029 121 Ave., SE
Bellevue, Wash. 98004

Your willingness to provide assistance is
commendable. For those readers who wish to
take advantage of this magnanimous offer,
we urge you to write directly to Ken.

WHAT’S THE CORRECT VALUE?

On page 60 of the “Build the Sound-Signal
Thermometer” (January, 1969), Fig. 1 shows
C1 with a value of 0.047 uF while the Parts
List describes this as a 0.47-4F capacitor.
Which value is correct, and what should the
capacitor’'s voltage rating be?

StevE HiRSH
Hartsdale, N.Y.

Every once in « while our printer drops «
zero, and this was one of those rare occa-
sions. The actual value of C1 is 0.047 uF.
Since this is a disc capacitor of the ceramic
variety, you don’t have to worry about volt-
age rating. The source voltage for the ther-
mometer cirenit is only 9 volts, and since the
lowest voltage ceramic disc capacitor rating
listed in the catalogs is 50 volts, you can use
any disc capacitor in this circuit—provided
that the capacitance value remains the same.

MULTIPATH PROBLEMS WITH DOUBLE ZEPP

I built the “Extended Double Zepp Anten-
na" (January, 1969) for FM and noticed an
increase in signal strength on the meter of
my tuner when the antenna was connected.
However, I also noticed an annoying multi-
path problem due to people, metal chairs,
and anything else in the room. Tuning the
transmission line with aluminum foil was no
help at all. _

With a little experimenting, I found that
if I dropped 20” of each end of the antenna
at a 90° angle to the plane of the antenna,
I not only eliminated the multipath, I also
obtained a tremendous increase in gain. Now
my tuning meter pegs even on weak stations.

CARL L. CARTER
Evanston, 111,

POPULAR ELECTRONICS




Our new Cobra98 is the
best Cobra you can buy.

- Itmay be the best CB
- you can buy, period.

Consider all the different brands of

CBtransceivers. [f you wantthe best,
you pay more. But do you have to go
as high as the $350-$400 transceiver?

This is where the Cobra 98 fits—it
sells for $240. It's top-of-the-line new.
And it bites like a Cobra.

With a combination of new

features nobody else has quite

been able to put together.

Like the illuminated 3-in-1 master
meter: An accurate SWR scale for
reading power out of your cable/
antenna. An “S" scale for received
signal strength. And a third scale
for power output.

There's also a new pre-amplifier that
increases the strength of incoming
voice signals.

~

And Cobra’s exclusive Dyna-Boost
circuit controls voice modulation
to get maximum talking power.

It sounds as if the Cobra 98 may

be the best CB you can buy—either
base or mobile. Ask your distributor
for the “snake’ or write us for
detailed information.

/ Division of
B DYNASCAN
CORPORATION

1801 W. Belle Plaine « Chicago. lMinois 60613

Where electranic innovation is a way of life.

COBRA 98—Five-watt power input, 23-
channel crystal-controlled CB transceiver.
Complete with all crystals for immediate
operation. Transistorized universal AC-
DC power supply. Jack for earphones or
P.A. system. Plug-in microphone
included. Net: $239.95.

CIRCLE NO. 5 ON READER SERVICE PAGE
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TAKE ONE

= NIEW
literature

To obtain a copy of any of the catalogs
or leaflets described Ubelow, simply fill
in and mail the coupon on page 15 or 115.

Appearing in the “Heath Scientific Instru-
mentation’ catalog (No. 811/81) are descrip-
tions of a number of research and develop-
ment instruments suitable for industrial and
educational use, The 68-page catalog provides
full specifications, illustrations, and many
schematic diagrams for such items as the
Malmstadt-Enke spectroscopy system, an in-
strumentation laboratory, chart recorders,
pH electrometers, a polarography system,
the Berkeley Physics Laboratory, and the
Heath/Malmstadt-Enke “Modular Digital
System” (a new approach to digital and ana-
log instrumentation). Also included are
specifications for oscilloscopes, power sup-
plies, voltmeters, signal generators, testers,

bridges, a log/linear recording system, and
many more. A copy of catalog No. 811/81 is
available free from Heath Company simply
by writing for it on school or business letter-
head stationery. (Heath Co.,, Benton Harbor,
Michigan 49022.)

A new home-study course in systems and
procedures for all types of business is now
available from North American Institute of
Systems and Procedures. This 50-lesson
course covers a wide range of topics, includ-
ing automatic data processing, keyboard ac-
counting, punchcard equipment, electronic
data processing, digital equipment, and in-
formation retreival and systems planning.
The course can be a refresher in latest
methods and techniques for the practicing
systems man and is equally adapted as a
teaching organ for new systems men. Com-
plete information pertaining to the “Systems
and Procedures” course is available from the
Institute.

Circle No. 75 on Reader Service Page 15 or 115

A new Alsynco brochure describing an all-
new solid-state “Lab-Timer” is now available.
The brochure explains how the “Lab-Timer”
is designed for accurate timing of photo
printing, enlarging, silk screen preparation,
and printed circuit exposures for two to 600
seconds in six ranges.

Circle No. 76 on Reader Service Page 15 or 115

o o

§

New Turner CB

300-300 o
$1500

List Price

_ The Turner 360 is ¥ size.

,  t's tube/transistor compatible,
' provides -54dB output and

v ctomes with relay or electronic
’ switching. Your dealer has it now.

TURNER ¢
909—17th Street, N.E.
:  Cedar Rapids, lowa 52402,

SV

: P Y
CIRCLE NO. 23 ON READER SERVICE PAGE
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free mformatlon servnce

Here's an easy and convenient way for you to get additional information about

~ products advertised or mentioned editorially (if it has a “‘Reader Service
Number") in this issue. Just follow the directions below. ..and 'the material
will be sent to you promptly and free of charge.

o 1 Print or type your name and address on the-
® jines indicated. Circle the number(s) on
the coupon below that correspends to the key
number(s) at the bottom of the advertisement or
editorial mention(s) that interest you. (Key num-
g bers for -advertised products also appear in the -
| ’ Advertisers' index.)

!
. 2 Cut. out the coupon and mail it to the
_ 8 ,ddress indicated below. ) ) :

3 - This address is for our product “Free
8 |hformation Service” only. Editorial in-
quiries should. be directed to POPULAR ELEC-

. - TRONICS, One Park Avenue, New York 10016;

| ] circulation inquiries to Portland Place, Boulder

Colorado 80302.

POPULAR
ELECTRONI GS EHOI'Lig)éfsallA, PA. 19101
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NAME (Print clearly)
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CITY STATE________ZIP CODE
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New Kits For Home And Hobby...

NEW
Kit GR-58

$4795*

NEW

Kit GR-48

$3995*

Kit IG-28

$7995*

NEW
Kit PM-18

$§ 200+ /

NEW u

kit SB-500

$17995*

Heathkit GR-58 Solid-State AM /FM Clock Radio

An casy way to get up . . . choose news & weather on AM or
the bright sound of FM music. AFC for casy FM tuning. Use
“Auto” position for only radio, or the “Alarm” setting for
alarm & radio. The clock-controlled accessory AC socket will
even perk coffee for you in the morning. The “‘Snooze” button
turns off the alarm for 10 minute periods until you move the
function switch . . . lets you wake up gradually, Easy circuit
board construction. For an casy way to get up, order yours
now, 8 Ibs.

Heathkit GR-48 Solid-State AM /FM Table Radio

An ideal table radio for any room in the house. All solid-state
circuitry delivers the same excellent sound as the GR-58 above,
but without the clock and alarm functions. An Automatic Fre-
quency Control position on the mode switch locks that FM
station in and makes tuning easy. Designer-styled avocado green
cabinet with matching grille cloth. Fast, simple circuit board
construction. 5 lbs,

Heathkit 1G-28 Solid-State Color-Bar—Dot Generator

The new Heathkit 1G-28 is the most advanced instrument of
its type available . . . at any price. Computer-type integrated
circuitry eliminates divider chain adjustments and instability —
no flutter, jitter or bounce . . . ¢ver. Delivers 12 patterns —
standard 9x9 dots, cross-hatch, vertical & horizontal lines, color
bars & shading bars . . . plus the exclusive Heath ““3 x 3” display
of all patterns . . . plus a clear raster so necessary for purity
adjustments. Also features variable front panel tuning for chan-
nels 2 through 6, front panel sync output, two front panel con-
venicnce outlets, variable positive or negative video output,
built-in gun shorting circuits and grid jacks and vectorscope
display capability. 8 1bs.

Heathkit SB-500 2-Meter Transverter

The new SB-500 allows owners of Heathkit models SB-101,
SB-110A, HW-100 and the SB-301/401 combination to op-
erate on 2-meters without having to buy a complete new rig.
It gives complete, reliable SSB & CW facilities from 144 to
148 MHz and features a husky 50 watts output, fast, easy tuning
and a 0.2 uV receiver sensitivity. A built-in meter monitors final
plate current or relative power. Internal relays eliminate cable
changing when switching from LB gear to the SB-500. Step up
to 2" now, with the SB-500. 19 lbs,

Heathkit PM-18 Fotoval® I Darkroom Computer

A new, low cost way to consistently produce beautiful B & W
prints . . . without time, money and paper-wasting test strips.
Once programmed, Fotoval 11 Darkroom Computer eliminates
guesswork by accurately determining correct paper grade and
exposure time — instantly. Put your negative in enlarger, make
two quick readings with the built-in Exposure Probe, adjust
enlarging diaphragm, expose for indicated time, and develop.
The result is a beautiful print. Quick, easy conversion to color
work too, with the accessory Color Probe Kit. 7 Ibs.

POPULAR ELECTRONICS




From The Leader

Now There are 4 Heathkit Color TV's...
All With 2-Year Picture Tube Warranty

NEW Deluxe “681" Color TV With Automatic Fine Tuning

The new Heathkit “681" is the most advanced color TV on the
market. Compare the GR-681 against any other sct available,
at any price . . . there isn't one that has all of these advanced
features . . . Factory assembled Automatic Fine Tuning on all
83 channels that locks in the best color picture in the industry
... Push-button Power Channel selection on VHF . . . Built-in
cable-type remote control for turning set on and off and changing
VHEF channels . . . Provision for adding Wireless Remote Control
at any time . . . Bridge-type low voltage power supply for su-
perior regulation . . . plus the self-servicing features standard
on all Heathkit color TV's . .. plus all the features of the GR-295
below. Compare the *681" against the rest . . . and be convinced.
135 1bs.

GRA-295-4, Mediterranean cabinet shown.......... 0Ga0 000000000 $119.50°
Other cabinets from $62.95°

Deluxe “295" Color TV... Model GR-295

The GR-295 is packed with performance . . . a top quality
American brand 295 sq. in. color tube with improved phosphors
and a boosted B + supply deliver brighter, livlier color ... Auto-
matic degaussing . . . Exclusive Heath Magna-Shield . . . Auto-
matic Color Control & AGC for pure, flutter-free pictures under
all conditions . . . preasscmbled 3-stage IF . . . Deluxe VHF
tuner with “*‘memory” fine tuning . . . hi-fi sound output . ..
300 & 75 ohm VHF antenna inputs . . . plus exclusive Heath
self-servicing features that can save you hundreds of dollars.
131 lbs.

GRA-295-1, Walnut cabinet ShOWRN. .. .. .vverrernseniesooienreons $62.95°
Other cabinets from $99.95*

Deluxe “227" Color TV... Model GR-227

Has same high performance & built-in self-servicing features
as *295", except for 227 sq. in. screen. And, like the *295",
it can be installed threec ways — in one of the beautiful Heath
factory assembled cabincts, your own custom cabinet or in a
wall. 114 lbs.

GRA-227-1, Walnut cabinet Shown.. ... ...cviiiiiiiiiairocnionons $59,95°
Other cabinets from $36.95°

Deluxe “180” Color TV... Model GR-180

The **180" features the same remarkable perfo rmance and built-
in sclf-servicing facilities as the *295" except for 180 sq. in.
viewing arca. Feature for feature, the **180” is casily your best
buy in color TV. 102 Ibs.

GRS-180-5, table model cabinetand carn. . .........coiiiiiinienns $39.95°
Other cabinets from $24.95°

Now, Wireless Remote Control For Heathkit Color TV's
New Wireless Remote Control turns your Heathkit color TV on
& off, changes VHF channels, adjusts volume, color and tint —
all by sonic control. Installs on any rectangular tube Heathkit
Color TV, even if you built it years ago. Circuit board/wiring
harness construction.

Kit GRA-681-6, 7 Ibs., for Heathkit GR-681 Color TV's. ...
Kit GRA-295-6, 9 Ibs., for Heathkit GR-295 & GR-25 TV's. .
Kit GRA-227-6, 9 ibs., for Heathkit GR-227 & GR-180 TV's. ....... $69.95°

... $59.95°

NEW

Benton Harbor, Michigan 43022

Kit GR-681

4999*

(less cabinet)

Kit GR-227

$39995*

(less cabinet)

- N
PR
wert

‘ TV
g

-
HEATH COMPANY, Dept. 10-4

Kit GR-295

$44995*

(less cabinet)

Kit GR-180

$3499*

(less cabinet)

New Wireless

TV Remate Control
For GR.295. GR-227
& GR-180

$6995

New Wireless
Remote Control
For GR-881

85995

April, 1969
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FREE 1969 CATALOG! | O Enciosedis’s olus shippin. }

Now with more kits, more color. | Please send model (3)___

Fully describes these along with O Please send FREE Heathkil Catalog. |

over 300 Kits for stereo/hi-fi, | O Please send Credit Application. 1

calor TV, slectronic organs, elec. ¥ | Name

tric guitar & amplifier, amateur I

radio, marine, educationai, C8, |  Address. |

home & hobby. Mail coupon or |

write Heath Company, Benton City. State__ Zip I

Harbor, MIC:"E"; . | owan order prices; F.0.B. factory. Prices & specificalions subject to change withoul notice. CL-355 I
____________________ — -t




“He's a. good worker.
I'd promote him
right now if he had
more education

In electronics.”

Could they be talking about you?

You'll miss a lot of opportunities if you try to get along
in the electronics industry without an advanced edu-
cation. Many doors will be closed to you, and no
amount of hard work will open them.

But you can build a rewarding career if you supple-
ment your experience with specialized knowledge of
one of the key areas of electronics. As a specialist,
you will enjoy security, excellent pay, and the kind of
future you want for yourself and your family.

Going back to school isn't easy for a man with a

18

full-time job and family obligations. But CRE! Home
Study Programs make it possible for you to get the
additional education you need without attending
classes. You study at home, at your own pace, on
your own schedule. You study with the assurance that
what you learn can be applied to the job immediately.

CRE! Programs cover all important areas of elec-
tronics including communications, radar and sonar,
even missile and spacecraft guidance. You're sure to
find a program that fits your career objectives.

POPULAR ELECTRONICS




Expanded
covera
solid stat
electronics
including
integrated
circuits! @

CREI, Home Study Division
McGraw-Hill Book Company

Dept. 1203H, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please send me FREE book describing CREI Programs. |
am emplored in electronics and have a high school education.

|
l
|
|
J

NAME AGE

r

|

|

|

|

|

|

|

You're eligible for a CREI Program if you work in elec- I
tronics and have a high school education. Our FREE I ADORESS

|

1

|

|

|

I

]

|

L

book gives complete information. Mail postpaid card cITy. STATE 2iP CODE
for your copy. If card is detached, use coupon at right
or write: CREI, Dept. 1204H, 3224 16th St., N.W., Wash-
ington, D.C. 20010. !

EMPLOYED BY.

TYPE OF PRESENT WORK 0 G.l. BILL

1 am interested in O Electronic Engineering Technology
O Space Electronics O Nuclear Engineering Technology
O NEW! Digital Communications

Foonded 132

I-—___—————.—————————

I a—_—x APPROVED FOR TRAINING UNDER NEW G.I. BILL
April, 1969 21




NEW
PRODUCTS

Additional information on products cov-
ered in this section is available from the
manufacturers. Each mnew product is
identified by a code number. To obtain
further details on any of them, simply fill
in and mail the coupon on page 15 or 115.

BOOKSHELF SPEAKER SYSTEM

Dynaco, Inc., recently announced the avail-
ability of its first speaker system, designated
the Model A-25. This bookshelf system em-
ploys an aperiodic de-
sign, utilizing a novel
acoustic impedance sys-
tem to provide the effect
of variable cabinet vol-
ume. The aperiodic de-
sign is said to improve
speaker damping mark-
edly. thus contributing
to improved low-fre-
quency transient re-
sponse and yielding a
tighter, better defined
bass, with effective cone
motion control down to
d.c. A smoother impedance curve and es-
sentially resistive load characteristics pro-
vide improved coupling between amplifier
and speaker system in addition to more ef-
ficient power transfer. Technical specifica-
tions: 8-ohm impedance; 10” extended excur-
sion woofer and non-rigid hemispherical
tweeter with 1500-Hz noninductive crossover
network; maximum 39 THD above 50 Hz
with constant 25-watt input; five-position
tweeter level control.

Circle No. 77 on Reoder Service Page 15 or 115
KIT-BUILDER *‘CUSTOM’* CABINETS

Bell Educationual Laboratories has developed
2 new line of ‘“‘custom” cabinets that are
ideally suited to complement home-brew
projects. Trademarked under the name
“FLEXICAB,” each cab-
inet consists of six pan-
els and 12 ‘“vise-grip”
slides. The panels are
rugged 26-gauge vinyl-
clad steel plates, avail-
able with either walnut
wood grain or black
leather finishes; front
panels are either brushed brass or chrome
finish. The FLEXICAB is packaged with a
set of pressure-sensitive labels which can be
used to identify controls and functions. The
cabinets are available in three sizes: 3” x 4”

22

X 47;3” X 47 X 6”; and 3” X 6” X 9”. Each
can be assembled in minutes simply by join-
ing the panels with the sides, thus eliminat-
ing the need for special hand tools, screws,
and adhesives.

Circle No. 78 on Reoder Service Page 15 or |15

CASSETTE STEREQ TAPE SYSTEM

Four-track stereo playback and two-track
monaural record features are offered at mod-
est cost in the Model RK-200 mobile cassette
stereo tape system
now being offered by
Lafayette Radio
Electronics. The sys-
tem can be operated
on any 12-volt d.c.
system, whether
positive or negative
ground. It.employs a single lever control for
all tape modes, including start, stop, fast
forward, and rewind. A stereo balance con-
trol is also provided, in addition to a record/
safety button and separate volume and tone
controls. Maximum record/play time is 120
minutes. The system includes a 60-minute
tape cassette, remote-control stop/start
microphone with spiral retractable cord, and
an adjustable gimbal mounting bracket.

Circle No. 79 on Reoder Service Poge 15 or |15
TUBE TESTER

Seco Electronics Corporation’s Model 88A
tube tester will test both color and mono-
chrome TV picture tubes as well as evaluate
nuvistors, novars, compactrons, decals, mag-
novals, and all 7-, 8-, and
9-pin tubes. Test volt-
ages do not exceed 25
volts d.c. or 22 volts a.c.,
and current is compara-
tively low. Amplified
meter readings of test
information detect culls
and problem tubes with
a sensitivity not other-
wise possible with a di-
rect meter circuit and neon lamps. The
Model 88A utilizes “grid circuit tests” to
make up to eleven simultaneous checks for
leakage, shorts, and grid emission or current
reversal-—not to mention tube merit and fila-
ment continuity. Setup data for multiple
tests are arranged on handy flip-over cards.
The card system is automatically kept cur-
rent free of charge for registered owners.

Circle No, 80 on Reoder Service Poge 15 or |15

BATTERY-BOOST REGULATOR FOR (B

The Model BBR-1216 “Battery-Boost Regula-
tor” made by Mark Products Compuny is a
d.c. regulator designed to provide constant
voltage output for mobile CB and Business
Band transceivers. This all-solid-state de-
vice is said to provide optimum power out-
put on “transmit”’ and improved receiver
sensitivity. Technical specifications: 11-16
volts input (preset at factory for 155 volts
but can be field adjusted to provide outputs

POPULAR ELECTRONICS




The New 1969 Improved Model 257 A R[VO[”’IO”ARY N[W

TUBE TESTING OUTFIT

COMPLETE WITH ALL

ADAPTERS AND ACCESSORIES,
NO 'EXTRAS”

STANDARD TUBES:

# Tests the new Novars, Nuvistors, 10 Pins, Magnovais,
Compactrons and Decals.

¥* More than 2,500 tube listings.

v Tests each sectlon of muiti-section tubes individually
for shorts, leakage and Cathode emission.

v’ Ultra sensitive circuit will indicate leakage up to 5
Megohms.

y# Employs new improved 4%” dual scale meter with a
unique sealed damping chamber to assure accurate,
vibration-less readings.

,# Complete set of tube straighteners mounted on front

panel,

The Model 257 is housed in a handsome, sturdy, portable case, Comes complete with all
adapters and accessories, ready to plug in and use. No “extras” to buy. Only . ........

e Tests all modern tubes including

Novars, Nuvistors, Compactrons and Decals.

o All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.
Don't confuse the Model 257 picture tube accessory
components with mass produced *'picture tube adap-
ters” designed to work in conjunction with all com-
petitive tube testers. The basic Madel 257 circuit was
modified to work compatibly with our picture tube ac-
cessories and those components gre not sold by us to
be used with other competitive tube testers or even
tube testers previously produced by us. They were
custom designed and produced to work specifically in
conjunction with the Model 257,

BLACK AND WHITE PICTURE TUBES:

1# Single cable used for testing all Black and White Picture
Tubes with deflection angles 50 to 114 degrees.

1 The Model 257 tests all Black and White Picture Tubes
for emission, inter-element shorts and leakage.

COLOR PICTURE TUBES:

1# The Red, Green and Blue Color guns are tested individ-
ually for cathode emission quality, and each gun is
tested separa‘ely for shorts or leakage between control
grid, cathode and heater. Employment of a newly per-
fected dual socket cabte enables accomplishments of all

tests in the shortest possible time.

NOTICE

period of 32 years.

We have been producing radlo. TV and electronic test equipment since 1935 which means we were making
Tube Testers at a time when there were relatively few tubes on the market.
model 257 employs every design improvement and every technique we have learned oves an uninterrupted production

‘way before the advent of TV. The

Accurate Instrument Co.. inc.

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

i ACCURATE INSTRUMENT CO., INC.
! Dept. 640

Piease rush me one Model 257, If satisfactory | agree to pay $10.00 within 10 days
and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling

Try it for 10 days before you buy.
If completely satisfied then send
$10.00 and pay the balance at the
rate of $10.00 per month until the
total price of $47.50 (plus P.P.,

I Name.

2435 White Plalns Road, Bronx, N, Y. 10467

handling and budget charge) is

| Address.

paid. If not completely satisfied, I ey

Zone. State.

return to us, no explanation
necessary.

o
[
1
|
i
and budget charge) is paid. If not satisfactory, | may return for cancellation of account. :
1
I
|
|
|

(O Save Money! Check here and enclose $47.50 with this coupon and we wlili pay all shipping
| charges. You stili retaln the privilege of returning after 10 cay triai for fuil refund.

CIRCLE NO. 1 ON READER SERVICE PAGE

April, 1969



PRODUCTS (Continued from page 22)

hetween 12 and 16 volts); 2-ampere maximum
output current; 10-transistor, three-diode
(one zener) circuitry; fused input and out-
put; ON/OFF switch (when set on OFF posi-
tion, transceiver is connected directly to car
battery).

Circle No. 81 on Reader Service Page 15 or 115
CB PHONE PATCH

Now you can interconnect any CB base trans-
ceiver with a telephone and extend a CB
call to any telephone in the nation with Hy-
Gain Electronics Corpo-
ration’s new Model 402
CB Phone Patch. The
Model 402 can be easily
connected to any CB
transceiver in just a few
minutes. Two controls
are provided: an ON/OFF switch and
phone patch MODULATION GAIN control.
The low-cost Model 402 Phone Patch is sup-
plied with complete instructions for installa-
tion and connection to the telephone terminal
box, or wall outlet.

Circle No. 82 on Reader Service Page 15 or | 15

ADVANCED FM STEREO RECEIVER

Plug-in modular circuitry and IC i.f. strip
are just two of the many features you'll find
in the H. H. Scott, Inc., Model 342C 100-watt
FM stereo receiver. In addition, the 342C
has a built-in com-
puter circuit, called
the ‘“Perfectune,”
that tells the user
when a station is
perfectly tuned in.
Other features include a built-in line-cord
antenna, silver-plated FET front end, FET
tone controls, and plug-in speaker connec-
tions that eliminate phasing problems. Tech-
nical specifications: 80-watt =1 dB at 8 ohms
IHF, 100-watt =1 dB at 4 ohms output power;
0.8% distortion at 30 watts, continuous out-
put single channel; 35-dB selectivity; 20-
20,000 Hz=*+1 dB frequency response; —55-dB
hum and noise; 80-dB cross modulation re-
jection; 1.9-4,V usable sensitivity; 40-dB
tuner stereo separation; 11 FM i.f. stages;
2.5-dB capture ratio; 60-dB S/N ratio; 4-mV
phono sensitivity.

Circle No. 83 on Reader Service Page 15 or 115

TREASURE LOCATOR KIT

The use of three field-effect transistors and
two silicon transistors in the Caringella
Electronics, Inc., Model TRL-1 treasure loca-
tor is guaranteed to provide exceptional op-
erating stability. The TRL-1, available only
in kit form can be used for locating buried
pipes, lost jewelry, coins, all types of metals,
minerals, and other valuables. It is ideal for
beachcombing. Assembly of the kit is sim-
plified by the utilization of an etched cir-

24

cuit board and easy-to-follow instructions.
A unique feature of the TRL-1 is the 6~
etched-circuit “search” coil furnished with
the kit; so there are no coils to wind and no
need of test equipment for alignment. The
handle-mounted search coil is adjustable to
any angle.

Circle No. 84 on Reader Service Page 15 or 115

AUTOMATIC PIGTAIL FORMER

The Model G-6 “Lead Ejector” made by
Bailey Company is a simple syringe-like tool
that eliminates most of
the time and effort nor-
mally required for the
preparation of the con-
ductors in shielded ca-
ble. The point of the
tool is inserted be-
tween the braid and in-
ner conductor, parting
the shield from the in-
side without breaking
wires. A plunger is
then depressed, ejecting
the inner conductor

through the previously
‘\ formed exit hole. No

trimming of the conduc-
tors is needed, so the
danger of loose wire “whiskers” is elimi-
nated. The Model G-6 kit consists of the
basic syringe device and six interchangeable
point/plungers ranging in size from 0.039”
to 0.175” to fit a wide range of inner-conduc-
tor diameters.

Circle No. 85 on Reader Service Page 15 or 115

TRANSCRIPTION TURNTABLE

An advanced transcription turntable, Model
TD-125, is now available from Elpa Market-
ing Industries. The new Thorens turntable
is designed to meet new, more demanding re-
quirements for sound reproduction. It in-
corporates transistor-
ized drive system that
reduces the speed of
rotation of the motor
to an extremely low
value to eliminate au-
dible rumble. Among
its many other fea-
tures, the TD-125 is equipped with electronic
speed selector and pitch control, three speeds
(16, 33, 45 r/m), dynamically balanced 12” die-
cast turntable that guarantees low wow and
flutter, and a replaceable tone-arm board.

Circle No. 86 on Reader Service Page 15 or 115

o

POLICE/FIRE EMERGENCY CALL CONVERTER

A “Piggy-Back” Converter that allows any
modern AM receiver to get police, fire, and
other emergency calls has been introduced
by Trojan Electronics, Inc. In operation, the
converter is placed in close proximity to the
receiver which has been tuned to approxi-
mately 535 kHz. The receiver is then fine
tuned to a point on the dial where the desired

(Continued on page 118)
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1255 EL ECTRONIC
EXPERIVENTER'S

HANDBOOK

SPRING EDIWNION $1.25

BUILD 60-WAT™ GUITAR AMPLIFIER WITR FUZZ, REVERS AND
TREMOLO © EXPERIMENTS WITH BINARY ADDITION ® BLOOD
PRESSURE MONITOR ® SHORT-WAVE TIME SIGNAL RECEIVER

© DIAL YOUR EOOM LIGHTING ® THREE UNUSUAL ALARM
PROJECTS ® SINGLE CHANNEL COLOR GRGAN ® ELECTRONIC
ORGAN TUNERE® TUNE BASS REFLEX SPEAKER ENCLOSURE &
BUILD PRECISIDN VOLTMETER ® MEASURE CAR ACCELERATION

“36.,?. ELECTR HN IR

SPRING EDITION

BUILOSO-WATT GUITAR AMPLIFIER WITH “UZZ, REVERB AND
TREMOLO & EXPERIMENTS WITH BINARYADDITION © BETOD
PRESSURE MONITOR ® SHOA™-WAVE TIME SIGNAL RECEIVER

# DIAL YOUR RODM LIGHTING © THREE UNUSUAL ALARM
PROJBCTS & SINGLE CHANNEL COLOR ORBAN @ ELECTRONIC
ORGAN TUNER © TUNE BASS REFLEX-SPBAKER ENCLOSURE
BUILD-PRECISION VOLTMETER ® MEASUBE CAR ACCELERATION'

No doubt about it: The more you use the Spring 1969 ELECTRONIC
EXPERIMENTER’S HANDBOQOK, the more valuable it becomes!

For with this new 150-page edition, you'll
build the “Cyclops” intruder detector e an
automobile omni-alarm ® a megahertz UJT
osciilator » the M/M/M instrument amplifier
e an FET interval timer ® a musical pitch
reference ® a transistor test adapter for your
VTVM e the ‘‘Hart-65" transmitter ® even a
light control for battery-operated toys!

You'll comstruct 27 fascinating electronics
items in all-worth literally hundreds of dollars
—all for a mere fraction of their actual value.

Each project contains complete schematics,
illustrations, parts lists and easy-to-follow
instructions that guarantee perfect tinished
products!

GET THE DELUXE LEATHERFLEX- BOUND EDITION
for just $3.50 POSTPAID!

The Spring 1969 ELECTRONIC
EXPERIMENTER'S HANDBOOK
is also available in a splendid
deluxe edition. Rugged Leath-
erflex cover proyides lasting
protection yet is softly tex-
tured and gold-embossed for
the look of elegance. A col-
lector’s item—a superb addi-
tion to your electromics book-
shelf. And it's yours, for just
$3.50. postpaid, when you check
the appropriate box on the
order form.
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But valuable products are only part of the
profits you get from the Spring 1969 ELEC-
TRONIC EXPERIMENTER'S HANDBOOK.

You also profit by doing, learning, meeting
the challenge of today's electronics world.
You'll pick up scores of professional tips and
techniques designed to increase your elec-
tronics skill . . . and keep up with the latest
advances in the field.

Be sure to order your copy while supplies last.
Fill and mail the coupon below—TODAY!

ZIFF-DAVIS SERVICE DIV., DEPT. EEH-S

595 Broadway, New York, N.Y. 10012

OK! Send me the all-new Spring 1969 ELECTRONIC EXPERIMENTER'S

HANDBOOK.

1 $1.25 enclosed, plus 25¢ for shipping and handlmg Send me the
regular edition. ($2. 00 for orders outside the U.S.A

[J $3.50 enclosed. Send me the Deluxe Leatherflex- bound editian,
postpaid. (34.50 for orders outside the U.S.A.) Allow three addi-
tional weeks for delivery.

Print Name

Address

City

State Zip

| missed the big Winter 1969 edition. Piease send me the [] regufar
edition {] Deluxe Leatherflex-bound edition. (Prices same as above.)

PAYMENT MUST BE ENCLOSED WITH ORDER.
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Words are inherently limited in stimulating
the emotions aroused by music. This is especially so

in describing how high fidelity components perform.

With cartridges, for example. we speak of
flat frequency response, high compliance,
low mass, stereo separation. Wards like these
enlighten the technicallv minded. But they do
little or nothing for those who seek
only the sheer pleasure of listening.

We kept both aspects in mind when
developing the X V-15 series of cartridges.

We made the technical measurements. And we listened.

We listened especially for the ability of
these cartridges to reproduce the entire range

\ » 3

of every instrument. With ne loss of power.
In the case ¢f woodwinds, this meanta cartridge
that could recreate the exact nuances that distinguish
an oboe from an English horn. A ¢lar net froma
bass clarinet. A bassoon in its lower register from
a contrabassoon in its higher register
We call this achievement “1009,, woodwind power.”
When you play your records witk an XV-15, you won’t be
concerned with even that simple phrase.
Instead, you'll just feel and enjoy the renewed experience
of what high fidelity is really all about.

S
PICKERING ~, !

THE NEW PICKERING Xv-15/750€

PREMIER *SODEL OF TME XV-15 SERIES.TRACKS AT %2 TO1GRAM. DYNRMIC COUPLING FACTOR OF 750FOR
USE IN FINEST TONEARMS, $60.00. OTHER Xv- 15 CARTRIDGES FROM $29.95. FICKERING & CO.,PLAINVIEW, L.I.,N.Y.

CIRCLE NO. 25 ON READER SERVICE PAGE
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inear
IC*

f r Low-cost
0 '[he . package of
xperimenter
IC’s

has many uses—like
building an FM wireless mike

April, 1969

B y this time, most everybody who has

done any electronies experimentation
knows what an integrated circuit is, but
he may not know how to use one. He
knows that many integrated circuits
(IC’s) can contain a number of transis-
tors, diodes, and resistors in a very small
package and that they can be used to form
some very complex circuits. Integrated
circuits come in a variety of package
shapes. Some are about the size of a
standard TO-5 transistor case but they
have 10 leads instead of the 3 or 4 need-
ed for transistors; others are in flat, rec-
tangular, “in-line” packages with 14 or
more pins. Whatever the shape, the
uses for IC’s are myriad.

This was not always the case. A few
years ago, it was very expensive to pro-
duce IC's and they were used primarily
in digital applications. A large-scale digi-
tal computer uses literally thousands of
the same IC flip-flop so costs can be
spread over high-quantity production.
(Digital IC’s are of the on-off, two-volt-
age-level type.)
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KD2116 (8)

°
BOTTOM VIEW

Fig. 1. The KD2116 consists of four closely
matched npn transistors arranged in a pair
of Darlingtons. All collectors are common.

Production techniques have improved
in the last few years, however, and about
two years ago semiconductor manufac-
turers came out with linear IC’s (am-
plifiers, etc.), which, though they were
still relatively expensive compared to dis-
crete components, found great favor in
the communications industry. Television
and FM receiver manufacturers immedi-
ately began using IC’s in their products.
Now IC’s are found in CB units and to an
increasing extent in standard broadcast
receivers.

For the average electronics experi-
menter, most of the linear IC’s available
(and they are made by almost all of the
semiconductor manufacturers) are still
too expensive for wide use—though he
appreciates their superior performance
characteristics and high reliability. Times
are still changing, however, and it is
possible that now the experimenter’s
chance to use IC’s is at hand. RCA now
has available at its distributors a Linear
Integrated Circuit Variety Pack (KD-
2117) for just $4.40. The pack contains
five TO-5-size linear IC’s: two KD2114
transistor arrays, two KD2116 dual-Dar-
lington arrays, and a KD2115 audio am-
plifier. With the IC’s comes a booklet
describing 12 basic starter circuits that
are not only good in themselves, but
will suggest many others.

KD2116. This 10-lead integrated circuit
consists of four transistors connected
to form two independent. Darlington
pairs as shown in Fig. 1. The closely
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matched transistors with emitter-fol-
lower outputs provide very low noise
and a gain-bandwidth product in excess
of 100 MHz. Typical applications for this
IC include a stereo phono amplifier, a
low-noise differential amplifier, an opera-
tional-amplifier driver, and low-level ste-
reo and single-channel stages. In the ste-
reo phono application, the KD2116 can
be mounted directly on the phono arm
near the cartridge; and, because of the
low noise, high input impedance, and
low output impedance, minimum shield-
ing is required from the pickup to the
amplifier. The buffering action of the
KD2116 also substantially reduces losses
and decreases hum pickup.

One typical audio circuit is shown in
Fig. 2. This two-channel mixer combines
two independent inputs into a single
output. The input impedance is approxi-
mately 4700 ohms, while the output im-
pedance is about 10,000 ohms. Conven-
tional volume controls may be added
ahead of the circuit to adjust the re-
quired input levels.

KD2115. A multi-purpose, multi-fune-
tion power amplifier, this 12-lead inte-
grated circuit is designed for use in
portable or fixed communication equip-
ment. The circuit, shown in Fig. 3, in-
cludes a voltage regulator, a buffer stage,
a differential amplifier and phase split-
ter, a driver, and a power-output, push-
pull stage.

Although it can be used for a number
of different functions, the typical audio

OUTPUT
[o]

INPUTS%

< <
36K 15KS

Fig. 2. The KD2116 makes an excellent two-
channel mixer useful for audio systems.

POPULAR ELECTRONICS




Fig. 3. The KD2115 is com-
plete audio amplifier in a
TO-5 can. When driven from
a low-level signal, this IC
can put about 1%, watt to
a speaker. Because of its
low power requirements,
and smmall size, it makes a
good general-utility bench
amplifier, as well as a
handy amplifier for out-
door (battery) operation.

amplifier circuit shown in Fig. 4 should
interest most experimenters. This audio
amplifier can be used with a portable PA
system, as a phonograph amplifier, or in
any application that requires a low-pow-
er, portable, lightweight audio amplifier.

With a supply voltage as low as 3 volts,
the circuit will deliver 65 milliwatts to a
3.2-ohm speaker, with an idling current
of about 7 mA. With a 9-volt supply, the

circuit delivers about % watt with an
idle current of 22 mA. The temperature-
tracking voltage rcegulator in the IC
permits it to be used over a very wide
range of temperatures, making the
KD2115 ideal for outdoor applications.
With a supply voltage of 6 volts or
more, a heat sink (Wakefield NF209 or
similar) for the IC is recommended.
This insures maximum power output.

R2Z
470KZ

E cl
RIS SyF
100K3 T

Fig. 4. Add just a few outboard 4%
components to the KD2115, and T3
you have an excellent audio am-

plifier that can be very useful _l]
to the electronics experimenter. <

April, 1969
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KD2114

BOTTOM
VIEW

SUBSTRATE

@

Fig. 5. The KD2114 also contains four npn
transistors, arranged as an isolated pair
and a Darlington. Each transistor of the
Darlington can be used independently when
Certain external circuit changes are made.

The amplifier requires an input of
about 45 millivolts to drive to full output.
Frequency response is as good as the
output transformer and speaker will al-
low, and noise is very low.

This amplifier makes an excellent gen-
eral-purpose audio system for the bench
when working with projects that require
some form of audio amplification. It can
be used to test the front end of a circuit
before the regular audio amplifier is
built. In strong signal areas, the ampli-
fier can be driven by a crystal set.

KD2114. The four active devices in
this integrated circuit (Fig. 5) are two
isolated transistors (@1 and Q2) and
two transistors (@3 and Q4) with a
base-emitter common connection. The

four transistors can be used almost in-
dependently if terminal 2 is at either a.c.
or d.c. ground so that @3 can be used
as a common-emitter amplifier and @}
as a common-base amplifier. The pres-
ence of @3 does not inhibit the use of
@4 alone in a large number of circuits.

Applications of the KD2114 are many:
as a very-wide-bandwidth video ampli-
fier (upper 3-dB point can reach 30
MHz); as an r.f. amplifier for the fre-
quency range between 2 and 100 MHz;
as an i.f. amplifier with 30-dB gain at
1 MHz; or as a class B audio amplifier
delivering about 40 mW.

A Wireless Microphone. The circuit for
a good application of the KD2114 is
shown in Fig. 6. The wireless microphone
can transmit on any clear spot in the
88-t0-108-MHz commercial FM band and
has a range between 50 and 150 feet

PARTS LIST

B1—9-volt transistor radio battcry
CI1—=25-uF, 6-volt clectrolvtic capacitor
C2-—200-pl . 6-volt clectrolvtic capacitor
C3—20-uF, 10-volt clectrolytic capacitor
C4—15-pF silver mica capacitor
C5—0.001-uF, 25-volt capacitor
C6—0.1-uk, 25-volt capacitor
C7—=3-30-uF trimmer capacitor
1C1—Iutegrated circuit ¢ RCA KD2114)
J1-—Phono jack
I.1--Sce text
R1-=270-0hm
R2——150,000-0hm
R3—22,000-0hm
R4—1200-0him
R6—8200-0lm
R7—68-0lim
RS§—330-0lim
R9—6800-0lim

All resistors

14- or Vi-watt

R35—10,000-0km wminiaturc potentiometer

ST1—S8.p.5.1. switch (sce text)

Alisc—Plastic case (Harry Davies 220) with
plastic cover; 347 -long fiber spacers (2),; knob;
battery clip; 2Y4”-long piece of 3/16” brass
rod tone end threaded) ! low-impedaice 200-to-
600-0hm microphone (RCA HK-99); jack for
wike switch (optional); 2Vi" x 134" perf
board; metal for chassis; mounting hardwarc;
shiclded-pair audio cable; wire; solder; clc.

u
B Fig. 6. An excelient wireless
3-30 microphone can be made using
the KD2114. Speech quality is
S'K very good (with the microphone
suggested), and range is about
L 50 to 150 feet, depending on
i-'g'}o Bltl_ receiver used and its antenna.
n 9V —
=
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Fig. 7. The wireless microphone
is built perf-board style as
shown here. Also shown is
the suggested component place-
ment. However the circuit is
built, observe good r.f. wiring
practice for best results. The
perf board is notched at the
corners to fit the plastic case.

depending on the type and location of
receiver antenna used. The unit has high
speech quality and low current drain. A
conventional 9-volt transistor radio bat-
tery provides the power. The antenna
length has been limited to keep radiation
within the FCC regulations for wireless
microphones.

Any type of neat construction can be
used to build the wireless microphone,
but, if you want to duplicate the au-
thor’s version, make a perf board like

April, 1969

that shown in Fig. 7. The corners of the
plastic board are cut so that the com-
pleted mike will fit within the case. This
figure also shows the location of the vari-
ous components.

Coil L1 is made of 6 turns of 12 wire,
with an inside diameter of %s” and an
overall length of %”. The antenna tap
is 1% turns from the cold (C6) side.
Tunirg capacitor C7 s soldered directly
to the top side of the first and last coil
turns and is physically arranged so that

Fig. 8. Overall dimensions of the
wireless microphone chassis. The
perf board is mounted on stand-
offs, while battery is secured by
a metal clamp at one end. Flex-
ible leads couple the circuit to
three case-mounted components.
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it can be adjusted through a small hole
drilled in the plastic cover.

To duplicate the author's mike, make
the metal (aluminum) mounting chassis
and battery clamp shown in Fig. 8. The
two holes marked A and B are used
to mount the finished perf hoard, using
3" fiber spacers with suitable mounting
hardware. Small threaded nuts are
swaged into chass.s holes so that the
finished me-al ctassis can be mounted

Completed, mouated wirzless microphcne fits into
small plastic case. Tunitg capaditor C7 is acces-
sible through a small tole in the plastic cover.

32

A metal strap arrangement can be
mounted on the rear of the plas-
tic case so that the wireless
microphone can be carried on the
user's belt. The microphone can
be hand carried or mounted on
a neck strap for lavelier mike.

Tuning capacitor C7 is soldered
directly to the outside turns of
coil L1. The loose wire seen is
the connection to the antenna.

within the plastic case using suitable
screws from the rear of the case.

The lip of the 9-volt transistor radio
battery mounting clamp is mounted to
two more holes. Once the clamp is in
place, insert the battery between the two
panels and use 1-inch mounting hard-
ware between the upper holes to secure
the battery in place.

The antenna is made from a 2%”-long
piece of $14”-diameter brass rod that has
one end threaded. Mount it on one end
of the plastic case with a soldering lug
between the mounting screw and the
plastic case. The lug serves as the an-
tenna connector.

Mount miniature potentiometer RS

E
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Ry . microphone jack JI and power switch
- Y S71 (if used) at the other end of the
plastic case. If you use the microphone
called for in the Parts List, mount an
appropriate jack beside JZ for the mi-
crophone-switch output plug.

After the perf board is mounted on
the metal chassis, connect it to the case-
mounted components. Use shielded lead

(Continued on page 113)

A broadcast-band filter is used
with the marine-band converter
to eliminate pickup from strong
broadcast stations that might
cause undesired breakthrough.

Applications booklet for the
KD2117 series gives construc-
tion details for 12 projects: ¥5-
W audio amplifier, crystal cali-
brator, crystal oscillator, 2-
channel mixer, flip-flop, power
supply, microphone preampli-
fier, wide-band amplifier, wire-
less microphone, audio oscilla-
tor, electronic thermometer, and
marine-band converter. Photos
of last two are shown here.

The marine-band converter pro-
vides for reception of transmissions
on the 2-to-3-MHz band on any con-
ventional AM broadcast-band radio.
Coupling is through the antenna
input terminals on BCB receiver.

Interior of the marina-band converter shows the neat
construction that can be obtained. Although it looks
like a PC board, this unit uses perf-board wiring.

The electronic thermometer described in the KD2117
applications booklet measures from —58 to +167°F.
Various temperature sensing units can be used.

April, 1969 33



Build a Pos-Neg
Pulse Generator

INDISPENSABLE TRIGGER SOURCE FOR DIGITAL CIRCUITS

BY FRANK H. TOOKER

+9v

Ini 2R2
356K 247K
ar |
TIS43P>
3 NEG c2
l.OlyF
POS
OUTPUT

Fig. 1. Simple unijunction transistor
circuit generates positive or negative
pulses of relatively wide durations.

I N THE COURSE of experimenting with,

developing, and testing computer logic
and counter circuits, it is useful, if not
essential, to have an available source of
pulses to supply triggers or actuating sig-
nals. Such a source should provide pulses
that are quite narrow, of adequate am-
plitude, and either positive or negative
in polarity, selectable at the flick of
a switch.

The circuit shown in Fig. 1 is satis-
factory for a number of applications.
Output amplitude is good, and the setup
is quick and easy to breadboard in an
emergency. Pulse duration is wide, how-
ever.

In the circuit shown in Fig. 2, an in-
ductor, L1, with a fairly high Q is used
in the B2 circuit of @1, rather than a re-
sistor. Both B1 and the low end of timing
capacitor C1 are grounded. Each time
the UJT fires, a negative pulse and a
positive pulse are produced consecutive-

000pF

H'——o Fig. 2. This circuit generates
OUTPUT

+9v

C3

positive and negative pulses
simultaneously with the shape
of the pulse sharpened by the
inductor in the base 2 circuit.

34
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PARTS LIST

B1—9-volt transistor ballery

C1—0.022-uF, 100-volt A ylar capacilor

C2, C3—1000-pF silver-mica or polystyrene ca-
pacitor

D1—1N191 diode

L1-=50m!l, high-Q inductor, powdcred-iron
core

@1—Unijunction transistor (Texas Instrumenls
type TIS43)

+
] ‘I|
< B I
R4Z oV
4.7KE: =
Q2
MPFIST [
D1 c3
c2 INISI NEG 1000pF
1000pF 6
@ )l ’I s2
s OUTPUT
s
ZRe 2R3 3rs
210K 320K a7k
e
= B2 6D
E@BI
Ql Q2

Fig. 3. With the addition of a MOSFET, only positive-going pulses from Qi are
used. Phase splitting then provides a repetition rate of 400 pps of either polarity.

Q2—AMOSFET transistor (Motorola type
AMPF157%)
R1—56,000-0hm
R2—10,000-0hm
R3—20,000-0hm
R4, R5—4700-0hm
S1—s.p.s.t. switch
S2—s.p.d.L. switch
*Available from Robert A. Glassman. 20 [lamp-
ton Rd., Massapcqua, N.V. 11758. 8$1.30 cach,
post paid.

All resistors
Vs-watt

ly at B2. Other than this, ringing is
nagligible. For the component values giv-
en, pulse amplitudes are approximately
equal. Because the inductor is effectively
in parallel with the output, differentia-
tion occurs, with the result that both of
the output pulses are quite narrow. The
simple arrangement of two diodes and a
s.p.d.t. switch makes it possible to have
either positive or negative pulses at the
output.

Performance with this circuit is quite
good provided it is not too heavily load-
ed. (That is, it should preferably be used
with a fairly high-impedance load.) If
resistors B2 and R3 are sufficiently high
in value, and loading is very light, the
amplitude of the output pulse can ap-
proach the level of the power-supply po-
tential.

In the circuit shown in Fig. 3, only
the positive-going pulses from B2 of @1
are used since MOSFET @2 is an n-chan-
nel type. Negative pulses are suppressed
by diode D1. The type MPF157 MOSFET

April, 1969

was chosen for the phase splitter be-
cause of its ability to handle the signal
level and its excellent high-frequency re-
sponse, rather than because of its high
input impedance. The latter does permit
loading of the UJT almost entirely with
resistors, however.

With this circuit, differentiation oc-
curs in the C2-R2 circuit as well as in
L1. Repetition rate is about 400 pulses
per second, while pulse duration is about
12 psec and output amplitude is 3 volts.
Amplitudes of the positive and negative
pulses are equal.

When working with any MOSFET, take
care that you do not touch the isolated
gate lead since any static charge can de-
stroy the fine gate insulation within the
semiconductor. Keep the three leads in
direct electrical contact until the MOS-
FET is soldered into the circuit.

If a slower pulse rate is desired, in-
crease the value of either RI or ClI,
in small steps, until the desired rate is
obtained.
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One of our students
wrote this ad!

Harry Remmert decided he
needed more electronics
training to get ahead. He
carefully “’shopped around’”

for the best training he could
find. His detailed report on why
he chose CIE and how it worked
out makes a better ‘“ad’’ than
anything we could tell you.
Here’s his story, as he wrote it
to us in his own words.

By Harry Remmert

AFTER SEVEN YEARS in my present position, 1 was made
painfully aware of the fact that I had gotten just about
all the on-the-job training available. When 1 asked my
supervisor for an increase in pay, he said, “In what way
are you a more valuable cmployee now than when you
reccived your last raise?” Fortunately, I did reccive the
raise that time, but I realized that my pay was approach-
ing the maximum for a person with my limited training.
Education was the obvious answer, but I had enrolled
in three different night school courses over the years and
had not completed any of them. I'd be tired, or want to
do something else on class night, and would miss so many
classes that I'd fall behind, losc interest, and drop out.

The Advantages of Home Study

Therefore, it was easy to decide that home study was the
answer for somcone like me, who doesn’t want to be tied
down, With home study there is no schedule. I am the
boss, and I set the pace. There is no cramming for exams
because I decide when I am ready, and only then do I
take the exam. I never miss a point in the lecture because
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Harry Remmert on the job. An El

ics Ti A with a pi
future, he tells his own story on these pages.

it is right there in print for as many re-readings as I find
necessary. If I fecl tired, stay late at work, or just feel lazy,
I can skip school for a night or two and never fall behind.
The total absence of all pressure helps me to learn more
than I’d be able to grasp if I were just cramming it in to
meet an cxam deadline schedule. For me. these points
give home study courscs an overwhclming advantage over
scheduled classroom instruction.

Having decided on home study, why did I choose CIE?
I had catalogs from six different schools offering home
study courses. The CIE catalog arrived in less than onc
week (four days before I rcceived any of the other cata-
logs). This indicated (correctly) that from CIE I could
expect fast service on grades, questions, ctc. I climinated
those schools which were slow in sending catalogs.

FCC License Warranty Important

The First Class FCC Warranty* was also an attractive
point. I had seen “Q™ and “A” manuals for the FCC exams,

*CIE backs its FCC License-preparation courses with this famous Warranty:
graduates must be able to pass the applicable FCC License exam or their
tuition will be refunded in full,

POPULAR ELECTRONICS




and the material had always scemed just a littic beyond
my grasp. Score another point for CIE.

Another thing is that CIE offered a complete package:
FCC License and technical school diploma. Complction
time was rcasonably short, and I could attain something
definitc without dragging it out over an interminable num-
ber of years. Here I eliminated those schools which gave
college credits instead of graduation diplomas. 1 work in
the R and D department of a large company and it's been
my observation that technical school graduates generally
hold better positions than men with a few college credits.
A college degree is onc thing, but I'm 32 years old, and
10 or 15 years of part-time college just isn't for me. No,
I wanted to graduate in a year or two, not just start.

If a school offers both resident and correspondence
training, it's my feeling that the correspondence men are
sort of on the outside of things. Because 1 wanted to be
a full-fiedged student instead of just a tagalong;, CIE's
exclusively home study program naturally attracted me.

Then, too, it’s the men who know their theory who
are moving ahcad where I work. They can read schematics
and understand circuit operation. I want to be a good
thcory man.

From the forcgoing, you can sec I did not sclect CIE
in any haphazard fashion. I knew what I was looking for,
and onty CIE had all the things I wanted.

Two Pay Raises in Less Than a Year

Only cleven months after I enrolled with CIE, 1 passed
the FCC cxams for First Class Radiotelcphone License
with Radar Endorsement. I had a pay increase even be-
forc 1 got my licensc and another only ten months later.
I'm getting to be known as a thcory man around work,
instcad of one of the screwdriver mechanics.

These arc the tangiblc results. But just as important are
the things I've learned. I am smarter now than I had ever
thought 1 would be. It feels good to know that [ know
what I know now. Schematics that used to confuse me
completely arc now casy for me to rcad and interpret.
Yes, it is nice to be smarter, and that's probabty the most
satisfying result of my CIE experience.

Praise for Student Service

In closing, I'd like to get in a compliment for Mr. Chet
Martin, who has faithfully scen-to it that my supervisor
knows I'm studying. I think Mr. Martin’s monthly reports
to my supervisor and generally flaticring commentary have
been in large part responsible for my pay increascs. Mr.
Martin has given me much more student service than “the
contract calls for,” and I certainly owe him a sincere debt
of gratitude.

And finally, there is Mr. Tom Dufly. my instructor. I
don't believe I've ever had the individual attention in any
classroom that I've received from Mr. Dufly. He is clear,
authoritative, and spared no time or clfort to answer my
cvery question. In Mr. Dully, I've received everything 1
could have expected from a full-time private tutor.

I'm very, very satisfied with the whole CIE cxpericnce.

ENROLL UNDER NEW G.I. BILL
All CIE courses are available under the new G.l. Bill. If you
served on active duty since January 31, 1955, or are in service
now. check box on reply card or coupon for G.i. Bill information.

Every penny [ spent for my course was returned many
times over, both in incrcased wages and in personal satis-
faction.

Perhaps you too, like Harry Remmert, have rcalized that
to get ahead in Electronics today, you necd to know mueh
more than the “screwdriver mechanics.” They're limited
to “thinking with their hands”.. . learning by taking things
apart and putting them back together...soldering connec-
tions, testing circuits, and replacing components. Under-
standably, their pay is limited—and their future, too.

But for men like Harry Remmert, who have gotten the
training they need in the fundamentals of Electronics,
there are no such limitations. As “theory men,” they think
with their heads, not their hands. For trained technicimms
like this, the future is bright. Thousands of men are ur-
gently needed in virtually every field of Electronics, from
two-way mobile radio to computer testing and trouble-
shooting. And with this demand, salaries have skyrocketed.
Many tcchnicians carn $8,000, $10,000, $12,000 or more
a year. :

Send for Complete Information~FREE

Many men who arc advancing their Electronics carcer
started by reading our famous book, “How To Succeed
In Elcctronics.” 1t tells of the many clectronics careers
open to men with the proper training. And it tells which
courses of study best preparc you for the work you want.
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Which Transformer Is Which?

BY ROBERT P. BALIN

Transformers are used in electronic circuits to change voltages, couple signals, match im-
pedances, isolate circuits, and split or shift signal phases. To test your knowledge of trans-
formers, match the functions (1-10) to the proper circuits (A-K). Answers will be found on page 117
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Note: Construction of modules for the
Counter appeared in the March issue.
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Assembly of Complete Unit. The circuit
for the overall counter is shown in Fig.
17, while Fig. 18 shows the interior of
the chassis. The vinyl-clad case that
comes with the complete kit is punched
and machined, and includes assembly in-
structions. If you select another type of
enclosure, use Fig. 18 as a general layout
guide. An optional dialplate (see Parts
List for Fig. 17) adds a professional
touch and also serves as a front-panel
layout template.

Modules M1 through M6 are arranged
in a line along the front of the case,
supported by brackets similar to those
used on the “Digital Volt-Ohmmeter”
(PorULAR ELECTRONICS, December 1968).
The three decimal-point indicator lamps
are placed between the decade units as
shown in the photo, while the Power
Supply module (¥7) mounts on the rear
wall of the chassis with spacers and #6
hardware. The fuse (F1) and power
transformer (T1) are mounted on the
bottom of the chassis.

Note that the frame of input jack J2
is isolated <(insulated) from chassis
ground and has an independent ground
lead, called a ‘‘guard,” running directly
to the M1 board. This lead is very im-
portant since it prevents any internally
generated ground noise from interfering
with the input. Use nylon washers to
insulate the jack from the chassis.

Don’t forget the individual ground
leads from each module to the power
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Fig. 17. Interconnections for complete frequency counter. Signal input jack J2 is
insulated from chassis to prevent internal noise interference with the input signal.

supply ground buss.

The main selector switch (S2) has
four decks, one of which is isolated from
the other three by spacers. The isolated
deck controls the 117-volt, 60-Hz power,
while the other three (starting from the
front) select the frequency, the timing,
and the decimal point.
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Preliminary Checkout and Operation.
The frequency counter requires no cal-
ibration and has no internal adjustments.
It is only as accurate as the 117-volt a.c.
power-line stability and display resolu-
tion permit it to be. The following tests
can be performed to check the general
assembly for proper operation.
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PARTS LIST
COMPLETE COUNTER

C1—1-uF, 400-volt Al ylar capacitor

11-14—6.3-volt, 50-mA pilot lamp end lens as-
sembly, three green, one whitc (Southwest
Technical G-6.3 and 1-6.3, respectively or
similar)

J1—"hono jack

J2—Phono jack and nylan insulated rounting kit

M 1—Comparator module

M2—Scaler module

M3-M5—DCU module (sec text)

M6—Gate module

M7—DPower supply module

R1—470-0hm, V4-walt resistor

R2—10,000-0lm, Y4-watt resistor

R3—100,000-0/un, Yi-walt resistor

SI—Thrze-position, single-polc slide switch

S2—Four-deck, four-pole, cight-position, non-
shorting miniaturc sclector switch. Close space
first three dccks, isolate fourth with "
spacers. (Southwest Technical SW111S1 or
cquivalent)

S3—S.p.s.t. slide switch

S4—S.p.s.t. normally closed pushbiutton switch

Misc—3" x 5W” x 107 wvinyl-clad. prepunched
case and support asscmbly, dialplatc*, 1Y5-
inch knob, mounting brackcts for modulcs, nic-
chanical hardware, =16 wire Jor graunds, 322
hookup wire, solder.

*Anodizcd dialplatc available from Reill’s Photo
Finishing, 4627 N. 11th St., Phocnix, Arizona
85014 ; in black and silver $3.00; red, gold, or
copper $3.45. post paid in USA.

Note:—Complete kit of parts to build counter in-
cluding case but not dialplate is available from
Southwest Technical Products, Box 16297, San
Antonio, Texas 78216. Order # 165C, $120,
plus postage, 7 1b.

Plug the counter into a source of 117-
volt 60-Hz power and place selector
switch S2 on EVENTS and switch S3 on
FOLLOW. One, or possibly two, numerals
in each decade should be illuminated.
Momentarily depressing the RESET but-
ton should immediately produce a 0000
reading.

Check all supply voltages, particularly
the +6 and +3.6 volts, to be sure that
they are within 0.1 volt of their correct
values. The —6 and +12-volt supplies
should be checked at their respective
terminals on IC1 of the Comparator
module M1.

Place the range selector switch on the
0-200 Hz position and observe the
COUNTING light on the front panel. It
should cycle on for 10 seconds and off for
10 seconds. Place the selector switch on
0-2 kHz. The COUNTING light should
now cycle on for 1 second and off for 1
second. With the selector switch on any
higher range, the light should flash on
for 0.1 second, once each second.

To check the operation of the decimal-
point indicators, place the range selector
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HOW |IT WORKS
COMPLETE COUNTER

The frequency to be counted is applied to the
sensilivity control, which reduces the input level
by 1 or 10 to the approximately 100 millivolts
required for normal operation. The signal is then
sent to the Comparator module (A1) where it is
converted from a sine wave o a square wave of
the same frequency with sharp rise and fall times.
Any noise that might be present in the input is
also rejected in the Comparator. The Compara-
tor output is fed directly to the range selector
switch S2 and also to a pair of decade scalers that
provides divide-by-ten and divide-by-one-hundred
outputs. The latter are also connected to the
range selector switch.

The output of the Comparator (f) is selected
for the EVENTS function, 0-200 Hz, 0-2 kHz,
0-20 kHz and for the external gate (EXT.
GATE) operation. The output from the first
decade scaler (1/10) is used for the 0-200 Hz
position, and the output of the sccond scaler
(£/100) is used ior the 0-2 MHz position.

The titne base starts with a 60-Hz reference
from the power supply. This signal is filtered,
squared, and divided by six (all in module /6)
to obtain the O.t-second gating reference. Twa
divisions by ten produce the l-second and 10-
second time references. These time intervals, along
with a positive veltage for EVENTS and na
input for EXT. GATE are routed to the range
selector switch.

From the selector switch, the time commands
go through the HOLD-FOLLOW switch which
permits a choice of automatically updating the
reading or holding the last reading.

Both the measure command and the selected
input frequency go through the synchronizing
circuit in the Comparator module. The measure
command turns the electronic switch on and off,
but it doecs it in such a way that only whole cy-
cles of the input frequency are counted. This
eliminates the one-digit bobble in the counting.
The time-base gated frequency then goes to the
counting and display citcuits,

The counter can be reset to zero at any time
by operation of the manual RESET pushbutton.
but in normal modes of operation. the counters
are automatically reset just before a new count
begins.

The operation of the counter is fully automatic.
The available measure commands are 10-s
measure and 1C-s display for 0-200-Hz opera-
tion: 1-s mecasure and 1-s display for 0-2-kHz
operation: and 0.1-s measure and 0.9-s display
for the other ranges. To keep the display on
langer. lip switch S3 to HOLD.

switch on the 0-2 MHz position and note
that the left decimal point indicator is
illuminated. For other switch positions,
lights should be on as follows: 0-200
kHz, right; 0-20 kHz, center; 0-2 kHz,
left: 0-200 Hz, right.

With the counter still energized, set
the FOLLOW-HOLD switch to FOLLOW,
the range switch to 0-2 kHz, and the
SENS. (sensitivity) switch to .1. Insert a
test lead in the INPUT jack and touch the
other end of the test lead. Note that the
counter starts operating erratically only
when the COUNTING light is lit. The
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display should last only as long as the
COUNTING light is dark. The counting
units should start to count at the same
instant that the COUNTING light comes
back on. Placing the SENS. switch on
either the 1 or 10 position should stop
the counting operation.

If the counter passes all of these tests,
it is probably working properly and is
ready for use. As a final check, and to
gain some experience in using the coun-
ter, use a bounceless pushbutton circuit
{described in “Low-Cost Counting Unit,"”
POPULAR ELECTRONICS, February 1968, or
ELECTRONIC EXPERIMENTER'S HANDBOOK,
Winter 1969) and a low-frequency audio
oscillator. When using the counter, al-
ways start with the SENS. switch down
to the 1 or .1 position as required to get
a stable reading. Also, do not forget that
an input lead (whether it is coaxial
cable or phono lead) that is too long will
attenuate (and load) a high-frequency
signal.

Key Waveforms. The following infor-
mation can be used if trouble is experi-
enced in getting the counter to operate
properly. The waveforms at various
points in the circuit vary depending on
switch settings and the nature of the in-
put. However, there are some ecritical
points at which the waveforms can be
checked to determine whether the count-
er is working properly.

Comparator (M1) When sufficient in-
put signal is applied, the output at the
square-wave terminal of this module
(connected to DI and R7) should be
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Fig. 18. Author's prototype
may be duplicated or used as
a guide. Because of the length
of M7, the Power Supply mod-
ule, it is mounted along the
rear apron of the chassis. When
using a different physical lay-
out, remember that the Power
Supply generates some heat
and mount it out of the way
where it will not affect the heat-
sensitive components that are
mounted on the other modutes.

either a square or a rectangular wave
from 0 to 2.4 volts positive. The output
goes positive when the instantaneous
input signal drops below +10 mV and
drops to zero when the input exceeds 430
mV. The rise and fall times of this wave-
form should be about 60 nanoseconds.

The feedback to pin 2 of IC1 should
show a steep leading edge that reaches
+80 mV, followed by a rapid decay
(about 90 ns) to the +30 mV level. The
trailing edge of this waveform should
have a rapid transition to —40 mV and
a rapid decay back to 410 mV. This sig-
nal is present only when an input sig-
nal is applied to the counter. Because of
the very fast switching of this waveform,
you will have to use a high-quality, lab-
type oscilloscope to make exact measure-
ments although the basic signal can be
seen on a conventional service scope.

The synchronizing circuit in the Com-
parator can be tested by using a bounce-
less pushbutton and observing the DCU’s
and the COUNTING indicator light, in
the 0-200-Hz range. The first count after
the COUNTING light comes on should
not be counted, and the first DCU should
display starting at the second count. The
first count after the COUNTING light
goes off should be counted and the dis-
play should remain steady after that.
Correct operation of this circuit guaran-
tees that the device will only count whole
input cycles.

Scaler (M2) The input to the A scaler
should be identical to the square-wave
output observed on the Comparator.

Output A/10 should be a rectangular
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wave with a frequency 1/10 that of the
input. It should be about 1.8 volts in
amplitude and have a 6:4 duty cycle.
This, of course, is also the input to the B
scaler.

COUNTER SPECIFICATIONS

Function: Measuring frequency, events, events-
per-unit-time, or the ratio of two frequen-
cies. It is also a source of precision 0.1,
1-, and 10-second timing signals.

Ranges: 0-200 Hz, 0-2 kHz, 0-20 kHz, 0-200
kHz, 0-2 MHz, events, and extemally gated
events or ratio.

Accuracy: Power-line stability plus or minus
one-half count. Typical accuracy is 0.1%.

Resolution: One part in 2000 to full scale.
0.1 Hz on 0-200-Hz scale.

Sensitivity: Switch adjustable from nominal
0.1, 1, or 10 volts. For sine waves—30 mV
r.m.s. from 50 Hz to 3 MHz; 300 mV r.m.s.
from 5 to 50 Hz. For pulses—symmetric
pulse, 100 mV p-p; narrow positive puise,
50 mV p-p; narrow negative pulse, 700 mV
P-p.

Input conditioning: Automatically provided for
ail but mechanical contacts. High-gain IC
comparator provides snap action, 10-mV
noise offset, and 20-mV hysteresis. Any
reasonable wave shape is acceptable, in-
cluding sine or square waves, or rectangu-
lar pulses of either polarity.

Input protection: D.c. blocking to 200 volts.
Combination dual-diode limiter and d.c.
restorer allows safe measurement in prac-
tically ali test situations.

Input impedance: 10-volt range, 112,000
ohms; 1-volt range, 12,500 ohms; 0.1-volt
range, 2500 ohms. Typical shunting ca-
pacity is less than 30 pF.

Gating: Fully synchronized master gate used
to eliminate the one-count ambiguity as-
sociated with older counter designs. Last
digit is constant rather than bobbling be-
tween two values.

Display: Switch selects hold or follow. Infinite
display in hold function, automatic updat-
ing in follow. For 0-200 Hz, 10-second
measure, 10-second display; for 0-2 kHz,
1-second measure, l-second display; for
higher frequencies, 0.1-second measure,
0.9-second display.

Miscellaneous: Automatic overrange indicator
comes on when full-scale count is exceed-
ed. Floating decimal points. Manual reset
and override. Time gate outputs available
at gate terminal during measurement.
Modular construction adaptable to crystal
time base for higher accuracy. Extendable
with input scaling to 0-20 MHz or 0-200
MHz. All solid-state circuit uses 26 IC's,
43 transistors, and 14 diodes.
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The frequency of output B/10 should
be 1/10 that of A/10 and 1/100 that of
the input to the A scaler. Its amplitude
depends on the setting of the range se-
lector switch, but it should range be-
tween 1.8 and 3.6 volts, positive. It should
have a 6:4 duty cycle and rise and fall
times of about 50 ns.

The GATE terminal of the D scaler
should have a repeating waveform that
goes positive about 2 volts for 0.1 second
and to ground for G.9 second.

The output at C/2 should be a repeat-
ing signal that is pesitive for 1 second
and ground for 1 second, with an ampli-
tude of about 2 volts.

The output at C/10 should be a re-
peating symmetrical square wave with a
frequency of 0.2 Hz (5-second period),
with an amplitude of about 2 volts, posi-
tive.

Gate (M6) There should be a clean
60-Hz sine wave at the junction of DI
and R3 on this module (terminal 60 Hz).
It should be offset with the negative
peak at —0.7 volts and the positive at
4+ 2.4 volts.

At pin 7 of IC1 there should be a 60-
Hz rectangular wave having 50-ns rise
and fall times and an amplitude of about
+2 volts. The output at pin 8 of IC2
should be a 20-Hz rectangular wave with
a 1:2 duty cycle and a 2-volt positive
amplitude.

The 0.1 SEC output of this module
should be a symmetrical, positive-going
wave at 0.1 second, with 50-ns rise and
fall times. The 10 SEC output should be
positive for 10 seconds and ground for
10 seconds.

Reset. The reset buss (RST on all
modules except M2) is at ground most of
the time. Depressing the front panel
RESET switch should raise the level of
the buss to about 1.6 volts and all DCU’s
should promptly return to a zero indica-
tion. Also during normal operation, there
is, on the reset buss, a brief pulse, about
2 microseconds long and 1.6 volts in
amplitude, immediately after the leading
positive edge of the selected time gate.
This waveform erases the old counter
indications and drops them to zero the
instant a new measurement is to begin.
This waveform can be seen best on a
lab-type oscilloscope having both trig-
gered sweep and vertical channel delay.
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Build
VHV

Supply

10,000 VOLTS FROM COMMONLY
AVAILABLE COMPONENTS

BY PAUL H. FUGE

HERE STILL EXISTS a real need for

very-high-voltage power supplies even
in this era of low-voltage solid-state elec-
tronics—especially in the area of experi-
menting. A casual look around the vari-
ous school science fairs will reveal that
interest is still high for such projects as
air ionizers, Van de Graaff generators,
Tesla coils and the like. (One practical use
for a VHV supply was given in “The Not
Altogether Forgotten Electret” in the
March PoPULAR ELECTRONICS.)

In most cases, the VHV power supply
is required to deliver currents on the
order of only a few microamperes. So,

VHY
Sourpur

* SEE TEXT

AC

INPUT
By driving the very-high-voltage power supply with
a variable-voltage transformer, output voltage can
be made to vary above and below 10,000 voits.

to meet this requirement with maximum
economy, the VHV Supply described here
consists of an SCR, a capacitor, a com-
mon automobile spark coil, and a simple
triggering circuit. Operated from any
117-volt a.c. house line, the supply pro-
duces an output on the order of 10,000
volts which will jump a 3%” spark gap
and melt an electrode made of solder.
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How It Works. Referring to the sche-
matic diagram, when line power is ap-
plied to the circuit, DI conducts only
when it is forward biased, allowing C1 to
charge up. Then, when DI becomes re-
verse biased, C2 charges up through R1.
At some point during the charge cycle,
the potential across C2 reaches and ex-
ceeds the breakover voltage of trigger
diode D2. When this happens, D2 con-
ducts and delivers a triggering pulse to
the gate of SCR1, turning it on.

The instant SCRI1 fires, it forms a se-
ries circuit with CI and the primary of
spark coil T1 across the power line. As a
result, the charge on C1 rapidly dis-
charges through the low-resistance T1
primary, inducing a much higher voltage
across the secondary.

Then when D1 again becomes forward
biased on the next cycle of the applied
a.c., SCR1 cuts off, and the charge-dis-
charge cycle repeats itself until the a.c.
power is disconnected.

While the output of the VHV Supply
is a.c., it can easily be converted to d.c.
by installing a high-voltage TV (silicon)
rectifier and filter capacitor across the
high-voltage secondary of T1. However,
if you do this, be careful to limit the val-
ue of C1 to a small figure to prevent dam-
aging the rectifier by high-current spikes
when C1 discharges. If an a.c. output is
required, the value of C1 can be any-
where between 2 and 100 xF, although
the larger values will draw more current.

Construction. Parts location and orien-
tation are left to your discretion when
assembling the VHV Supply. However,
since potentials on the order of 10,000
volts are developed by the supply, fully
encapsulate all connections in a silicone
potting compound after soldering. Then,
for added protection, mount the entire
circuit inside a perforated steel or alu-
minum cabinet.

When the supply is fully assembled,
you can adjust the setting of R1 for max-
imum output power. Then, if desired, the
optimum setting of the potentiometer
can be measured and a fixed 4-watt re-
sistor substituted for it in the circuit.

Finally, if you wish to vary the out-
put voltage above or below the designed
10,000-volt level, you can use an adjust-
able auto-transformer between the a.c.
line and input of the supply. 30—
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contro/
Rumpus Room
Noise

BY A. J. LOWE

April, 1969

DID YOU EVER wish you knew how to
quiet a noisy bunch of youngsters
when they are cutting up in the rumpus
room? No matter how many times you
tell them to keep the racket down, they
always claim that they were not making
that much noise. With the aid of the “Riot
Restrainer,” you can predetermine just
how loud a racket you’ll permit them to
make; and, if they exceed it, this sim-
ple electronic device will let them know
—in no uncertain terms!

Besides helping keep a bunch of young-
sters under control, the Riot Restrainer
can double as an alarm to signal when
the baby is crying, as a noise-sensitive
burglar alarm, or as a snore alarm to
inform the culprit that he (or she) is
keeping even the electronic equipment
awake.

The device is a sound-trigger alarm
with the circuit shown in Fig. 1. It will
turn on an external alarm at any sound
level from a footstep to a first-class riot.
The alarm is on for a predetermined time;
and, if the hubbub has died down when
the alarm stops, it remains silent. If the
noise is still present after another “sens-
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Fig. 1. A low-cost commercial transistor amplifier saves a_lot of
wiring. Besides its use in noise control, the circuit can also be
used as an audio baby sitter, or as a sound-powered burgiar alarm,
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PARTS LIST RI—IOO,OOOLahm potentiometer

AMP—4-transistor, 3-watt amplificr ( Lajuyctte
1993’9132, Burstein-Appleby 494210, or simi-
ar

B1-—6-volt battery (or power sipply)

C1—50-uF, 6-volt electrolytic capacitor

D1, D2—]1N34 diode, or similar

J1—Microphone connector to suit microphone

K1—Low-current, double-pole, double-ihrow re-
lay (see text) |

Q1—Transistor (GE-8 or similar)

Q2—Unijunction transistor 2N2160

v

ing” period, the alarm continues, inter-
mittently, until the din subsides. The
alarm signal does not feed back into the
circuit.

Construction. The physical layout is
not critical and almost any arrangement
can be used. As shown in the photo-
graphs, the author used a metal contain-
er that happened to be handy. Perf-board
construction is used to assemble the elec-
tronics while LEVEL control R1, switch
S1, alarm-circuit socket SO1, and the
microphone connector JI are mounted on
the front panel. If it is desired to hear
the audio output, a speaker connector
can also be mounted on the front panel.

Check the circuit of the commercially
made audio amplifier module to see if
the common output terminal is connected
to the battery positive lead. If this con-
nection exists, it must be broken so that
the secondary of the output transformer
is isolated from the remainder of the
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R2—2700-0hm, Yi-watt resistor

R3—A47-0hm,Vs-watl resistor

R4—10.000-0km, V4-watt resistor

R5—1 )00,000-olzm miniature potentiometer (see
fext .

R6—390-0hm, V4-watt resistor

SO1—Socket for alarm :

SCR1—Silicon controlled rectifier (GE C106B1)

S1—Two-pole, three-position switch - .

Alisc—Perf board, metal enclosure, four AA-type
penlight cells with holders, crystal microphone,
sircn, knobs, shielded wire, etc. . .

amplifier. The printed circuit foil can be
cut with a razor blade or a very sharp
knife, making sure that you don’t cut
any other leads or chip or break the PC
board.

If you happen to have an amplifier
whose ratings are less than those speci-
fied in the Parts List and it has an out-
put transformer, you can use it if you
connect large-value capacitors to each
side of the transformer primary and raise
the value of R3 to about 1000 ochms. In
this way, the audio signal can reach the
remainder of the circuit but the d.c. will
do no harm.

Once the perf board circuit is built
and the front-panel components are
mounted, wire the circuit in accordance
with Fig. 1. With the audio amplifier
energized and the alarm circuit off, cur-
rent drain is about 15 mA. Although bat-
teries were used in the prototype, a
6-volt d.c. power supply can be used.

Use the microphone suggested for the
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particular amplifier in your project. In
most cases, this will be a common type
of high-impedance microphone. The au-
thor used a low-cost lapel-type crystal
mike. This type of microphone is mis-
matched to the amplifier and produces
low fidelity; however, all the mike does
is pick up room noise so fidelity is not
important. For more sensitive operation
(such as might be required in using the
Riot Restrainer as an intruder alarm),
a cheap low-impedance dynamic micro-
phone will be best.

Any type of low-power, two-pole, dou-
ble-throw relay can be used for KI as
long as it can be energized by the collec-
tor current of Q1. The transistor can be
almost any npn audio type.

There are many types of alarms avail-
able—the author used a conventional
electric bicycle horn having its own in-
ternal batteries. Be sure that the cur-
rent required by the alarm does not ex-
ceed the contact rating of relay K1. The
normally open contacts on the relay sub-
stitute for the pushbutton on the bicycle
horn. For any other type of alarm, make
up a series circuit with the alarm, pow-
er source, and the normally open con-
tacts of the relay. If you want to use the
Riot Restrainer to turn on a 117-volt
light or a high-power alarm, you will

have to add another relay with heavy-
duty contacts. Energize the second re-
lay’s coil through the normally open con-
tacts of K1.

Testing and Adjusting. Once the project
is built, check it carefully for any wiring
errors. Connect the microphone to J1I1.
Connect a loudspeaker to the audio out-
put leads (loudspeaker common to am-
plifier common and the other speaker
lead to the 8- or 16-ohm output, depend-
ing on the speaker) and place SI in the
AUDIO position. Speak into the micro-
phone and adjust RI until the amplified
voice can be heard. Audio quality may
be poor, but this system is designed for
noise pickup, not high fidelity. Reset R1
for minimum volume.

Plug the alarm selected into SOI and
place SI in the RELAY position. While
talking near the microphone, advance R1
until the alarm sounds. The amount of
time that the alarm stays on is deter-
mined by the setting of R5. If desired,
this potentiometer can be replaced by a
fixed resistor whose value is selected to
keep the alarm on for the desired period.

If the system does not work, first check
to make sure that the SCR is firing.
To do this, place a short between the
emitter and collector of transistor @1,

Layout of the author's version. Since layout is not critical, any physical arrange-
ment will do. Though battery power is called for, you can use a 6-volt power
supply. If you want a high-power alarm, use Kl to drive a heavy-duty relay.
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HOW IT WORKS

Room sounds are picked up by the microphone
and passed through the LEVEL control to the
audio amplifier module. The load for the amplifier
is R3, whose value is selected for a higher-than-
normal output woltage (not power). This voltage
is applied through current-limiting resistor R2 to
the gate and cathode of SCR1. Diode D1 allows
only positive-going pulses to reach the gate of
SCR1.

When the room noise level is sufiiciently high.
SCR1 conducts and permits current to Row
through the coil of relay A1 and npn transistor
Q1. This transistor is turned on by the bias pro-
vided by resistor R4. When the relay is energized,
one sct of contacts supplies power to the external
alarm and the other set applies d.c. to the timing
circuit composed of C1, R3, R6, and unijunction
transistor ()2,

Capacitor (I starts to charge through R5 (the
timing control} and when it reaches a certain
level, fires (32, With (2 conducting. C1! is dis-
charged. cutting off (1. The series circuit through
the relay coil is thus broken and the alarm stops.
Because the SCR is operating from a d.c. source,
its series circuit must be interrupted to make it
turn ofi. The circuit is then ready to operate again
whenever the room sound level reaches the pre-
scribed level. The sctting of potentiomecter RS
determines how long the alarm operates alter be-
ing set olf. Diode )2 suppresses vollage spikes
generated when the relay is switched off.

and connect a 20,000-ohms/volt d.c. volt-
meter between the battery negative and
the cathoce of SCR1. With RI turned
fully up, tapping the microphone should
produce an indication on the voltmeter.
If not, make sure diode DI is wired cor-
rectly, and increase the value of R3 while
reducing the value of R2 in small steps.

Remove the short on the collector and
emitter of QI and again tap the micro-

phone. If the alarm still doesn’t sound
off, @1 may not be turned on. Reduce the
value of R} in small increments until the
alarm sounds when the microphone is
tapped.

If the alarm sounds continuously after
it once turns on, Q1 may not be cutting
off when Q2 fires. To check this, connect
a high-impedance voltmeter between the
battery negative and the emitter of Q2.
The indicated voltage should rise slowly
and then fall rapidly as Q2 fires. The val-
ue of R5 (with the value of C1) deter-
mines the rise time.

Calibration. The LEVEL potentiometer,
R1, can be calibrated in arbitrary values
across its range. As examples of calibra-
tion, you can use steps such as “someone
sick in the house,” ‘birthday party,”
“Saturday night,” “normal riot,” etc. or
you can calibrate it in hours of the day,
with the least amount of noise permitted
for the late hours.

Once the microphone has been placed
in an out-of-the-way place, and the
LEVEL set as desired, the alarm will
sound off if the room noise exceeds that
for which the Riot Restrainer is set.

To use the device as an intruder de-
tector, place the microphone in the cen-
ter of the room, and set the LEVEL
control as desired. Then tiptoe out. Un-
fortunately, the barking of a nearby dog,
a plane overhead, or the horn of a pass-
ing car can set off the alarm. 30

Front-panel components. As in the
internal layout, physical arrange-
ment is not critical, and any pack-
aging approach will do. The audio
output jack can be eliminated if
the chosen loudspeaker is wired di-
rectly to the correct impedance
tap of amplifier output transformer
through one contact of switch S1.
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Medical electronics now
JICASHIES eye movenents caused

by that tipsy fecling

BY DEAN WARE
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DID YOU KNOW that, when you are

dizzy or when you are dreaming,
your eyes “beat” involuntarily? (They
rotate slowly in one direction and reverse
quickly, repeating the cycle rapidly and
frequently.) Well, they do. It’s a perfect-
ly normal condition called nystagmus
and medical electronics technicians have
now developed an instrument that re-
cords nystagmus for analytical purposes.
The machine is called (wouldn’t you
know?) an electronystagmograph or
ENG.

To use the ENG, electrodes are taped
to the patient’s head near the eyes and
the eye movements are sensed, amplified
and recorded on strip chart paper. The
instrument is all solid-state and the re-
corder uses heat-sensitive paper with a
hot stylus. The ENG can detect even
low-intensity nystagmus that might eas-
ily escape visual observation.

What's It For? Actually, the ENG is
being used more by otologists (ear spe-
cialists) than by ophthalmologists (eye
specialists). This is because dizziness is
associated with the balance system, which
is located in the inner ear. The otologist
is interested in irregular patterns of nys-
tagmus, spontaneous nystagmus, or its
absence to give him an indication of the
condition of the ear.

In the clinic, it is often necessary to
induce dizziness in order to record the
nystagmus. This can be done by securing
the patient in a motor-driven chair that
spins around—not a very comfortable
ride for most people. It is more common,
therefore, to use a method called the
Fitzgerald-Hallpike technique of caloric
irrigation. In this method, the patient’s
ear is irrigated with warm or cool water.
The temperature change upsets the in-
ner ear and makes him tipsy.

Who Uses It? The ENG is also used as a
general eye-movement monitor. By re-
cording eye movements during reading.
it is helpful to the teacher of speed-read-
ing courses and to the speech patholo-
gist in providing therapy for children
with stuttering problems.

Psychologists use the ENG to deter-
mine whether or not a subject is dream-
ing in ESP research. One subject tries to
transmit a thought pattern to a sleeping
subject who has the ENG electrodes at-
tached. If the latter starts to dream,
which he’s not supposed to do if ESP is
to work, nystagmus will show up on the
ENG and he can be awakened.

Next time you feel a little dizzy, make
an appointment with the nearest elec-
tronystagmograph—if you’'re not too far
gone to say the word. ~B30-

The electronystagmograph is used in clinic or hospital to diagnose and record various malfunctions or dis-
eases of the ear or eye. Movements of the eyes are recorded for reference. (Photo by Tracor, Austin, Tex.)
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THE UBIQUITOUS VOM is one of the
handiest pieces of test equipment
available to the electronics experiment-
er. Although useful in a thousand differ-
ent ways, there are times when a VOM can
be the cause of damage to the equipment
being tested—by applying excessive cur-
rent to low-resistance devices, for in-
stance. This means that you can't use
a conventional VOM to test D’Arsonval
meter movements, meter fuses, or tran-
sistors, to name a few items that are cur-
rent sensitive.

Another limitation on the use of the
VOM, is the poor accuracy obtainable on
the lowest resistance range (usually
RX1). The VOM range selector switch,
battery clips, and test lead terminations
often become slightly resistive with time
and use and interfere with the readings
for very low resistances. Of course you
can clean clips and lead ends but it’s a
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\ Constant-

' Current
Ohmmeter

BY ALVIN B. KAUFMAN

Build
unusual

ltest equipment
project

little difficult to get at the contacts on
the selector switch.

The constant-current ohmmeter de-
scribed here eliminates these problems
and, in addition, does not require a zero
adjustment for resistance measurements.
Although this new ohmmeter has its own
meter, an external d.c. voltmeter can be
used if desired.

Construction. The author built his me-
ter in a conventional 4%” X 4”7 X 4”7
metal case with a sloping front, although
any other approach can be used. The two
external meter jacks (J and J2), switch
S1, and meter M1 are mounted on the
front panel. The two pairs of testlead
jacks (J3-J4 and J5-J6) are mounted on
the top. The battery is secured in the case
by a mounting clip.

The circuit, shown in Fig. 1, is wired
point-to-point. When making the connec-
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B1—30-volt battery ( Evercady 413 or similar)

D1—1N5297 constant-current diode (Allied Elce-
tronics #49F261N5207-MOT-34.45. See fHlow
It Works for diode sclection.)

J1-16—Banana jacks (E.F. Johnson 108 serics)

MI1—0-1-mA meter (Simpson Model 25 or simi-
lar)

OFF d
[ e
—T1
SIA o '—2'—'
-— iLwd_Js< <@
10" L—&
EXT J4 P2
p———————— %
R
A+ 18 X1 Sie
) Fig. 1. Two things make this ohmmeter different
T > 2 oo from others. First it requires no zero control;
second, only low current can flow, even with a
+ short circuit. Choice of D1 determines the current.
I
O-imA
Js P3
e O
J6 . _P4
T~
ads du *SEE TEXT
EXT METER PARTS LIST

P1-P4—Plugs to matc with banana jacks

R1—18-0hm, 1-watt, wire-wound 1% resistor

R2—5600-0i1m, 1-watt, wirc-wound 1% resistor

S1—Two-pole, four-position rotary switch

Misc—DMectal cuclosure, battery holder (Kcystone
183 or similar), four 2-foot heavy-duty test
leads, 2 alligator clips, knobs.

tions to S1, be sure that the correct ter-
minals are used on each section. Also be
sure that D1 is wired in correctly. If you
use the Motorola diode called for in the
parts list, the black band should be to-

ward J3. Unlike a conventional diode, if
the constant-current diode is installed
with the wrong polarity, it will conduct
heavily and ruin both itself and the me-
ter.

The circuit and assembly are very
simple. The bulk of the components
are mounted on the front panel with
only the battery on chassis bottom.

POPULAR ELECTRONICS




CALIBRATION OF OHMMETER
X1 SCALE X100 SCALE
Meter Meter
Resistance Reading Resistance Reading
1022 .16 500  .095
20 .275 1000 .165
30 .365 2000 .29
40 .44 3000 .38
50 .50 4000 .45
60 .54 5000 .51
70 .58 6000 .56
80 .62 7000 .60
90 .65 8000 .64
100 .68 10,000 695
200 .83 20,000 84
300 .90 30,000 91
400 .93 40,000 .95
900 1.00 50,000 97

quired.

set.

HOW IT WORKS

The ohmmeter

The circuit uses a new semiconductor device—
the constant-current diode. This diode maintains
a constant current through an unknown resistance
regardless of the ohmic value, up to some speci-
fied resistance. Since the voltage developed across
the unknown resistance is being measured, no
balancing or current adjustment controls are re-

The constant-current diode is basically a junc-
tion field-effect transistor (JFET) with its gate
and source electrodes connected together inside
the case. The constant current is accurate pro-
vided the applied voltage is between 1 and 100
volts (depending on the diode seclected).

There are 32 diode types available with con-
stant currents ranging from 220 microamperes
to 4.7 milliamperes (1N3283 through IN5314).
The current value selected determines three other
measurement parameters. These are the ohms/
volt value, the voltage sensitivity required of the
meter, and the high resistance range of the test

In the circuit shown in Fig. 1, DI is a 1-mA
constant-current  diode.
could not exceed 29,000 ohms if the diode pinch-
off rating was one volt, because the drop across
the unknown resistor would then be 29 volts, If
the unknown resistor were zero ohms, the full sup-
ply voltage would be placed across the diode.
Thus the diode must be selected to withstand the
voltage and power dissipation encountered in the
operational condition,

If the readout meter is to indicate ohms on a
linear scale. it should (for the range selected),
have a resistance twenty or more times the value
it is to indicate.

The effect of lead-wire resistance is climinated
by the use oi a four-wire arrangement. The cur-
rent carrying leads are connected to the alligator
clips at the same points as the voltage measuring
leads. Thus the voltage drop is read directly
across the unknown resistance.

range

Operation. With switch SI on OFF,
connect the test clips to an unknown re-
sistance. If the unknown is 900 chms or
less, place S in the X1 position and de-
termine the resistance by using the cali-
bration table. If the unknown is above
900 ohms, use the X10¢ position of S1I1.

To use an external d.c. meter, be sure
that it has at least 20,000 ohms per volt
and connect it to JI and J2 with 81 in
the EXT position. Using a 1-mA con-
stant-current diode for D1, divide the
meter reading by 0.001 to get the value
of the unknown resistance in ohms. For
example, a 0.1-volt indication would mean
100 ohms, a 1-volt indication, 1000 ohms,
etc.

Almost any 0-1-mA meter can be used
for M1, provided both range resistors
(R1 and R2) are adjusted for correct
dial reading. You can use an accurate
resistor decade box for the unknown re-
sistor and adjust the range resistors to
get the proper indications. For maxi-
mum accuracy, use 1% resistors and a
meter with a comparable tolerance.

In any case, do not turn the constant-
current ohmmeter on unless the test
leads are connected to a resistor. An open
circuit applies the full 30 volts to the
meter.

For very high accuracy, a d.c. oscil-
loscope or a low-range sensitive d.c. volt-
meter can be used for the external me-
ter.

YO

PARTS

ﬂ\LK.
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ELECTRONICS experimenters are al-

ways looking for new ways to con-
trol the light fixtures in their homes.
Here’s the latest wrinkle—a light switch
that turns on and off with just a touch.
You may have seen this type of switch
in the call buttons on some new elevator
controls. It doesn’t provide any dimming
control, but the convenience of being
able to turn the lights on or off with the
touch of a finger, or elbow if your hands
are full, is a real plus.

Construction. The circuit for the touch
control is shown in Fig. 1. Although any
type of construction can be used, the
author built his on a small PC board
whose foil pattern is shown actual-size in
Fig. 2. Note that, instead of etching away
copper to produce a network of intercon-
necting leads, in this case you only etch
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BY L. G. STRIGGOW

CONTROL UP TO 200 WATTS WITH A FINGERTIP

away relatively thin isolation lines be-
tween the copper segments. Once the
board is made, assemble the components
as shown in Fig. 3.

In this assembly, the SCR's and ca-
pacitors are inserted conventionally while
the resistors and diodes are mounted
vertically. To install the two transistors
and the silicon unilateral switch, bend
the leads over and mount the units up-
side down on the board. Use fine solder
and a low-wattage soldering iron. Make
sure that there are no solder bridges
across the isolation lines on the board.

Caution. Because full line voltage is
present at various points in the circuit,
once the PC board has been built and
checked and connections have been made
to it, it is suggested that the entire as-
sembly be encapsulated using any com-
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R33 R7
27K} M
T
ot
INSO59 _R2
"7 27K
VAC —4 OFF
! f oAU
3nl R4 3 ONTACTS
2K 27K 2
LoD [

Fig. 1. The heart of this circuit is a relatively new semi-
conductor, the silicon unilateral switch (D5). Controlled by
the transistor circuits, the SUS in turn controls the SCR’s.

PARTS LIST
C1, €2, C4—0.22-ul, low-valtuge capacitor
€3, C5, C6—=0.05-pF low-volluge capacitor
D1-D1-~1N35059 diede
D5—-Silicon unilateral switch ( GE 2N4990)
R1. R6—1000-0ltm, “4-wall resistor
R2. R3—2700-0hm, " \-wwall resistor
R3. R4~=27,000-0hm. 4-icall resistor

mercial potting compound. An alternate
is to give the complete board several
coats of nail polish, preferably transpar-
ent, allowing each coat to dry thoroughly
before applying the next. To avoid shock,
take care not to damage this insulation
when handling the board.

Operation. Connect a lamp of 200 watts
or less to the load terminal of the board,
then connect the other side of the lamp
and the line terminal of the board to a

Fig. 2. Actual-size PC board is very small so use
care when making it. Unlike conventional boards,
this board uses area contact rather than a pattern.

April, 1969

R7, R&8—1-megohm rcsislor

SCR1. SCR2—Silicon controlled rectifier (GE
C106-B1)

Q1—2X3394 transistor

Q2—2N2925 transistor

Misc.—-Onc-megohm resistor Toptional, sec text),
lif{c cord. mctal for tonch contacts, insulated
wire.

source of commercial 117-volt a.c. power.
Placing a finger tip on the ‘“‘touch on”
area should make the lamp go on; con-
tacting the “touch off” area should make
it go out. A pair of small metal plates
can be connected to these terminals, us-
ing insulated wire as the connectors. to
act as the actual touch plates. If the
lamp should only flicker when the “touch
on” terminal is contacted, reverse the
power-line plug.

If you want to extend the touch plates
for some distance, connect a one-megohm
resistor to the line terminal and locate
the other end of the resistor (by way of
an insulated connecting lead) between
the two touch plates. Simultaneously
touching both the end of the one-megohm
resistor and either of the touch plates

Fig. 3. The components will be tightly packed (see
photo at right), so mounting is rather unorthodox.
Note that transistors and D5 are '‘upside down.”
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HOW IT WORKS

Operation of the touch control circuit depends
on D5, a silicon unilateral switch (SUS). This
semiconductor is essentially a miniature SCR
with an anode gate (instead of the usual cathode
gate) and a built-in low-voltage avalanche diode
between the gate and the cathode. The SUS
switches on when its gate is raised to a voltage
level in excess of that required to cause the ava-
lanche diode to saturate. \When the avalanche
diode is forced out of conduction, the SUS cuts
off.

When power is applied, transistor QI, across
the gate and cathode of DS, automatically brings

D5 into conduction. This applies a negative volt-
age to the gates of the SCR’s cutting them off
and removing power from the load. When contact
is made to the “turn on” terminal, Q2 conducts
to turn D35 off. This automatically allows both
SCR’s to turn on, on the next positive-going a.c.
alternation, thus providing power to the load.
Contacting the *“turn oli” terminal causes the
circuit to revert to its original condition, thus
removing power from the load the next time
that the a.c. line alternation goes to zero. The
gating voltage for both transistors comes from
the ac. field present in the human body when
the person is in the presence of commercial a.c.
power lines,

The gates of the SCR’s are connected to the
power supply (at the junction of D3 and D4)
throuzh D3. Since the SUS can only turn off at
the zero point of the a.c. waveiorm, the SCR’s
are turned on only at that point, This character-
istic provides minimum distortion to the line cur-
rent (such as that caused by the opening and
closing of mechanical contacts) and therefore pre-
vents electrical interference.

Resistors R7 and RS prevent shock when
either of the touch terminals is contacted.

will operate the circuits. One way of do-
ing this is to make two isolated metal
contact areas for the on-off operation,
with a narrow metal strip for the resis-
tor contact between them. In this way,
contact can be made to turn the light
either on or off.

Remember at all times that many por-
tions of the circuit board are ‘“hot” to
ground and avoid getting a shock.

Besides a lamp, the touch control can
be used to turn on any 117-volt a.c. re-
sistive or inductive load whose power
requirements are less than 200 watts. 30—
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Once the board has been completed and tested, it shouid be encapsulated with an insulating material to

prevent possibility of electricat shock. Only the two screws at left are exposed for external contacts.
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IGNORING INTERMATIONAL RADIO TREATIES IS A FAVORITE TACTIC

STERN. sometimes harsh female

voice comes on the air. “We begin our
program,” she says. in tones of martial
authority, *“with a quotation from Chair-
man Mao. Our great leader, Chairman
Mao has said: ‘We should support what-
ever the enemy opposes and oppose what-
ever the enemy supports’.” With that or
some other extract from the voluminous
writings of Chinese Communist Party
Chairman Mao Tse-tung, Radio Peking
begins each international transmission.

April, 1969

BY JOHN KIMBERLEY

At virtually any hour of the day or
night, Radio Peking is beaming Commu-
nist Chinz’s propaganda message and
Mao Tse-tung's ‘“thoughts’ to some part
of the world. Today, Red China’s short-
wave broadcasting activity is among the
most extensive in the world and is in the
same league with the established broad-
casting giants: BBC, Radio Moscow, and
the Voice of America.

At the close of 1968, Radio Peking was
broadcasting 1400 hours a week, not
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including simultaneous multi-frequency
transmissions. Its international pro-
grams were aired in 31 foreign lan-
guages, ranging from Tagalog (the na-
tive tongue of the Philippines) to
Swahili and Hausa, and in five Chinese
dialects (Mandarin, Cantonese, Amoy,
Chaodhow and Hakka). At peak hours
more than 40 different transmitters with
power outputs of up to 240,000 watts are
in use. These transmitters are only
slightly smaller in size than those of the
VOA and BBC.

Rapid Development. Practically all of
Radio Peking’s broadcasting develop-
ment has taken place in the last 20 years.
When the Communists took control of
China in 1949, they were able to broad-
cast only 56 hours a week in their Inter-
national Service. By 1959, after the So-
viet Union and East Germany had helped
the Chinese set up manufacturing plants
to produce radio equipment, this figure
had increased nearly tenfold—to 512
hours per week. In the next decade, from
1959 to 1969, the figure increased again
by more than tenfold.

The Chinese Communists first began
broadcasting to the outside world on
Sept. 5, 1944, with the establishment in
their headquarters at Yenan, Shensi
Province, of the Hsin Hua Kuang Po
Tien T’ai (New China Radio Broadcast-
ing Station). This was, however, a rather
small effort since the station operated
with only a 300-watt transmitter. It was
not until 1953 that Radio Peking's broad-
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This is the new broadcasting
building of radio in Peking
(This photo and those on fac-
ing page courtesy Eastfoto.)

casting hours began to rise at a marked-
ly accelerated rate.

By 1957, Peking had started laying
out several 120,000-watt short-wave and
a 150,000-watt medium-wave transmit-
ters. The short-wave equipment could be
tuned to one of 6 International Broad-

‘casting bands. Audio-frequency response

was 50 to 8000 Hz, plus or minus 1.5 dB.
Distortion in the audio range of 100 to
5000 Hz was less than 5.

Since that time, the Chinese have man-
aged to produce and put into operation
transmitters with power outputs up to
240,000 watts. The factories believed to
be turning out this equipment include
the Peking Radio Factory, the Peking
Broadcasting Equipment Factory (both
in the Chinese capital), the Nanking Rq-
dio Factory (in the East China Province
of Kiangsu), and the Harbin Radio Fac-
tory (in Heilungkiang Province in Man-
churia).

Broadcasting Patterns. It is generally
believed that Albania—China’s only true
and unwavering supporter in the Com-
munist camp-—now uses Chinese-made
broadcasting equipment. On the other
side of the coin, Albania offers a service
of considerable value to Peking’s short-
wave interests. Some of Radio Peking's
broadcasts to Europe, Africa, and both
the East and West Coasts of North Amer-
ica are relayed from Chiak, near Duraz-
zo, which is west of Tirana, the capital
of Albania.

Following last year’s Soviet invasion
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of Czechoslovakia, Radio Peking started
special transmissions in Czech (3 hours
weekly), Polish (2 hours weekly) and
Rumanian (2 hours weekly). These
broadcasts are believed to be relayed by
stations in Albania which use equipment
built in China.

Radio Peking seems to let political op-
portunism govern many of its decisions
on where to direct its short-wave broad-
casts. During the student demonstrations
in France last May and June, Radio Pe-
king increased its broadcasts in French
to Europe from 14 to 56 hours a week
and in English to Europe from 10 to 35
hours a week. (These additional hours
were discontinued when the demonstra-
tions ceased.)

At the end of 1968 Radio Peking was
broadcasting 412 hours a week to North-
east Asia (including 300 hours weekly to
Taiwan), 319 hours to South and South-

Voices of announcers Chi Yeh
(left) and Hsu Li are familiar
to thousands of listeners who
tune inChina's “"Radio Peking."”

east Asia. 417 to Europe, 105 to Africa
(below the Sahara), 70 to South and
Central America and 35 to the Near and
Middle East and North Africa. About 60
hours a week are transmitted to North
America.

The single country receiving the most
attention from Radio Peking, however,
is the Soviet Union. Since the inaugura-
tion of Russian-language broadcasts in
February 1962, and with the further de-
terioration of Sino-Soviet relations, Mos-
cow and Peking have steadily expanded
the number of programs directed at each
other. Peking’s Russian-language pro-
grams increased to a staggering 302
liours a week in 1968, compared with 98
hours ir 1966. There also has been a sub-
stantial increase in the number of fre-
quencies used in the radio version of the
Sino-Soviet polemics.

(Continued on page 116)

These are the modern transmitters used by "Radio Peking.”' They are made in China.
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6 good reasons
to getinto
electronics:
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Want more reasons?
Read on...

A future? Electronics is the future. Build your career in a field
that's growing this fast, and you should grow fast.

Security? When you're an electronics technician, you have the
kind of security a man really wants: the knowledge that there
now are more good jobs in your field than men to fill them.

Travel? Excitement? Advancement? Yes. Electronics has the
good things you're looking for . . . and maybe even a few more
that will surprise you.

Don’t forget money. There's money in electronics. You can
make a good living. And when it comes right down to it, that's
what a career is all about.

What's the catch?

Just this: nobody can do it for you. You have to want to get into
electronics. You can’t become a highly-paid electronics tech-
nician by just saying a magic word.

It takes some work. But we can teach you what you need to know
—in one of our schools—or at home, by mail. It's probably a lot
easier and a lot faster than you think. Why not find out? Make
the first move. Send in the post card . . . and make things
start happening!
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Simplest
) ATiEnna

GET THE MOST OUT OF YOUR SWL ANTENNA SYSTEM

THE SWL who wants to put up a home-
made resonant antenna has two strikes
against him to start with. More than
likely, he won't have the fancy test
equipment that is needed to do a respect-
able job. As a result, the antenna goes
up, and by cutting and pruning, it might
just accidentally be tuned to the proper
frequencies. However 9 out of 10 SWL
antennas are badly mistuned and are
nothing more than so much wire strung
up in the air.

In a fraction of the time you've spent
digging out some of the weaker stations
you could have tuned that antenna and
possibly gained anything from 3 to 10
dB signal strength on that S-meter. All
you need is a grid-dip oscillator (which
you can maybe borrow from a friendly
ham) or a r.f. signal generator covering
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With system completely set up, reactive imbalances
between A and B cause up-scale meter deflection.

66

BY JIM ASHE, W2DXH

the frequencies you want the antenna to
tune. Use this signal source in conjunc-
tion with a simple little Wheatstone
bridge (deseribed below) and you are
in the semi-professional antenna test-
ing business.

How It Works. Resistor RI and capacitor
C1 (see schematic diagram) isolate the
actual bridge circuit from meter M1 and
prevent stray r.f. from getting into the
bridge. In the bridge itself, C2, C3, R2,
and R3 function as a voltage divider that
splits in half the incoming signal from
J2. The capacitor values (typieally 0.01
#F below 30 MHz and 0.001 xF above 30
MHz) should present low reactance at
the operating frequency.

The two voltage dividers in the bridge
must balance if a null is to be produced
and prevent deflection of MI's pointer.
It is evident, therefore, that the load
resistance at /38 must be exactly the same
as the resistance of R} in the second
voltage divider to preserve the null con-
dition. A 68-ohm value was selected for
R}, but you could as easily substitute one
of the more common 52- or 75-ohm val-
ues if your antenna is designed for either
of these impedances.

Diode D1 rectifies r.f. only when a dif-
ference of potential or a difference in
signal phase exists between points A and
B in the schematic. This rectified volt-
age is then fed to the meter through J1.
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Construction. Referring to the photo.
mount BNC connectors J2 and J3 on the
top of an appropriate-size metal utility
box. Then mount J1 in any location that
is convenient but will not interfere with
the components in the circuit. Parts
placement is not too critical, but keep
component leads as short as possible.

Mount a chassis solder lug as shown,
and wire the components together. Be
careful to observe the proper polarity
when connecting D1 into the circuit.

You can use a larger utility box than
that shown in the photo if you want to
mount the meter in the same box with
the bridge circuit. In this case you could
eliminate the extra utility box and J1.

When the Wheatstone Bridge circuit
is fully assembled, place an arrow on the
top of the utility box, pointing it from J2

Spare alternate value resistor is kept handy with
strip of electrical tape (upper left of chassis).

toward J3 to indicate in which direction
the rf. is supposed to flow. (This arrow
shows clearly in the photo at the begin-
ning of this article.)

How To Use. The bridge is easiest to
work with if you mount it, the GDO, and
test meter on a board (see photo on page
66). After mounting the instruments, in-
terconnect them with appropriate r.f.
cable and connectors, and place the GDO
and a pickup loop close enough together
to obtain a full-scale deflection of the
pointer on M1 (no connection to J3).

Temporarily connect a 68-ohm carbon
resistor (a 52- or 75-ohm resistor if ei-
ther of these values was selected for R})
to antenna jack J3. The full-scale deflec-
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tion should drop to zero to indicate the
null. And varying the frequency control
on the GDO should not disturb the null.

Now, remove the resistor and plug in
your antenna lead-in. (This must be sin-
gle-ended coax; if your lead-in is twin-
lead cable, however, install a Balun or
other transformer arrangement to con-
vert from balanced to single-ended line.)
Vary the frequency control of the GDO;
a null indication should appear on M1
in one and only one position of the con-
trol.

There are two signs of trouble you
may encounter at the null frequency—an
off frequency null requiring the retuning
of the antenna system, and a null that is
neither sharp nor complete, an indica-
tion that the antenna is reactive to all
frequencies.

If the null doesn’t appear at the ex-
pected frequency, tune in the GDO’s sig-
nal on your receiver. This will give you a
closer approximation of the actual output
frequency of the GDQ than is indicated
on the GDO dial. Then, from the receiv-
er's dial, you will be able to determine
whether the antenna system nulls at a
higher or lower frequency and, conse-
quently, which way to tune the antenna.
For a first approximation, increase or de-
crease the antenna length by the same
percentage that the frequency is high or
low, respectively.

The shallow null may be a more diffi-
cult problem to deal with. In this case,
first examine the antenna system for
poor workmanship, corroded contacts
and joints, out-of-parallel open-wire lead-
in, and large wire loops that might affect
transmission line characteristics. Make
certain that neither of the antenna ele-
ments is nearer to a large physical ob-
ject than the other is.

The capacitive or inductive loading of
some nearby object might make it neces-
sary to unbalance the antenna physically
to obtain an electrical balance. It's all
right if one element is shorter than the
other when you're finished—just so the
antenna system works properly.

Finally, when your antenna system
provides you with good readings, take
notes on the way you performed your
tests and how you set up the test condi-
tions. Then, periodically recheck your an-
tenna system. You'll be surprised how
often you discover deterioration. 30—
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Well, the surprise is the price.
They're 75 dollars.

I was aiming to be
a professional amateur ham operator
until | found out there was no profit in it.

Yes sir!
I spent forty years in electronics.

Is that what they call the horizontal hold?
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HE INCREASING use of digital IC’s

in many experimenters’' projects has
created a need for a low-cost in- or out-
of-circuit tester for these complex semi-
conductor devices. Up to now, most ex-
perimenters have done their best using a
conventional voltmeter to trace the on-
off signal on a circuit board. This is a
difficult process at best. Making contact
with a narrow foil strip and looking at a
meter at the same time is trouble
enough, but most of the time the pulses
are so short that they don't even register
on the meter. It is even more difficult to
test IC’s that are not connected into
known operating circuits.

The “IC Telltale” described here was
designed ta solve many of these testing
problems. It will test. in or out of the
circuit, the RTL (resistor-transistor-log-
ic) IC’s such as the Motorala MCT00P

April, 1969

Cwo-way system
lo check
digital cirewils

BY C. P. TROEMEL

series and the Fairchild pL900 series
that are used in a number of POPULAR
ELECTRONICS projects.

The IC Telltale consists of two as-
semblies: a 10,000-ohm input-impedance
probe for checking 1C’s mounted on a
circuit board; and a test set with a built-
in 2- and 10-Hz trigger pulse generator
with 14-pin in-line and 8-pin round IC
sockets for out-of-circuit tests. The oscil-
lator circuit in the test set can also be
used as a trigger source for finished IC
boards, if desired.

The readout is built in the probe and
consists of a small pilot lamp that is on
when the logic is at, or near, ground
level and goes “off”” when the logic is at.
or near, 3.6 volts. The probe can be
used to trace a digital signal through
foil patterns and integrated circuit con-
nections.

69




RED LEAD

al,02

BOTTOM VIEW

Ql
MPS3393
C

PROBE T1P Rl
10K

Il
#48,#49

Fig. 1. The probe is a simple
two-transistor lamp driver ar-
rangement. With no signal ap-
plied, the lamp is lit. When
a positive voltage is applied,
to the tip, the lamp goes out.

BLACK LEAD

PARTS LIST

11—2-volt, 50-60-mA pilot lamp (#48, #49, or
similar)

01,02—-Transistor (Motorola MPS3393)

R1—10,000-0hm, Vi-watt resistor

R2—3300-0hm. Y4-watt resistor

Probe. The electronic part of the probe
(Fig. 1) is assembled to fit inside a
plastic tube whose inside diameter is just
large enough to hold the pilot lamp, I1.
The author used the empty plastic case
of a large cheap felt-tip marking pen.

If you use a similar case, take out the
insides and clean it thoroughly. Use a
£27 drill to enlarge the hole at the pen
tip so that it will pass a 6-32 screw.
Place a nut on a 1%” 6-32 brass screw
about #% of the way down its length.
Using a file, make a sharp point of the
end of the screw. The nut, which will
secure the finished probe within the pen,
will clean the threads as it is removed.

R3—27-0hm, V4-walt resistor

Misc—Plastic tube or felt-tip marker pen V4"
inside diameter; 1%5”-long brass screw with
lockwasher and nnt; flexible test leads 187 long
(one red, oue black); small alligator clips;
insulation.

Lay all the probe components beside
the pen case as shown in Fig. 2. Trim the
component leads and assemble the cir-
cuit, making sure that you don't exceed
the inside diameter of the plastic case.
Use insulating tubing on leads where re-
quired to prevent accidental shorts. Note
that the indicating lamp does not require
a socket and the leads are soldered direct-
ly to its base.

When you have the components as-
sembled, slide them into the case from
the rear until the pointed end of the
screw comes out as far as possible. Use
a lockwasher and the 6-32 nut to secure
the screw to the case. Be sure that you

Fig. 2. The complete probe is housed in a plastic tube, in this case, an old felt-tip
marker pen. Assemble the components with care, and gently fit into the housing.
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Fig. 3. The trigger generator
is a conventional muitivibra-
tor whose frequency is changed
by resistor variation. Output
stage is arn emitter follower.

PARTS LIST

C1,C2—5-uF, low-voltage clectrolvbic capacitor
01.02 03—-Tl ansistor (Motorola MPS3393)
R1,R5—~-2200-0/m. Vs-wutt resistor

RZ,R4 -36,000-0hm, Vi-watt resistor
R3——4700-0hm. Vi-watt resistor

R6-—5600-0lvm, Vi-watt resistor

R7—3560-0lm, Y4 -wall resistor

S1—S.p.s.1. switch

do not rotate the screw as this may
break the solder connection to it. The
lamp should be slightly recessed within
the pen case so that it is protected and
yet can still be seen. The two flexible
test leads (red for positive and black
for ground) can be brought out of the
probe beside the lamp. These leads can
be a couple of feet long if desired (18~
is about ideal) and should be terminated
with small alligator clips.

To test the probe, connect the black
lead to ground and the red lead to a

MATING
HOLE TO
LARGE BOARD
G u‘

r . -.h.’(- )

RS R4 RZ

Rl R3

o
*\Q—..‘ur_ -

f MATING HOLE
ETO LARGE BOARD

.q .
‘f 402

April, 1969

L n'&/

TRIGGER

OUTPUT
4
3
5600 3
-

GND

Misc—-51%4” x 3 x 28" enclosed mctal box

{ Bud CUZIl)6 A or similar}); 8-pin IC socket
(Cinch-Tones §-1CS, Allicd #47F0155 or
similar); 14-pin in-linc IC socket (Augat 514-
AGSD-2, Allied £37F6225 or similar); spring-
clip terminals (Vector T30N2, 12 ncedzd)
three lengths of calor-codéed /lcublc test leads;

three small alligator clips; small rubber
grommet; 2" bare stiff wire; mounting hard-
ware; elc.
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Fig. 4. Actual-size foil pattern for the oscillator.
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Fig. 5. Component installation
on the oscillator board. This
board is supported from the
large board by three stiff
wire leads whose locations are
also shown here. Two of these
leads carry the power supply.

MATING HOLE
TO LARGE BOARD

TO S1
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source of 3.6 volts (the same voltage
used for the IC circuit). The lamp should
glow and be plainly visible at the top of
the probe. Touch the probe tip to the
3.6-volt source and note that the lamp
goes off. If the lamp either doesn’t light
or doesn’t go off when it is supposed to,
remove the circuit from the probe and
check for accidental shorts that may
have occurred during assembly.

Test Set. There are two circuit boards
in the test set: an oscillator and a sock-
et-contact board. The oscillator section,
whose schematic is shown in Fig. 3, is
assembled on the PC board with the
foil pattern shown in Fig. 4. Mount the
components on the board as shown in
Fig. 5.

To test this circuit, connect the board
to ground and +3.6 volts at the indi-
cated places and connect an oscilloscope
across the OUT terminals. Depending on
the position of 81, you should see either
a 2-Hz or 10-Hz pulse train.

Make the socket-contact board using
the foil pattern shown in Fig. 6. Solder
the 12 spring-contact terminals and the
two IC sockets in place as shown in Fig.
7. Looking at the top (non-foil) side of
the socket-contact board, orient the 8-
pin round socket so that pin 8 (identified
by a small projection on the socket) is
in the position shown in Fig. 7. Make
some sort of marks on the board to iden-
tify pin 8 and te identify the dot and
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Fig. 6. Actual-size foil pattern for the socket-con-
tact board. Switch S1 cutout and mounting holes are
dependent on the particular switch you are using.

3 14 13 )2
#

10 9 8

Bt

Fig. 7. Parts layout for the socket-contact board.
Note the three support holes for oscillator board.

notch end of the in-line socket. At the
same time, mark the LOW and HIGH
frequency positions for switch S§1. The
hole for this switch can be cut to fit the
switch used.

The oscillator board is mounted on the
socket-contact board using three pieces
of stiff wire about %%” long. Insert the
three wires in the indicated holes on
the smaller board (Fig. 5) and solder
them in place. Insert the other ends of
these wires in the appropriate holes in
the larger board and solder them in place.
Clip any excess wire from the top of the
board. Connect S1 to its leads.

On the upper surface of the metal
chassis, cut out a rectangle 4” by 2” so
that the larger board can be mounted
within the chassis and secured with ap-

POPULAR ELECTRONICS




propriate hardware at each corner. Drill
a hole in one end of the chassis to accept
a small rubbér grommet. After tying
them in a knot to provide a strain relief,
pass the three test leads from the smaller
board through this grommet. Attach a
small alligator clip to the end of each
lead. Use a black lead for ground, red
for + and another color for trigger.

Assemble the cover on the metal chas-
sis. Using some type of marker, identify
each spring clip on the metal lip adja-
cent to it, as shown in the photograph.
Note that pins 4 and 11 are missing
since they are connected internally.

In-Circuit Tests. To check IC’s on a
finished board, apply the required d.c.
power to the board (usually + 3.6 volts)
and introduce a trigger signal. If you
have no trigger source available, connect
the black lead of the test fixture to the
PC board ground and the red lead to
4 3.6 volts. Connect the test fixture out-
put lead to the PC board’s input terminal.
Switch 81 can be in either the LOW or
HIGH frequency position.

Connect the black lead from the probe
to the PC board ground and the red
lead to +3.6 volts. The probe lamp
should be on. Check for the presence of
+ 3.6 volts at the IC (usually pin 11 of
the in-line type and pin 8 of the TO-5
can). When the probe makes contact
with +3.6 volts, the lamp should go out.
If it doesn’t, check back along the foil
pattern and locate any break. Note that,

Interior of a completed test
set. The three leads (one for
positive, one for ground, and
one for trigger output) are
knotted to provide a strain
relief, before being passed
through the rubber grommet.
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HOW IT WORKS—PROBE

Transistors QI and Q2 form a high-gain cur-
rent amplifier using R1 to limit the input base
current to Q1 and prevent loading of the IC being
tested. When Q1 is cut off, with the input either
grounded or left floating, current through R2
saturates Q2. Resistor R3 reduces the voltage
supplied to lamp /7 when (2 saturates.

When the input to Q1 exceeds about 0.6 volt.
(1 conducts and removes the base drive from Q2,
cutting off this stage and extinguishing /1.

Since most RTL (resistor-transistor-logic) IC's
require more than 0.8 volt to guarantee turn on
and less than 0.46 volt to turn off, the 0.6-volt
threshold of the IC Telltale falls in the correct
place to indicate the state of the input or output.

when using the probe, it isn’t necessary
to watch the lamp directly as it is in
your line of vision when your attention
is on the probe tip. Since the lamp stays
on when the probe tip is grounded, it is
also possible to check the ground pat-
tern of the foil.

Once it has been determined that the
positive d.c. and ground are correct,
place the probe tip on the signal input
terminal and observe that the lamp
blinks on and off in step with the ap-
plied trigger signal. It is easier to see the
lamp blinking if S1 is in the LOW fre-
quency position. You can now trace the
trigger signal directly to the IC terminal.

When checking flip-flops, observe that
the signal at the output (1 or Q, 0 or
Q) is usually at a slower rate than the
applied trigger. Using the probe and a
schematic of the cireuit board, it is pos-
sible to trace the path of the signal and




When testing an IC out of the circuit, plug it into the proper socket, make the connections
called for in the test table, apply power, and use the probe to test device operation.

TEST TABLE FOR IC'S* OUT OF CIRCUIT
Functionl Input Output**
Inverter l signal blinks
Gate all gnd off
any 4+ on
one to blinks
signal,
others
to gnd |
Flip-flop | Reset l s | T ¢ |1oqlooerd
gnd | gnd | signal | gnd | blinks | blinks
gnd + signal gnd off on
gnd gnd | signal + on off
gnd =+ signal + on or off
+ then| gnd gnd gnd on off
gnd

*For Motorola MC700P and Fairchild pL909

~Neries

1C’s.

“?As indicated by probe lamp.
+Indicates +3.6 volts.
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note where the signal stops (if the board
is faulty). If a number of flip-flopssare
involved (as in a countdown circuit),
the probe lamp will blink more slowly as
you move down the chain. In this case,
place 81 in the HIGH frequency position
to speed up the counting. You can trace
the signal through gates or inverters by
observing the presence of signals at the
inputs and output.

Out of Circuit Tests. To test unmount-
ed (loose) IC’s, remove the power from
the test fixture and insert the IC in its
socket, observing the notch and dot code
on in-lines and the flat, tab, or color
dot on round IC'’s.

The only direct connections to the
IC’s are +3.6 volts to pin 11 of the in-
line and pin 8 of the round socket and
ground to pin 4 of both types. The rest
of the contacts to the IC are made
through the 12 spring clips.

Apply power to the test fixture by
connecting the black test lead to ground
and the red test lead to a source of +3.6
volts. Test the IC using the accompany-
ing table as a guide. Use small lengths
of insulated wire with bare ends to make
any necessary interconnections. The
two-speed oscillator built into the test
fixture serves as the signal source. 30
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AN Electronic Shutier Gontrol

TAKE NIGHTTIME NATURE PHOTOS

ELECTRONICS has always been an im-
portant factor in the development of
new hobbies and the improvement of old
ones. Photography. in particular has
benefited tremendously through the use
of electronic devices that make photo-
graphic equipment and techniques more
accurate, more flexible, and easier to use
under adverse conditions. As an exam-
ple, with the aid of a few relays and a
solenoid, you can build an “Electronic
Shutter Control,” that will enable you to
get into the fascinating field of night-
time nature photography.

The Shutter Control operates on the
electric-eye principle; the subject to be
photographed breaks an almost invisible
beam of light to a photo-cell, triggering
the shutter and taking his own picture.
Once the system is tripped. a signal light
that can be seen from hundreds of feet
away goes on and a relay simultaneously
shuts down power to the system. The
power disconnect feature is a real battery
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BY WALTER B. FORD

saver—especially if you plan to leave the
system unattended overnight.

How It Works. Power is applied to the
Electronic Shutter Control circuit
through J1 and J2 in Fig. 1. With both
S1 and S2 closed, the beam from control
light I1 is directed at PC1, causing the
resistance of the photocell to reduce
enough to allow K1 to be energized. When
K1 picks up, its normally closed contacts
open, depriving K2 and subsequent cir-
cuits of power.

Now, when the control light beam to
PC1 is interrupted, KI is de-energized
and power is applied to K2. This results
in three simultaneous operations: K2 is
latched in through its lower contacts; a
pulse is applied to shutter solenoid L2;
and power is delivered to the heater of
thermal relay K3 through the upper con-
tacts of K2. After a short interval, the
contacts of relay K3 close to complete
the circuit through the solenoid of Kj}.
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Fig. 1. Once system is tripped, relay operation is in numerical sequence. As K2
closes, it pulses shutter solenocid; K2 provides the power-disconnect feature.

PARTS LIST

[1-—6-volt indicator lamp
12—1.2-volt indicator lamp
J1-J8—Pin ar banana jack
K 1—23500-0hve d.c. relay ( Sigma type 42)
K2—a-volt d.c., d.pd.t. retay
K3—Thermal relay ( Amperite ivpe 6N02T )
Ka—6-voll dic., d.pd.t. smipelse relay ( Potter &

Brumjield No. PC1ID ar similar)
L1—6-volt d.c. solenotd (Dormeyer B24-255 A1)
MI1—0-5-mA milliammeter
PC1—Photacell ( General Electric No. Bid6)
RI-—1000-0hm potcntiomeier

Relay K4 is then energized, interrupt-
ing power to the other relays, turning
I1 off and I2 on. The latter must be
turned off manually.

Construction. It is recommended that

R2—25-0hm, 5-wall potentiometer

R3—25-0hm, Z-watt resiztor

i1,.82—8.p.ot. switch

—Flashlight; magnifving lens; 7% x 57 x
37 metal utility box for chassis; camera lens
filter; wine-pin miniature tube socket; pin or
banana jack (to wmatch J1-18, 8 needed);
cight-pin octal socket; indicator lamp socket;
6-32 x 114" fat-lead brass machine screws;
wood serews) epoxy cement; steel band; pine
blocks; sip cord; rubiber grommet; mailing
tube: paint; hookup wire; solder; hardware:
(2 o

you house the Electronic Shutter Control
circuit in a sturdy metal chassis to pro-
tect it against damage in the field. While
component placement (except for PC1)
is not critical, the author suggests a lay-
out similar to that shown in Fig. 2. Note

Fig. 2. In this prototype, re.
lays K1 and K4 are mounted on
outside of chassis to provide
easy access. Interior parts
mounting is arranged to avoid
obstruction of the photocell.

POPULAR ELECTRONICS



Fig. 3. Fabricate light shields illustrated here from
mailing tube; note aperture disc on short tube.

that K1 and K4 are mounted on the out-
side of the chassis for easy access.

Begin construction by laying out and
drilling the mounting holes for the vari-
ous components. Then fabricate one or
both of the light shields illustrated in
Fig. 3. (The longer light shield is used
for large-subject photography, while the
shorter shield is best for subjects the
size of a tarantula or smaller.) Select
cardboard mailing tubes with 1”7 to 13"
inner diameter for the shields, and if you
make both shields, use the same tube to
insure uniform inner and outer diame-
ters. Also, glue a carbdoard disc through
the center of which has been punched a
14~ aperture over one end of the 3”-
long shield. Then apply a coat “of flat
black paint to all interior surfaces.

Locate the center of the chassis cutout
that is to accommodate the light shield
1%4” above the base of the chassis and
drill a hole through the chassis to match
the outer diameter of the shields. Then
drill the same size hole through a 2”-
square by %”-thick pine block, and se-
cure the block to the chassis with wood
screws as illustrated in Fig. 4.

The magnifying lens which is to be
cemented to the wood block as shown
serves to concentrate and direct the light
from I1 onto PC1. This lens should be
slightly larger than the diameter of the
cutout in the pine block. The lens select-
ed can be from a small reading glass, or
you can order item No. 94,061 for 80
cents from Edmund Scientific Co., 600
Edscorp Bldg., Barrington, N.J. 08007.

Fig. 4. Light shield, lens, and photocell must
share a common axis with controt light source.
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When the cement securing the lens to
the pine block has set, mount the com-
ponents (except PC1) in place and wire
them together. Then place the section of
the chassis containing the lens on a flat
surface, slip into place the long light
shield, and aim the assembly at a light
source a few feet away. Now, mount the
photocell on a %”-square by 2”-long
pine block (see Fig. 4).

Place the photocell-block assembly on
a %” thickness of cardboard, and orient
it behind the lens seo that the concen-
trated beam of light from the light source
just covers the entire frontal area of the
photocell. Measure the distance from the
side and front of the chassis to the block
to determine where, on the other section
of the chassis, PC1 must be located. Then
secure the photocell assembly to the
chassis with a wood screw and epoxy
cement, and solder the leads of PC1 into
the circuit.

The solenoid specified in the Parts List
must be modified to operate the camera
shutter. To accomplish this, drill a 32"
hole through the flat end of the plunger;
then flatten the pointed end of the plung-
er with a file and drill and tap this end
for a 6-32 machine serew (see Fig. 5 for
details).

To facilitate mounting the solenoid
and camera on a tripod, a bracket as il-
lustrated in Fig. 6 must be fabricated
from 1%” X %” band steel The leg
lengths of the bracket are not provided
in the drawing since they will vary de-
pending on the camera. The slots shown
in the drawing provide a means for ad-
justing the solenoid position to apply
proper shutter release pressure for a
wide variety of cameras.

The control light shown in F‘lg T is
actually a modified two-cell flashlight,
equipped with a No. 25 red camera lens
filter, mounted on a 7”7 X 5” X %” pine
board. First, remove the batteries from
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Fig. 5. For proper solenoid
operation, plunger must be
modified as shown at right.
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Fig. 6. Lengths of L bracket legs must be calculat-
ed for your particular camera; do not omit slots.

the flashlight. Then replace the original
lamp with a 6-volt lamp of similar size,
shape, and basing. Drill a 3%” hole
through the end of the flashlight body,
and place a rubber grommet in it. Now,
insert one end of a length of zip cord
through the grommet and connect one
- conductor to the base contact and the
other conductor to the thread contact of
the lamp.

As for the filter cell assembly, you can
use a cardboard tube that fits snugly
over the front of the flashlight as shown.
The lens filter itself can then be glued to
the tube.

How To Use. For the initial tryout,
set up the camera, flash attachment, and
Electronic Shutter Control in a semi-
darkened room. Place SI and S2 in the
OFF positions, and connect a heavy-duty
6-volt battery—such as a motorecycle or
an automobile battery—through J1 and
J2. Next, connect control light 11 via J§
and J6 and shutter solenoid L1 via J3
and J4. Finally, short-circuit J7 to J8.

Set S2 to the ON position (if 72 comes
on, manually reset K} until it extin-
guishes). Place the control light with the
filter in place about 4’ away from PC1,
directing the beam onto the photocell.
Meter M1 should now indicate maximum
current flow. Now, without disturbing
R1 from its zero-resistance setting, ad-
just the armature of K1 until the con-
tacts just close. Then slowly rotate the
shaft of RI until the contacts just open,
and observe and record the milliammeter
reading at this point. Reset R1 to zero
resistance. The minimum meter reading
will be helpful in determining the maxi-
mum separation between /1 and PCI in
future setups.

Should it be desired to separate the
control light and photocell by more than
about 67, it is suggested that you remove
the short-circuiting jumper from across
J7 and J8 and connect one or two 1.5-
volt D cells in its place.

With the control light directed into
the light shield, turn S7 on and cover the
front of the shield with your hand. This
interrupts the beam, and if all systems
are go, the shutter solenoid should ac-
tuate immediately, and about a second
later /2 should turn on.

To reset the control system, first set
S1 to OFF and then depress the arma-
ture lever to K} to extinguish /2. Now
close S1, and the system is set for an-
other photograph. 3o

Fig. 7. Modified flashlight with filter assembly fitted to lens serves as housing
for 11. Zip cord terminates in plugs that match J5 and J6 on main relay chassis.
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PARTS/METHODS/ IDEAS /GADGETS / DEVICES

tips &°
techniques

HOMEBREW BATTERY TERMINALS

Where space isn't at a premium, AA battery
terminals such as those shown in the photo
can be fabricated with the aid of 2 spring,
some stranded wire, and a couple of rubber
splice caps. The small compression spring
(taken from an old
record player or .
from motor
brushes) should be
clean and free of ! L
rust. Solder a length % ﬁ ,
to one end of each ﬂ ]
14,7-3%” long spring, }
and crimp down the
other end of each spring to make sure of good
electrical contact with the battery's terminals.
The splice caps are made by Ideal (#415).
To save space, cut off the thumb tabs. Then
and feed the hookup wires through, pulling
on them so that the springs fit snugly into the
narrow portions of the caps. (To identify the
cap polarities, use a red wire for the positive
and a black or blue wire for the negative
terminals.) Now, fix the AA cell in place.
—Wendell H. Arthur

of the hookup wire
punch a small hole through the splice caps,

HOMEBREW TEST PRODS
FROM OLD BALL-POINT PENS

Have you ever wondered what you can do
with those old, dried-out bhall-point pens you
have been throwing away? If you think hard,
you will see one possibility: they make handy
test prods. Single-piece body pens with brass
ink cartridges are
ideal for the job
(see photo).Using
a pointed tool,
lift off the top
plug and push out
the ink cartridge.
Then cut off and
discard the part
of the cartridge just above the dimples in the
cartridge tube. Thoroughly clean the remain-
ing piece, and tin the interior of the tube.
Now, string the test cable through the pen
body, insert the bared end of the cable in the
cartridge, and solder in place. Press fit the
point back into the pen body, leaving about
1,7 protruding. Finally, gently squeeze out
the steel ball in the pen tip with side cutters,
and round off the tip. A bead of epoxy cement
at the other end of the pen body serves as a
strain relief for the test cable.

—A. A. Mangiert

April, 1969

AUTOMOBILE AIR FILTER 1S
SOURCE OF CHASSIS VENTING MATERIAL

There are still some circuits and equipment
in electronics that must be housed inside an
enclosed chassis to prevent electrical shock
hazard but require conventional ventilation to
guard against heat damage. Unfortunately,
perforated metal sheets—ideal for fulfilling
both needs—are sometimes not readily avail-
able in electronic parts stores. However, if
you have an old dry-type automobile air filter
handy, you have a ready source of this diffi-
cult-to-find perfo-
rated aluminum
stock. This mate-
rial, which forms
the outer wall of
the filter, can be
cut to size with
tin snips or heavy-
duty scissors.
Then all you have
to do is place the cut piece over the chassis
cutout, bolt it in place with machine hard-
ware, and you have a functional cooling grille
that will provide ventilation while keeping
the hands of the user out of danger.
—James D. Brenner, Jr.

FLUORESCENT LAMP STARTERS
MAKE THERMAL SWITCHES

Need an inexpensive thermal switch in a
hurry? Wel), if you have a spare fluorescent
lamp starter handy. you're in business. These
lamp starters contain ideal miniature ther-
mal switches that can be used as they are
or modified to suit your needs. First, remove
and discard the metal shell of the starter.
Then, carefully clip

the leads of the
glass-enclosed ther-

mal switch (see \
photo). The switch \
is normally set for 3
closure at about '\1
150°F. If you want

it to close at a high-

er or lower temperature, you'll have to break
the glass envelope carefully, leaving the base
intact. Then, for higher temperature action,
bend the bimetallic elements farther apart;
for lower temperature actuation, bend them
closer together. To find the correct distance
between the two elements for a given appli-
cation, youwll have to use a trial-and-error
procedure.

—John Rowe

BEWARE OF SNAP CONCLUSIONS

Most people—even some professional electri-
cians—assume that the small holes at the
ends of the prongs on the common electric
plug are for temporary cable splicing. Not
so! They were put there for a purpose in the
days when we didn’'t have springy metals for
the prongs to hold them in position. The holes
engaged dimples in the contacts in the re-
ceptacle. The holes are obsolete, but tradi-
tional.

—Henry R. Rosenblatt
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the product gallery

REVIEWS AND COMMENTARY ON ELEC™RONIC GEAR AD COMPONENTS

TERADO TRAV-ELECTRIC
(Power Source Model 50-160)

Most inverters (12 volts d. c. to 115 volts
a. ¢.) for emergency, camping or standby use
suffer from one major deficiency: What do
you do with the cumbersome wet battery?
If the inverter is a separate unit and you
operate from the battery in your car, there is
a natural limitation on portability. Not
every occasion when you want to use an in-
verter is within 10-15 feet of your parked
car. Obviously, the answer is a unit with
self-contained portability—just like the Ter-
ado “Trav-Electric” ($79.50).

Portability of an inverter supply is not
new, but Terado has accomplished it in a
sensible fashion. About 10 years ago, an
Ohio manufacturer put a full-size car bat-
tery in a metal case with the necessary elec-
tronics to charge the battery and invert the
voltage to a. c. The idea was respectable,
but it took two men to lift the clumsy case
and jockey it to a campsite.

The “Trav-Electric” appears to us to
achieve an ideal balance between one man/
one hand portability and battery capacity.
The secret—if there is one—is in the use of
a 25-ampere-hour, 43-plate so-called garden
tractor wet battery. It is the result of today’s
advanced battery technology, which has
reached the point where a physically smaller
wet battery can practically do the same job
that its big brother weighing twice as much
did a decade ago.

When you buy the “Trav-Electric” the
battery is dry. You fill the battery to the
designated fluid levels using electrolyte sup-
plied by the manufacturer. The battery is
then brought up to full charge from a 117-
volt a. c. line. Charging is at the trickle
rate (maximum 4 amperes) and gradually
tapers off to a couple of milliamperes. It
is impossible to overcharge the battery.

How Much, How Long? As in most in-
verters, the efficiency of the “Trav-Electric”
is inversely proportional to the size of the
load. Although your reviewer did not make
extensive tests, it appeared that the 100-watt

drain efficiency level was about 75% and the
40-watt drain about 60%. In a test using a
75-watt light bulb as the only load, the bulb
remained at full brightness (actually some-
what above) for a period of 8 hours. A
check of the output voltage showed a drop
of only 4 volts during the 8 hours.

We were pleasantly surprised at the per-
formance of the “Trav-Electric” with a
black-and-white portable TV receiver. There
was no loss of picture size or evidence of
instability in a test lasting 10 hours.

Circle No. 90 on Reoder Service Page 15 or 115

SQUIRES-SANDERS
ULTRA/MONITOR

Not everyone who has a police/fire or
Business Band receiver is a “knob jockey”
easily satisfied with a product of minimal
selectivity, dubious sensitivity and near-
perfect image-frequency reception. Unfor-
tunately, the marketplace is flooded with
low-cost imports that exactly fit those speci-
fications and many citizens with the proper
need for VHF receiving equipment have
been bilked and are disillusioned.

Testing the new Squires-Sanders Ultra/
Monitor was like getting a breath of fresh
air. Here is a receiver that behaves like a
piece of professional equipment and can do
an excellent job for anyone needing 1- to 6-
channel crystal-controlled reception in either
the high or low VHF bands. A retail price
on the Ultra/Monitor has not been set at
press time, but it will probably be around
$150.00 (with crystal and tuned module for
one channel). Each additional channel will
require a separate module, which will sell for
about $30.00.

Unusual Features. The Ultra/Monitor an
all-solid-state, narrow-band FM superhet
using appropriate MOSFET’s and an 1C
limiter quadrature detector/first audio amp-
lifier. Selectivity is optimized for VHF re-

(Continued on page 113)

(See photos of both products on next two pages)

April, 1969
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TERADO TRAV-ELECTRIC
(Power Source Model 50-160)

Self-contained Trav-Electric  inverter
weighs about 29 Ib. A 43-plate garden
tractor wet battery is inside protec-
tive metal case. The battery may be
recharged from either 117-volt a.c.
line or cigarette lighter socket in
your car. Both recharging cables are
tucked inside case when not in use.
Rubber bumpers on sides of case help
protect the supply while in transit.

Waveform of the Trav-Electric output
shows typical pattern from mechanical
vibrator. Stability is excellent over
a wide range of loads and battery volt-
age levels. Output voltage is equiva-
lent to about 122.124 volts a.c. RMS.

Faceplate contains a dual function meter. When
battery is charging, the meter reads approximate
charging current. When discharging, the meter
reads the approximate time the inverter will oper-
ate—if the battery was fully charged to begin
with. Your reviewer found the meter readings am-
biguous since meter action did not appear linear.

POPULAR ELECTRONICS



Crystal-controlled tuning module is
actually a whole ‘‘front end’ featur-
ing fractional microvolt sensitivity
and high tolerance stability. User
may listen to any of the channels—
singly or simultaneously. Pushbuttons
select proper channel and extra touch
releases circuits from other channels.

SQUIRES-SANDERS
ULTRA/MONITOR

Rear skirt of receiver has two antenna input
sockets. Socket ‘A" should be connected
to a high-band VHF antenna and “B" to a
low-band antenna. Circuits in the receiver
automatically couple proper antenna to ap-
propriate crystal-controlled tuning module.

Ultra-Monitor has unique functional design and is
very light weight. Oval speaker is mounted behind
grill under the carrying handle. Receiver contains
rechargeable batteries. Pilot lights on frent panel
indicate whether or not batteries ars being
recharged and if Tone Alert has been activated.
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OPERATION RETREAD has been ap-

proved. Effective January 24, 1969, the
Federal Communications Commission mod-
ified its amateur regulations to permit any
U.S. citizen who has not held a valid ama-
teur license within a year to apply for a new
2-year Novice license. Thus, if you have
been licensed in the past and would like to
get back into amateur radio in easy steps
via the Novice route, the way is open.

The procedure, in brief, is to find a volun-
teer examiner who is over 21 years of age
and holds a General, Advanced, or Extra
class license. Then, write to the nearest FCC
office for a form 610-A. When it arrives, the
volunteer examiner will give you the 5-wpm
Novice code test and write to the FCC in

NEW NOVICE LICENSE ELIGIBILITY

Gettysburg, Pa. for your written exam
which you complete in his presence. He
then mails the exam back to the FCC.

More detailed information on Novice li-
censes is contained in the PopuLArR ELEc-
TRONICS COMMUNICATIONS HANDBOOK, 1969,
available for $1.35 from many places where
PopULAR ELECTRONICS is sold or by mail
from Ziff-Davis Service Division, 595 Broad-
way, N.Y., N.Y. 10012 for $1.60, postpaid.
Also, do not depend on any but the latest
“License Manual” or other amateur study
guide in brushing up for the written exam.
Many of the questions are different than
they were only six months ago.

Houston, April 1. A scientist who prefers

AMATEUR STATION OF THE MONTH

" % : 3 ==

The father-and-son station of Dr. Otakar Ondra, WA2CCR, and Gordon, WA2CCS,
4645 Arlington Ave., Bronx, N.Y. 10471, has two operating positions. One has a
Collins S-line 32S-3 transmitter, 30L:1 amplifier, and 75S-3B receiver; the

other a Heathkit DX-60B transmitter and Lafayette
share a 15-meter rotary dipole and a 40-meter dipole.
states for WAS and are working for their Advanced

HA-500 receiver. They
Both Ondras need three
licenses. We are send-

ing WA2CCR/CCS a l-year subscription for winning this month’s Amateur Sta-
tion Photo Contest. You can enter the contest by sending a clear photo (pref-
erably black and white) of you at the controls of your station and details
about your amateur career to Amateur Station Photo Contest, Herb S. Brier,

Amateur Radio, Popular ErecTronics, P.O. Box 678,
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to remain unidentified, predicted today that
the recent spectacular successes in the United
States space program may result in more
efficient high-frequency receivers and trans-
mitters. He points out that the losses in
their coils largely determine the efficiency of
high-frequency tuned circuits and that the
most efficient coil is of the space-wound
type. He has, therefore, proposed that the
astronauts in the next space shot spend
their spare time in winding coils for critical
applications. After volunteering to join the
program for this purpose, our informant is
presently undergoing an intensive series of
tests.

Rochester, April 2. The Rochester Ama-
teur Radio Association’s RaRa Rag reports
that the Becember, 1968 ‘Pennython” of
Eddie Meath, WHEC radio personality, col-
lected 112,757 pennies in cooperation with
the Rochester Amateur Radio Association.
When a WHEC listener called Eddie with a
pledge, he and other club members verified
the address and sent the information by
closed-circuit teletype to the amateur con-
trol station, WB2MAC. From there, the ra-
dio-equipped cars of the club members were
dispatched to pick up the pledges. Approxi-
mately 67 amateurs and their families par-
ticipated in the operation, making 208 col-
lections and travelling 1500 miles in doing
so. The money raised was used to buy toys
for the needy children of Rochester.

Million Dollar Ham/TVI Lawsuit. One of
the most unusual lawsuits involving ham
radio is taking place in Sarasota, Fla. Sev-
eral months ago, Ansel “Grid” Gridley,
W4G]JO, was sued by his neighbor—claiming
$1,000,000 damages—for alleged interference
to TV reception.

April, 1969

Richard M. Tavan, K3QDD, receives
the John W. Gore Memorial Scholar-
ship from Rosel H. Hyde, Chairman
of the FCC. The scholarship, of:
fered by the Foundation for Amateur
Radio, Inc., Washington, D.C. is
presented for excellence of activi-
ties as an amateur operator and high
scholastic standing. Tavan is in his
third year at Massachusetts Insti-
tute of Technology, majoring in
Electronics Engineering. Looking on
is J. F. DeBardeleben, WA4TE, Past
President of the Foundation, which
is supported by 21 clubs in area.

The suit was filed regardless of the ef-
forts of the FCC, Sarasota Amateur Radio
Association and Grid to resolve the preb-
lem. W4GJO is world-renowned for his in-
terest in UHF-VHF propagation and the
equipment in Grid's ham shack meets or
surpasses all FCC Standards for interference
suppression. However, his neighbor has re-
fused to permit any device or filter to be
connected to his TV receiver to increase the
receiver’s ability to reject radio signals out-
side the TV channels.

The plaintiff in the lawsuit has also used
paid advertisements to literally “damn” the
existence of radio hams. This was in addi-
tion to other more tangible harassments.
When served with a restraining order and
injunction, the plaintiff allegedly threatened
Grid’s life.

The eventual outcome of this lawsuit may
have long-standing effects not only on hams
but on CB’ers and anyone else using ra-
dio transmitting equipment. Should the
court find in favor of the plaintiff, it would
enable any TV viewer to decide when and
how a transmitter might be used.

This lawsuit has cost money to defend
and donations are being solicited by the
Sarasota Amateur Radio Association, P.O.
Box 3326, Sarasota, Fla. 33578. Any con-
tribution will be appreciated. We will keep
you informed of developments.

One-Land QSO Party. Between 0000 GMT,
April 26, and 2400 GMT, April 27, operate
any 24 hours. New England stations work
the world and vice versa. Exchange QSO
numbers, signal reports and names of coun-
ties, states, and operators with each station
worked. The same station may be worked
once per band and mode (phone and CW).
Contacts between U.S. stations count one

85




point, except Novice contacts count five
points. Contacts between New England and
foreign stations count three points. Stations
outside of New England multiply their QSO
points by the number of N.E. counties (max-
imum 67) plus the number of N.E. states
(maximum 6) worked. N.E. stations multi-
ply SQO points by sum of states and coun-
ties worked and again by the number of
countries and continents worked. Suggested
frequencies: CW, 3575, 7080, 14,075, 21,090,
28,090 kHz, and all Novice frequencies.
Phone: 7290, 14,340, 21,440, and 28,690 kHz.
Logs go to: Thomas D. Walsh, K1IVGM,
53 Neponset Rd., Quincy, Mass. 02169. In-
clude stamped return envelope for list of
winners if desired, Also, if you plan to go
“all out” to win one of the many trophies
and certificates offered to various amateur
and SWL winners, a stamped envelope to
Tom will get you official contest rules.

Useful CW Operating Manual. A few
years ago, we recommended the booklet,
“A Condensed Manual of Radiotelegraph
Operating Procedure and Technique for the
Amateur Service,” published by the Aero-
nautical Center Amateur Radio Club, Inc.,
Postal Station 18, Oklahoma City, Ok. 73169,
as a good investment for any amateur who
wants to be a good CW operator. We repeat
the recommendation, and you can hardly
beat the price of 30 cents, postpaid.

Another Try at Reciprocity. No sooner had
Barry Goldwater, W7UGA, returned to the
halls of Congress than he introduced a new
resolution to permit certain aliens to have
ham stations. Barry proposed an amendment
to the Communications Act permitting eligi-

Sid Tryzbiak, WB4HXP (ex-WA1HJM), has worked 36
states and five countries on phone in the short
time he has been in Orlando, Fla. His equipment
includes Hammarlund HG-170A receiver, Johnson
Valiant transmitter, an all-band vertical, 40-meter
dipole as well as a rotary 15-meter dipole antenna.
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ble aliens to operate amateur radio stations
in the USA. Chances of passage are not con-
sidered too good since there is a Congressional
underground movement to scrap the whole
Communications Act and start over—rather
than continuing to make piecemeal amend-
ments.

It's a shame, since numerous countries
permit our duly licensed hams to operate
within their borders.

With a Globe Scout 350A transmitter and Lafayette
HE-80 receiver, Jack Reece, WN@VLT, Cameron, Mo.,
has worked 36 states and three Canadian provinces.

NEWS AND VIEWS

Bill Neidlinger WB4EBD, 1924 Ashland Dr.. Clear-
water, Fla. 33515. remembers hurricanc Gladys in
October; it blew down his antenna tower! The
new tower is a Rohn 60-footer supporting a Mos-
ley Classig 10-, 15-, 20-meter beam and a Hy-Gain
DB-62 for 6 and 2 meters. He also has a 40-meter
dipole. Inside the shaek are Hallicrafters SX-62
and SX-146 reccivers and an HT-46 transmitter,
plus an AMECO TX-62 transmitter and associated
gear. Bill operates CW exclusively, has worked all
states, and is active in the Amateur Radio Emer-
gency Corps (AREC) and the Clearwater Amateur
Radio Socicty.

Gregory Ginn, WB6ZNM, 1240 21st St., Hermosa
Beach, Calif. 90254. encloses the following note
when he sends a QSL card. "Ur QSL will be much
appreciated and will be displayed in my shack for
all to sce and envy.” Greg has worked 95 countries
and the 50 states. running 100 watts into a 10-, 15-,
20-meter triband beam with a Hatlicrafters SX-111
recciver doing the huffing and a Gonset GSB-100
transmitter doing the puffing, Twenty-meter DX
chasing is Greg's favorite facet of amateur radio;
his big ambition is to become the QSL manager
for a DX station. ., .Steve Korn WN2FKE, 12 Sunder-
son, West Caldwell, N.J. 07006, worked 35 states
and 16 countriex in two months as a Novice, He
uses a Knight-_Iit T-80 transmitter, Lafayette
HA-500 receiver, and a Hy-Gain 18-AVQ vertical
antenna, Possibly having the antenna mwounted 64
feet above the ground on the roof of a building
has something to do with how well Steve gets out,
Eightly meters followed by 15 meters are his fa-
vorite bands. -

David Anderson, WN1JXD, 16 Hutchins Ct.., E.
Greenwich, R.I. 02818, runs 35 watts to a Lysco
transmitter—a popular unit about 15 years ago. It,
in conjunction with a Hallicrafters S-120 receiver

(Continued on page 101)
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A HAM

OME WEEKS ago our mail contained

an interesting letter from Bill Orr,
W6SAI, Menlo Park, Calif. Bill needs little
introduction to many of our readers. He is
a prolific author of books and magazine ar-
ticles, a world traveller, and a critic of the
“appliance operating” radio amateur.

Bill sent along a photo of one of his oldest
QSL cards—W9XAA, The Short Wave Voice
of Labor and Farmer, Chicago, Ill. Dated
December 8, 1931, the QSL lists operating
frequencies of 6080, 11,840, and 17,780 kHz
with a power of 500 watts. That was high
power in those days! Mr. Orr asks if our
current monitors have any earlier interna-
tional broadcasting QSL’s?

In his letter, Bill goes on to say, “It’s too
bad that more hams don’t indulge in short-
wave listening. A lot goes on outside the
ends of the ham dial and many fellows who
have ham-band-only receivers never get to
hear it.”

As examples, Bill suggests these items:

@® The U.S. Navy single sideband net be-
tween McMurdo Sound, South Pole, and

F S.H()R'l' WAVE YOICE OF L.

fhis confirms your haeing

SPEAKS FOR SWL’ING

=
rec2ved us /,,«

Palmer Base on 7995 and 11,256 kHz. They
can be heard around 0400 with traffic be-
tween the bases and New Zealand.

® RID, a new Soviet time station, has
shown up with time ticks on 15,004 kHz,
just a shade higher than WWV. Callsign is
given in Morse code at 15-minute intervals.
Your Editor has heard this one.

® Bill confirms that several 3rd harmonic
signals of Radio Moscow “regionals” are
being heard between 2300 and 0100 in the
frequency range of 28,000 to 28,700 kHz.
Some are quite strong and all are in the
Russian language with music.

® Listen to the Japanese citizens band
around 27,500 to 28,000 kHz near 2300. “It
sounds just like ours, only more unintelligi-
ble!”

Radioteletype. If any of our monitors
has equipment to receive RTTY signals, he
might try for some of these goodies: BZBS85,
Peking, China, on 16,138 and 15,865 kHz,
every fourth hour starting at 0100; ZEN77,
Hong Kong, 16.275 kHz, at 0600 and 1800;

i3

ABOR AND FARMER"

g3/

6080 KCS.—49.3 *;\llﬁ;l:l*‘:lﬁ X
©TI80 K(S.—25.31 METERS y#
]

17750 I

hur transmitier 1a 50U watls oy

1657 METERS

stal L oatratled, 1008 modulation,

Vhank you fur your greport and please write agan.

MAYNARD MARQUARDY.

£ N NOCKFLS,
Seq and Cen. Mer

NORTHEAST TOWER, NAV

-

Chiet Engineer.

¥y PIER, CHICAGO, ILL., U. 8. A

A really ‘“ancient” QSL card receivad by Bill Orr, W6SAI, Menlo Park, Calif.,
in 1931 when SWL'ing was just gettirg on its legs. Bill is an ardent SWL’ing ham.

April, 1969
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10 Reasons why |
RCA Home Training is

your best
Investment

for arewarding
career

In electronics:




LEADER IN ELECTRONICS

TRAINING
When you think of clectronics, you
immediately think of RCA...a name
that stands for dependability, integrity
and pionecring scientific advances. For
over a half century, RCA Institutes,
Inc., a service of Radio Corporation of
America, has becn a leader in technical
training.

RCA AUTOTEXT TEACHES

ELECTRONICS FASTER, EASIER,

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

3 THOUSANDS OF WELL PAID JOBS
ARE NOW OPEN TO MEN SKILLED
IN ELECTRONICS
RCA Institutes is doing something pos-
itive to help men with an interest in
electronics to qualify for rewarding
jobs in this fascinating ficid. Every year,
literally thousands of high paying jobs
in electronics go unfilled just becausc
not enough men take the opportunity
to train themsclves for these openings.

WIDE CHOICE OF CAREER

PROGRAMS
Start today on the electronics career
of your choice. On the attached card is
a list of “Carcer Programs”, cach of
which starts with the amazing AUTO-
TEXT mcthod of programmed instruc-
tion. Look the list over, pick the one
best suited to you and check it off on
the card,

Construction of Multimeter.

April, 1969

SPECIALIZED ADVANCED
TRAINING
For those alrcady working in elec-
tronics or with previous training, RCA
Institutes offers advanced courses. You
can start on a higher level without wast-
ing time on work you already know.

PERSONAL SUPERVISION

THROUGHOUT
All during your program of home study,
your training is supervised by RCA In-
stitutes cxperts who become personally
involved in your cflorts and help you
over any “rough spots” that may de-
velop.

VARIETY OF KITS YOURS

TO KEEP
To give practical application to your
studies, a varicty of valuabie RCA In-
stitutes engineered kits are included in
your program. Each kit is complete in
itself. You ncver have to take apart one
picce to build another. At no extra cost,
they’re yours to keep and use on the job,

FROM RCA INSTITUTES

TRANSISTORIZED TV KIT,

VALUABLE OSCILLOSCOPE |
Those cnrolled in RCA’s television
coursc or program receive complete
transistorized TV Kit. All students re-
ceive a valuable oscilloscope—both at
no extra cost and only from RCA Insti-
tutes. ’

CONVENIENT PAYMENT PLANS

RCA Institutes offers a unique
tuition plan that lets you progress at
your own pace. You only pay for les-
sons as you order them. You don’t
sign a contract obligating you to con-
tinue the course. There's no large
down-payment to lose if you decide not

to continue. However, if you desire,
RCA Institutes also offers a convenient
montkly payment plan.

10 RCA INSTITUTES GRADUATES
GET T0P RECOGNITION
Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
clectronics ficld; many others have their
own profitable businesses. This record
is proof of the: high quality of RCA In-
stitutes’ training.

CLASSROOM TRAINING
ALSO AVAILABLE

If you prefer, you can attend classes at
RCA Institutes Resident School, one of
the largest of its kind in New York City.
Coeducational classroom and labora.
tory training, day and evening sessions,
start four times a year. Simply check
“Classroom Training” on the attached
card for full information.

JOB PLACEMENT SERVICE, TOO!

Companies like 1BM, Bell Telephone
Labs, GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse, and major
Radio and TV Networks have regularly
employed graduates through RCA
Institutes’ own placement Service.

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION! NO
SALESMAN WILL CALL!

Ali RCA Institutes courses and
programs are approved for veter-
ans under the New G.1. Bill.

RCA INSTITUTES, DEPT. PE-49
320 West 31st Street,
New York, N.Y. 10001

Accredite¢ Member National Home Study Council

Temperature experiment with transistors.

RS -

Construction of Oscilloscope.
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India News Service, New Delhi, 15,290 kHz,
at 1000; and Pyongyang, North Korea (call-
sign dubiously listed as KCNA) on 16,402
kHz, with no set schedule but on the air
six to eight times daily. All of these stations
operate at about 60 words per minute. You
MAY listen to and copy these stations; you
MAY disclose the ID’s and times heard;
you MAY NOT disclose any of the news
items or messages that are received.

Veri Suggestion. As most DX’ers are
aware, it is becoming increasingly difficult
to get a verification from the point-to-point
stations. One that is still sending QSL'’s,
however, is 5BC238, Nicosia, Cyprus, oper-
ating on 23,860 kHz. It has been logged at
1600 in a circuit to London. The power is
listed as 30 kW. Reports go to Cyprus Tele-
communications Authority, Saranta Spilia
Transmitting Station, Nicosia, Cyprus.

Utility Loggings. For our readers who
can copy Morse Code, here are a few un-
usual countries that you might like to add
to your log.

Canal Zone—NBA, Balboa, 12,883 kHz at
2245 with CQ tapes, V running markers and
slow ID's.

Curacao—P]JC6, the Dutch Navy at Suffi-
sant on 8565 kHz at 0024 with CQ and V
markers.

Malta—A rare catch is GYR at Valletta
(Lascaris-?) on 8640 kHz at 0215 but heavy
QRM from WCC and KOK.

Martinique—FFP7, Fort-de-France, dual
with FFP, on 8675 kHz at 2136 with CQ and
V markers and running at an even 20 words
per minute.

Copying CW stations, especially the rela-
tively slow-speed coastal stations, such as
those listed above, makes a most interesting
way to build up your code speed while, at
the same time, adding numerous new coun-
tries to your log.

DX Award Honor Roll

Here are the leaders in the DX Honor
Roll. The figures indicate, from left to
right, the number of countries, states,
Canadian areas, and zones verified. Sev -
eral others have total scores of 200.
James Young (WPEGENA)
Wrightwood, Calif.

Chuck Edwards (WPE4BNK)

230 50 12 40

Fort Lauderdale, Fla. 200 50 12 30
Charles Matterer (WPE6DGA)

San Leandro, Calif. 180 50 12
Paul Kilroy (WPE3FOB)

Washington, D. C. 170 50 12
Mike Mandrick (WPE2GVF)

Rochester, N, Y. 160 50 10
Gary Ligon (WPE4JAX)

Cliffside, N. C. 150 50 12
Ed Fellows (WPE7BLN)

Seattle, Wash. 200 0 12
Mark Connelly (WPE1HGI)

Arlington, Mass. 160 50 O
Bernard Hughes (G2PE6D)

Worcester, England 170 40 O
L. E. Kuney (WPEBAD)

Detroit, Mich. 150 50 10
Don Jensen (WPESEZ)

Racine, Wisc. 190 20 O

CURRENT STATION REPORTS

The following is a roundup of current reports.
At time of compilation all reports were as accurate
as possible, but stations change frequency and/or
schedule with little or no advance notice. All times
shown are Greenwich Mean Time (GMT) and the
24-hour system is used. Reports should be sent to
Short-Wave Listening. P, O. Box 333, Cherry Hill,
N. J. 08034. in time to reach Your Short-Wave Edi-
tor by the fifth of each month. Be suie to include
your WPE identification and the make and model
number of your receiver,

Australia—Melbourne's newest frequency. 21.740
kHz, ‘is producing excellent signals in its N.A.
beam at 0100-0300 dual to the older frequencies of
17,840 and 15.320 kHz. Also heard well ix 9580 kHz
at 1200 with pop music. The 6140 kHz outiet at
Perth is heard from 1028-1031 dual with 9610 kHz

40 ZONES VERIFIED
James Young (WPEGENA), Wrightwood, Calif.

30 ZONES VERIFIED

William P. Kilroy (WPE3FOB), Washington, D. C.

Ch;_:lck Edwards (WPE4BNK), Fort Lauderdale,
a.

Steven Kennedy (WPE4IAX), Sarasota, Fla.

Robert Crowell (WPE4HKO), Mary Esther, Fla,

DX ALL-ZONE AWARDS PRESENTED

To be eligible for one of the new DX All-Zone Awards designed for WPE Moni-
tor Certificate holders, you must have verified stations in 10, 20, 30, or 40 radio
zones of the world. The following recently qualified for and received awards.

20 ZONES VERIFIED

Pau! Slater (WPE1FRT), Medford, Mass.
Donald Weber (WPEBIPJ), Westlake, Ohio
Clifford Duncan (VESPES5V), Cut Knife, Sask.

10 ZONES VERIFIED

John Sawhill (WPE1GPN), New Canaan, Conn.
Robert Asbury (WPE2PYT), Williston Park, N. Y.
Thomas Feeney (WPE1GZC), Newport, R. I.
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12 CANADIAN AREAS VERIFIED
Robert Baker (WPE2PFM), Pitman, N. J.

10 CANADIAN AREAS VERIFIED
Michael Feinstein (WPE20AV), Bridgeton, N. J.

Martin Tarnowsky (WPE2PZD), Montvale, N. J.
Jeff Wilson (VE3PE2NL), Sarnia, Ont.

8 CANADIAN AREAS VERIFIED

Bill Migley (WPEBJEL), Lancaster, Ohio
Jack Gladden (WPESEXI), Fort Worth, Texas
Robert Asbury (WPE2PYT), Williston Park, N. Y.

DX ALL-CANADA AWARDS PRESENTED

To be eligible for one of the DX All-Canada Awards designed for WPE Moni-
tor Certificate holders, you must have verified stations in 6, 8, 10, or 12 different
Canadian areas. The following recently qualified for and have received awards.

Richard Vessell (WPE9EIL), Bloomington, Iil.
Robert Downey (WPE4INN), Newport News, Va.

6 CANADIAN AREAS VERIFIED

Montie Fisher (WPESESZ), Oklahoma City, Okla.
Steven Kennedy (WPE41AX), Sarasota, Fla.

Carl Downie (WPE3EGP), West Mifflin, Pa.
Michael Lynch (WPE2QEA), Auburn, N. Y.
David Peters (WPE6HDM), Modesto, Calif.
Kevin Krueger (WPE9JDI), West Allis, Wisc.
Bill Eisinger (WPE7COQ), Gooding, ldaho

Ori Siegel (WPE2QIX), Toronta, Ont.

Gary Rasmussen (WPE7CTI), Sunnyside, Wash.
Michael Forbes (VE3PE20E), Cornwall, Ont.

with IS, ID, sports, music, weather and shipping
reports,

Belgium—Brussels was logged on 6125 kHz with
an unscheduled xmsn to N.A, at 0030-0100 with
light music, talks and pop European music in Eng-
lish. French and Dutch had been previously
scheduled here. A new frequency found recently
is 9552 kHz at 2141-2215 with IS. talks and music
in all French,

Bolivia—CP58, R. Progresso, La Paz. is a new
station on 6005 kHz and is heard best around 0200
with usual L.A, programming. CP89. R. San
Rafael, Cochabamba, 5055 kHz, verified with a
mimeographed form after mmany reports; best time
is after 2100 with Spanish religious programs.

Brazil—R. Visconde do Rio Branco, 4770 kHz, is
audible at times from 2300 with Portuguese lan-
guage and Brazilian tunes. . . ZYZ36, E. Globo,
11.805 kHz, continues to be one of the best heard
Brazilians on the West Coast. [t is very good from
2300 with news on the hour and music and com-
mercials in the interim. Located in Rio de Janeiro,
it will verify reports written in English.

Bulgaria—A new frequency for R. Sofie is 9620
kHz, noted 2200-2230 in Italian to Western Europe
with news. commentary, light music and a talk.
The IS is played on an organola.

Chad—R. Chad, Fort Lamy, has been found on
11.800 kHz with native music and a commentary in
Arabic at 1445-1515.

China—R. Peking has these new frequencies in
service: 15.385 kHz from 0100 s/on in Spanish, dual
to 17.745 kHz; 15,229 kHz at 0300 in Chinese but
weak; 15.185 kHz in English to N.A. at 0100-0158;
and 4905 kHz with IS at 2230 and into language.
Also noted: 9780 kHz in English at 0100-0155 and
0300-0355 and 15,060 kHz in English at 0205 with
many breaks in xmsn,

Colombia—A tentative listing for what seems to
be a new station is Emisora Nueva Mundo (may
also ID as Transmitte Caracol) on 4752 kHz around
0200. . . HIZM, R. Nacional de Colombiae, Bogota,
9635 kHz, was noted at 0400 with a special program
of some sort, dual to 4955 and 6180 kHz. The 9635
kHz outlet quickly faded and does not seem to be
in regular use.

Costa Rica—The station listed last month on 6150
kHz is not yet confirmed but further monitoring in-
dicates a definite R. Ateneas ID. Apparently not
on a daily schedule, this San Jose outlet is often
noted around 0500.

Dominican Republic—Also listed last month, this
3215 kHz station is definitely giving the ID of R.
Libertad, Santiago. No clue has been given to
clarify the R. Ventas ID previously heard. Do not
confuse this station with the clandestine station
of the same name,
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Ecvador—HCJB, Quito, is using two new fre-
quencies: 15,185 kHz at 0520 in English and 0530 in
Romanian, and 17,860 kHz at 1940-2000 in English
religious programming. . HCAH3, R. Trebol,
Zaruma. 4917 kHz, has finally verified after eight
reports. They list their power as 2 kW,

Egypt—Cairo noted at 0300 in an Arabic s/on on
a new frequency of 15,300 kHz. An outlet on 9550
kHz is also reported with Arabic at 2040 and Eng-
lish at 2045.

England—London has been found on a previously
unreported frequency of 7120 kHz with IS at 0700
s/on in the European Service.

France—ORTF, Paris. has placed 15.295 kHz into
service with English at 1915-1930. An all-French
xmsn was noted at 0607-0730 on 9620 kHz with light
music and talks: this was a Sunday logging.

Germany (GFR)—Two stations which are very
ravely reported by N.A, listeners are Bayerischer
Rundfunk, Munich, at 0525-0554 with music on
6085 kHz and Suddentscher Rundfunk, Muhlacker,
6030 kHz, at 0710. Both xmsns were in German.

Guatemala—TGCH, R. Chortis, Jocotan, 3380 kHz,
is fair at 0100 with talks, Guatemalan music and
commercials, This station is easy to ID because of
its use of the theme from the TV show “Bonanza”
at closing.

Guyane—ZFY, R. Demernra, Georgetown, 3265

(Continued on page 103)

David Yetman, PWE1ETK, North Reading, Mass. has,
on his right, a modernized National NC-88 receiver
and a Zenith receiver for medium-wave DX'ing. The
large console at center is for citizen’s band use.
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BETTER QUALITY semiconductor de-
vices at lower prices may result from
the use of a new type of production test
instrument developed at Bell Telephone
Laboratories. Dubbed the ‘“Profilometer,”
the new instrument was invented by Bell
scientist John A. Copeland (Fig. 1) and is
not only capable of much faster and more
accurate tests than earlier machines, but
costs only a fraction as much to build
and operate.

The majority of modern semiconductor de-
vices, whether transistors, FET’s, or IC's,
are manufactured from thin wafers of sili-
con, germanium, or special alloys. The elec-
trical properties of these wafers are estab-
lished by adding exact amounts of such
impurity elements as boron or arsenic. The
measurement of wafer impurity densities
before processing is an essential quality-
control step in the fabrication of the final
devices.

The needed data was previously obtained
by using a costly machine and a tedious
discrete measurement technique. Test re-
sults then had to be processed by computer
to convert the raw figures into meaningful
information. These extra time-consuming
steps help to increase the price of the final
semiconductor. In contrast, the new Bell
Labs instrument can make the necessary
measurements and plot a “profile” of wafer
impurity densities within seconds, thus re-
ducing fabrication cost and eventually the
unit cost to the final purchaser.

In operation, the test engineer first de-
posits tiny metal dots along the surface
of the semiconductor wafer. A probe placed
on one of the dots passes a low-level 5-MHz
current through the dot. At the same time,
an increasing d.c. voltage forces mobile
charges—electrons or holes—out of an in-
creasingly deep depletion region under the
dot. No measurements are made of the d.c.
voltage since it functions only to vary the
depth in which impurity densities are mea-
sured beneath the surface of the wafer. It
can do this because no net charge exists
within the semiconductor under ordinary
conditions. When an increasing d.c. voltage
is applied to the metal dot, the free elec-
trons (eor loles) near the wafer surface are
forced farther down, leaving only a fixed
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charge due to impurity atoms in the deple-
tion region.

For practical purposes, then, each metal
dot acts as one plate of a capacitor, while
the depletion region acts as a dielectric. The
constant 5-MHz, r.f. drive current causes
the edge of the depletion region beneath
the dot (acting as the other plate of the
capacitor) to oscillate over a short distance,
generating a small voltage at the second
harmonic of the drive current. This voltage
is inversely proportional to the impurity
density at the depth of the depletion re-
gion in the wafer. The voltage of the

fundamental frequency is proportional to
the depth inside the wafer.

Thus, two signals are obtained simul-
taneously—one proportional to depth (be-
neath the wafer’s surface) and another in-
versely proportional to the impurity densi-
ty at that depth. In practice, these two sig-

LR o

Fig. 1. Inventor John A. Copeland, Bell Telephone
Laboratories, uses new Profilometer to plot the
densities of impurities in a semiconductor wafer.
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Fig. 2. In this two-transistor receiver circuit, regenerative feedback is used in Q1 portion of
the circuit while Q2 serves as a capacitively coupled audio amplifier. Use 2000-ohm phones.

nals are picked up by a pair of modi-
fied short-wave receivers and converted, af-
ter amplification, into d.c. signals large
enough to operate an X-Y recorder. A con-
tinuous curve is plotted showing the im-
purity densities at all depths within the
wafer. A typical graph can be seen in
Fig. 1. Impurity densities through the wafer
can be plotted at each point where a metal
dot has been deposited.

The Profilometer can measure impurity
densities as low as one atom in one billion
over distances as small as one ten-thou-
sandth of an inch, or, for impurity densities
as high as ten atoms per million, over dis-
tances as small as one millionth of an
inch. In coming months, the new instru-
ment may be used by a number of semi-
conductor manufacturers to insure the
quality of their products.

Reader's Circuit. Submitted by reader
James F. Kaminski (23 Fairmeadow Road,
Wilmington, Mass. 01887), the AM broad-
cast-band receiver shown in Fig. 2 should
make an excellent “one-evening” project for
the beginner .or student. James writes that
he developed the circuit by combining and
modifying features found in several other
designs. He built the unit as part of his
work for a Radio Merit Badge as an Eagle
Scout.

Referring to the schematic, diode DI and
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pnp transistor Q! work together as a re-
generative* amplifier/detector stage while
a second pnp unit, @2, serves as a capaci-
tively coupled audio amplifier. In operatiomn,
r.f. signals picked up by the antenna sys-
tem are selected by tuned circuit LI-C!
and coupled through capacitor C2 to DI
and QI. Detector-stage base bias is sup-
plied through RI and stabilized by emit-
ter resistor R2, bypassed by C3. Regenera-
tive r.f. feedback is furnished by coil L2,
shunted by regeneration control R3. The
detected audio signal developed across QI's
collector load resistor, R4, is coupled to the
audio stage, Q2, through C4, with C5 serving
as an r.f. bypass to minimize the load’s
effect on regenerative circuit action. Con-
ventional 2000-ohm magnetic earphones are
used for the output.

James has specified inexpensive, readily
available parts in his circuit. Transistors
@1 and Q2 are general purpose pnp units,
such as types 2N107, 2N404, or 2N1305. A
standard broadcast-band, ferrite coil is used
for LI, while L2 consists of 7 turns of any
thin insulated wire (size 22 to 30). L2
is wound directly on, or alongside, LI, de-
pending on the latter’s size and form.

In common with the majority of simple
receiver circuits, neither parts arrangement

*See the Transitips section of Solid State, PoPuLAR
ELECTRONICS, November, 1968 for a discussion of
regenerative circuits.
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nor wiring dress should be critical, but, of
course, good wiring practice should be fol-
lowed, with all d.c. polarities observed and
signal leads kept short and direct. The re-
ceiver may be assembled breadboard fash-
ion or, if desired, on any type of board or
chassis.

The receiver's self-contained antenna,
ANT]I, consists of a telescoping “whip” type
three to four feet long, but terminals are
provided for external antenna (ANT2) and
ground (GND) connections. James writes
that external antennas as long as 30 feet,
or more, may be used for maximum sensi-
tivity.

After assembly, check out, and test, two
minor adjustments may be needed for epti-
mum performance. Tune to a local station,
adjusting R! and R3 as needed; then, with
R3 set in about mid-position, adjust R for
maximum gain with minimum distortion.
Next, try reversing L2’s leads, using the con-
nection which provides maximum sensi-
tivity and readjusting R/ as needed. If a
high-gain transistor is used for @I, the cir-
cuit may oscillate with some settings of
R! and R3; this is normal for a regenera-
tive circuit and does not indicate trouble.
In use, RI generally is left fixed in its
pre-adjusted position, while sensitivity is
adjusted by means of regeneration control
R3. With some transistors, you may have
to use a resistor of 100,000 to 330,000 ohms
between the collector and base of Q2.

Manufacturer’'s Circuit. The versatile
“touch control” circuit shown in Fig. 3 may
be used in a variety of applications, depend-
ing on the needs, interests, and imagina-
tion of the user. Typically, it might be em-
ployed for special display or stage effects, in
magic tricks, in emergency lighting, or as
part of a safety alarm or signal system. It
is one of a number of related circuits de-
scribed in “Small Scale Integration in Low

e
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Fig. 3. Touch control circuit uses photo-Darlington
transistor, which, once triggered, is held on by I1.
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Cost Control Circuits,” a section of Seminar
Applications booklet No. 671.9, published by
General Electric’s Semiconductor Products
Department (Electronics Park, Syracuse,
New York 13200).

Referring to Fig. 3, we find that the de-
sign features an npn photo-Darlington de-
vice (Q2) controlled by a conventional npn
bipolar transistor, @I. Resistors R/ and R2
form a voltage divider which establishes
a net positive charge across CI when the
circuit is in its off (nonconducting) state.
Both R3 and R4 serve as base current-
limiting resistors. The load is a conventional
incandescent lamp while a 12-volt d.c. source
furnishes circuit power.

In operation, a momentary high-resistance
contact (such as that caused by a person’s
touch) across the control terminals applies
base bias current to @I through resistor
R3, permitting @I to conduct and apply
CI's charge to @2's base through R4. Thus,
Q2 is switched to a conducting state, light-
ing lamp /1. @2 is held “on” by light cou-
pled from II to its photo-sensitive surface.
Under these conditions, most of the supply
voltage is dropped across II so that very
little voltage is applied to voltage-divider
RI1-R2. As a result, CI's charge is near
zero and its d.c. potential is less than that
between @2's base and BI’s negative termi-
nal due to internal current flow. If, at this
time, another momentary contact is made
across the control terminals, Q! again con-
ducts, and CI, discharged, acts as an effec-
tive short across @2's base and emitter termi-
nals. This switches @2 back to a noncon-
ducting (or high-resistance) state and turns
off 11.

The circuit cycles between its on and off
states each time the control terminals are
touched. If a steady contact is made, the
circuit recycles automatically, flashing the
lamp at a rate determined primarily by
the bias circuit's R-C time constant in con-
junction with II's thermal lag.

With neither layout nor lead dress ecriti-
cal, the circuit may be assembled bread-
board fashion for experimental study or on
a small chassis or board. Regardless of con-
struction technique, however, care must be
taken to provide adequate light coupling
between II and @Q2's photo-sensitive elec-
trode (the curved surface). The completed
unit may be mounted in a wooden, plastic,
or metal cabinet, depending on application
needs.

Industry Items. A new series of low-cost
complementary silicon power transistors
has been introduced by Motorola Semi-
conductor Products, Inc. (P.O. Box 955,
Phoenix, Arizona 85001). Identified as types
2N5190 through 2N5195, the six new units
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The remarkable
difference about
Pearce-Simpson’s
Guardian 23 and
Guardian 23-B:

they work.

What’s the most important thing about a CB
base-station and mobile-unit combination?

When some guy says something, the guy at
the other end should be able to hear it.

In other words, ““10-4” should sound like
*10-4”’ — not *‘snap, crackle and pop.”

So the great thing about the Pearce
Guardian 23 and Guardian 23-B (in fact all
Pearce-Simpson’s radios) is that the transmitters
transmit and the receivers receive.

Don’t laugh. Not every CB manufacturer can
make that statement.

If you want to get technical, here’s the
explanation, Pearce-Simpson’s exclusive
HetroSync circuitry sharpens transmitted signals.
High level saturation limiting provides automatic
speech clipping. And the Superhet receiver hears
signals that ordinary sets distort or fade,

Guardian 23 comes with palm microphone,
mounting cradle, AC and DC power cords.
Guardian 23-B comes complete with built-in, all
transistor, solid state pre-amplifier that lets you
stay a comfortable distance from your mike
and still broadcast loud and clear. And
Pearce-Simpson’s new SuperMod desk mike is
available as an option.

Guardian 23 and Guardian 23-B—
Pearce-Simpson’s super twins.

They work.

For more details on all our New CB Radios
write Pearce-Simpson, Inc., Dept. PE-469,
P.O. Box 800, Biscayne Annex, Miami, Fla. 33152

Pearce-Simpson
Division of 4ALADNMING Corp.




introducing . ..

S-DeC breadboard

for easier

circuit building

An S-DeC contains 70 push-in contact
points which are arranged in two sets of
five numbered rows with each five points
joined together by a leaf-spring busbar;
this pattern is similar to that used in pop-
ular wiring boards. Larger cirzuits can be
made by keying units together to form a
continuous breadboard of any size.

Components are simply pushed into the
sockets where they are held securely by
double-leaf phosphor-bronze contacts.
This system ensures a good wiping action
on insertion and withdrawal, giving low
contact resistance. The accessory kit pro-
vides solderless connectors to use with
controls which are mounted on a panel
slotting into the S-DeC base.

S-DeC with control panel, jig, accessories
and project leaflet. ............ $5.75 each

DeC STOR—Two decks, control panel, jig,
accessories, project leaflet with com-
ponents tray all in black plastic box.

$11.75 each

4-DeC Kit—Four decks, two control
panels, " jigs, accessories, and project

book in attractive plastic case.
$20.75 each

INTRATEC

1 399 Jefferson Davis Highway
I Arlington, Virginia 22202
Please send me postage pald:

. S-DeC’s @
DeC STOR

$5.75 each
@ $11.75 each
@ $20.75 each

I enclose a check/money order for §..............
Va. residents add 4% sales tax

Money refunded if not satisfied.

Name

Address

City

State

DL L L L P
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have 4-ampere, 35-watt ratings and are of-
fered in equivalent pairs in 40, 60, and
80-volt versions. Specifically designed for
direct-coupled, symmetrical push-pull am-
plifier applications, the entire series fea-
tures Motorola’s exclusive Thermopad plas-
tic package (Fig. 4).

+

2N5190 - 92

DRIVE
SOURCE

2N5193 ~ 95

Fig. 4. Complementary silicon transistors have 4.
ampere, 35-watt ratings in voltages from 40 to 80.

The Amperex Electronic Corporation (Sla-
tersville, R.I. 02876) has announced the
development of a radically new emitter ge-
ometry for r.f. power transistors. Illustrated
in Fig. 5, the new geometry results in de-
vices with excellent tolerance for the large
overloads often encountered in VHF trans-
mitters, thus insuring fail-safe operation
while permitting high power outputs. Eight
types are available, with voltage ratings of
either 12.5 or 28 volts, and power outputs
ranging from 3 to 22 watts. Carrying type
numbers A270 through A277, the new units
are intended for use in transmitters operated
in the 175-MHz band.

Solid-state microwave devices utilizing
exotic traveling-wave techniques have been
developed by two major firms. One device,
designed by GE engineers Harold C. Bow-
ers and Thomas A. Midford, is a diode
amplifier in the form of a strip transmis-
sion line, with the traveling-wave signal
amplified as it propagates along the diode’s
strip-like junction. The other device, an-
nounced by Stephen Yando and Dr. C.
Fischler of General Telephone and Elec-
tronics Laboratories, features a piezoelec-
tric crystal bonded to a semiconductor wafer.
In this unit, the input signal is applied to
a pair of electrodes at one end of the crystal
and converted into a moving acoustic wave.
Amplification occurs when the traveling field

POPULAR ELECTRONICS




associated with the acoustic wave penetrates
the semiconductor material and provides a
transfer of energy.

Diffused silicon planar epitaxial power
transistors with 100-watt, 100-volt ratings
and £ specifications up to 40 MHz are now
available from Fairchild Semiconductor (313
Fairchild Dr., Mt. View, Ca. 94040). The de-
vices are offered in complementary versions,
with the npn units identified as types

2N5288 and 2N5289, and the pnp units as
types 2N5290 and 2N5291.

Engineer’s Transistor Guide. One of the
biggest problems facing most circuit design
engineers is choosing a semiconductor. Mak-
ing a selection from the over 65,000 “stan-
dard” devices now available can tax even
the best minds. Texas Instruments Elec-
tronic Devices Division decided to put its

Fig. 5. R.f. power transistors have
new geometry to carry overloads en-
countered in VHF transmitters. Rat-
ings are 12.5 or 28 volts, 3 to 22 W.

. DIRECT FREQUENCY DIALING

International Short-Wave Broadcast RECEIVER

No more guesswork in identifying staticns. Set dial at a station’s
frequency and if conditions permit you'll hear it everytime ...

e Ultra-precision tuning dial accuracy, SW and standard AM Broadcast
® Crystal lattice filter for adjacent station rejection and good AF response
© Dual conversion ® Sofid state AF output e S-meter ® Preselector gives
superior sensitivity by peaking antenna and RF stages ® Crystal-controlled:
H. F. Oscillator stability @ Amplified AVC constant AF output @ Price $299.90

R. L. DRAKE COMPANY.e Miamisburg, Ohlo 45342

Write for free Brochure P-49
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computer to work to solve the problem. Af-
ter reducing the original list to 15,000 *“‘most-
popular” types, and supplying performance,
cost, and availability information, the com-
puter came up with a selection of 285 small-
signal and power transistors (both germani-
um and silicon), diodes, thyristers, recti-
fiers, regulators, light sensors and resistors
which were then designated as “preferred
semiconductors.” When the smoke cleared, all
this information was bound into a catalog
which is being made available to design and
standards engineers and purchasing agents,
who write in on their company letterhead.
The address is Texas Instruments, Inc., Tech-
nical Information Services, MS308, P.O. Box
5012, Dallas, Texas 75222.

Transitips. Realizing that excessive heat
may destroy semiconductor devices, most
hobbyists are careful when installing tran-
sistors, diodes, SCR’s, and similar pre-tin
terminals, and complete each operation as
quickly as possible. But circuit disassem-
bly, whether for repair, test, or equipment
modification, can pose unique problems, es-
pecially if the project is assembled on
an etched circuit board.

Quite often, a perfectly good semicon-
ductor device is damaged when it is re-
moved from its circuit board for tests. The

worker, finding the unit defective, concludes
that he has isolated his circuit defect and
is quite puzzled when the equipment con-
tinues to malfunction after the “bad” de-
vice is replaced with a new unit.

Amateurs, hobbyists, students, and be-
ginners are not the only ones who may en-
counter this problem. Professional techni-
cians, ‘‘old-timers,” and even design engi-
neers have been victims from time to time.

The solution, of course, is to avoid possi-
ble heat damage by exercising as much care
when removing semiconductor components
as is used during initial installation of the
devices.

Several manufacturers have introduced
distinctive tools for solder removal. Ungar,
for example, offers a unique device which
combines a heating element with a bulb-
operated suction tip (Hot-Vac De-solder-
ing tool #7800). Another firm manufactures
a spring-loaded cylindrical vacuum unit
which is operated by pushing an appropri-
ate trigger. Still another firm can supply a
small bulb-type rubber syringe equipped with
a heat-resistant Teflon tip.

In an emergency—or as an alternative to
the purchase of a special “‘desoldering” tool
—one can use an effective, but simple.
technique. Impregnate a piece of closely
woven copper braid with non-corrosive sol-

NEW LOW PRICE *

ERE

FOR SOLDERING AND DESOLDERING

unilin€ mark vii
SOLDER AND DESOLDER WITH ONE TOOL!

The Unlline Mark V! is a dual purpose pencil soldering-desolder-
ing tool. This truly revolutionary system allows you to solder
and desolder any joint with finger tip ease and control. Simply
press the button to desolder, How about that!

The tool Is composed of three basic components that give it
unprecedented versatility. You can select what you need from:
FOUR DIFFERENT COLORS OF HANDLES, FOUR INTERCHANGE-
ABLE HEAT CARTRIDGES (20-30-40 & SO WATTS), DOZENS OF
as LOw Ask DIFFERENT TIPS IN MANY DIFFERENT STYLES AND SHAPES.

s How's that for a combination tool? Exciting, Isn't itl If you are
interested in saving time and money you need one right now.
See your local distributor today, and tomorrow start enjoylng
cost reduction you never thought possible.

mvanquano

ELECTRONIC TOOLS INC.

UNILINE DIVISION
NEWTON, KANSAS
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dering flux. Hold the end of the copper braid
against the soldered terminal and apply the
hot tip of your soldering iron against the
back of the braid. As the solder melts,
capillary action will suck it up into the
braid. Remove the iron and braid simul-
taneously and, when the solder cools, clip
off the solder filled braid section and dis-
card.

A special braid for this purpose is manu-
factured under the trade name “Soder-Wick”
by the Solder Removal Company (San Di-
mas, CA 91733) and distributed by Mac-
Donald & Co. (213 S. Brand Blvd., Glen-
dale, CA 91204). —Lou

AMATEUR RADIO

(Continued from page 86)

and a multi-band ‘‘trap’’ dipole., has worked 15
states on 40 and 80 meters in three months, Dave
likes to "‘ragchew’’~—he has a RagChewers' Certifi-
cate—and is planning to try his hand at DX
chasing on 15 meters. . .Need Nevada? Members of
the Sierra Nevada Amateur Radio Society plan to
be on hand on the 80-, 40-, and 15-meter Novice
bands March 22 and 23 starting at 9:00 a.m., Pa-
cific time, to help those who need a Nevada con-
tact. (I have suggested that the boys repeat the
exercise two weeks later on April 5 and 6 for the
benefit of readers whose POPULAR ELECTRON-
ICS is slow in arriving.) Calls to look for are
WATHVK, WATHVN, WATHVY, WATHVS, WN-
7JVO, WATHVX, WNTHVW, and WN7KQS. Fre-
quencies: 3710, 3735, 7160. 7175, 7190, 21,120, and
21,150 kHz. More information from David Quest,
WN7KQS, 2255 Riviera St,, Reno, Nevada 89502. , .
In six months. Harvey Hnatuik, WB2FWW, 279 Forest
St.. Kearney , N.J.. has worked all states and 20
countries with his new Swan 500C transceiver and
a homebrew 13-meter beam. Next on the agenda

b
i o ama?

44
wai
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Before getting on the air as BW6TRK, Jim Humphrey
used the very old National receiver on the table
as a CW short-wave listener and surprised several
Novice hams with their first and only SWL cards.
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Qur Free Voice Analysis Tells You
Whether You Have The Talent To
Become A Broadcast Personality!

IMMEDIATE DEMAND . Radio-TV stations
everywhere need both men and women to

take over important good-payin jobs
right now. NATIONWIDE PLACEMENT AS-
SISTANCE at No Extra Cost.

TRAIN AT HOME OR IN ONE OF OUR
STUDIO SCHOOLS ¢ You can study broad-
cast techmques at home, In your spare
time, or in one of our many studio schools
throughout the country under the super-
vision of our Dlrectlnﬁ Faculty of 10 Fa-
mous Broadcasters. Accredited Member
Nationa! Home Study Council and National
Association of Trade and Technical Schools.

Approved for Veterans' Educational
Assistance Benefits (“G.l. Bill")!

Check coupon for special information

Send to CAREER ACADEMY's division
of famous broadcasters for free book-
let, record and voice analysis details!

b o e e e e e e e

CAREER ACADEMY

825 North Jefferson Street  Studio 361
Milwaukee, Wisconsin 53202

| want to know if | have broadcasting aptitude
worth developing. Please rush more information.

name age

address phone

LTS

city/state /zip

:“ \ OINOB7203
=‘ } 1 am intevested in: O Home Study

- [ School Study

q"n.. [

C G. L Bill
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One Yaar Substrip-
tion to OLSOM [ELECTRONICS' Fomtas$e Vedue
Packed Catalec—Bnheard of LOW, LOW PRICES
on Brand Narme Speaxsrs, Chamgers Tskes,
Tools, Stereo Amps, Tumers, CB, ard other Val-
ves. Credit ploa cvailakla,

NAME
ADDRESS
City STATE

GIVE ZIP CODE

If you have a f-iend inte-ested in el :tronics end
his nome and address for ¢ FREE sebscrio-on ako,

OLSON ELECTRONICS

361 S. Force Street Akron, OFio 24308
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are beams for 10 and 20 meters. Harv rates EP3-
AM, Iran, on SSB and KC4USM., Antarctica, on CW
as his best catches, by the way.

Vic Muscat, WATGWS, Sherman Ave., Greenwich.
Conn. 06830, reports that the East Coast Teen-age
Traffic Net meets Monday through Saturday at
2200 GMT on 7240 kHz. . .Joseph H. Nicolosi, WN8B-
ME, 6870 Rushton Dr., Dayton. Ohio 45431. finds
that studying Electrical Engineering at the Uni-
versity of Dayton severely limits his time on theair.
Nevertheless, he has worked 13 states and Canada
on 80 meters using a Knight-Kit T-60 transmitter
and R-55A receiver. Joe says that he has learned
that listening—not transmitting—is the key to
working DX. He further observes that Ham radio
is a fraternity, rather than a hobby, which is why
they have more fun than people in any other hob-
by. . .James Humphrey, WB6TRK, 1656 E. 33rd St.,
Los Angeles, Calif. 90011, covers the states on 40
meters with the 20-watt transmitter from his Na-
tional Radio Institute radio course exciting an
end-fed wire. He receives on a 20-year-old Nation-
al NC-125 receiver. Before getting on the air, Jim

Art Erickson, WINF, Beverly, Mass., is one of the
stalwarts of the ‘‘Intruder Watch’ described in our
December column. In addition, he really puts out a
*‘big" signal on most of the SSB and CW ham bands.

was a CW SWL and really ‘‘shook up”’ Novices
when he sent them SWL cards: they never knew
that SWL's ever listened to CW Stations. (Al-
though rare in the United States. CW SWL'ing is
quite common in other parts of the world—behind
the ‘‘iron curtain,” especially.) . . . Jackie Reece,
WNGOVLT, Rural Route #4, Cameron, Mo. 64429, has
30 states and two Canadian provinces confirmed of
the 36 and three workad, respectively. In reverse
order of their importance, Jackie uses a Globe
Scout 350-A transmitter, dipole antenna, and La-
fayette HE-80 receiver . . . Thanks to Ray Meyers,
WE6MLZ, for the nice mention he gave the PoPuLAR
ELECTRONICS COMMUNICATIONS HANDBOOX in his week-
ly Los Angeles "Examiner’’ amateur radio column.
Before we can see your picture or ‘‘News and
Views' in your column, you must take the first
step: put them in an envelope and mail to us. Also,
we greatly appreciate being put on or kept on the
mailing list to receive your club papers and bulle-
tins. Send all mail to Herb 8. Brier, WIEGQ. Ama-
teur Radio Editor, PorrLar ELECTRONICS, P.O. Box

678, Gary, Ind, 46401,
73, Herb, W9EGQ.
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SHORT-WAVE LISTENING

(Continued from page 93)

kHz, is often good in English at 0030-0100; they
run until 0345 Sunday with a live dance program
from a Georgetown hotel. It is also good from 0520
to as late as 0730.

lran—R. Tehran, while announcing frequencies
in use for the English xmsn ending at 2027 as 11,-
705 and 15,105 kHz, is actually operating on 11, 690
and 15,135 kHz. An ID and IS is given at 2030,
then into native language.

Italy—Rome has placed 17.815 kHz in use from
1705 s/on in Italian. An Italian xmsn to N.A. at
2300-0000 is aired on 9710 and 9575 kHz with opera,
talks and pop Italian music. English is noted on
9575 kHz at 0100-0120.

Korea {North)—R. Pyongyang’s English schedule
as given over the air: to S.E. Asia at 0809-0900 on
19.3 and 45.9 meters (roughly, 15,520 and 6540 kHz)
and at 1100-1200 and 1400-1500 on 39.5 and 46.3
meters (probably 7580 and 6480 kHz); tc L.A. at
1800-2100 and to Europe at 0340-0600 on 11,765 and
7580 kHz. A xmsn in Spanish is logged on 16.320
kHz from 2300 s/on to 0000 and in Korean until
0100 s/off. What is thought to be a Home Service
xmsn operates on 11,346 kHz from 2220 or earlier
to at least 2315 in Korean with excited speech and
some native music. Don’t confuse with Ruadio
Peking operating nearby,

Kuwait—E, Kuwait operates on 9520 kHz in
Arabic at 0230-0400, 0600-0700, 0900-1600 and 1900-
2100. English is at 0400-0600 and 1600-1900 on 9520
and 4967.5 kHz (also on 17,750 kHz at 0400-0600) and
at 1600-1730 on 11,920 kHz. Reports to Box 397,
Kuwait.

eﬂ CALLING p,

Lo )

NS ) @
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Popular DX program, ‘“‘Sweden Calling DX'ers,”” re-
cently broadcast its Edition #1000 in the English
language. A special QSL card marked the occasion.

Malagasy—The new International Service from
Tananarive, in French and English, is heard on
17,730 kHz at 1330-1430 with pop records and tourist
talks. Reports are requested to Box 442, Tanan-
arive. At press time, however, the station is not
being heard on a daily basis and is badly QRM’ed
by Radio Moscow. A QSL card received in two
weeks shows a power rating of 10 kW.

Malawi—This country is to have two new xmtrs,
one each of 20 kW and 100 kW, on the air by July.
No frequencies were given. On medium waves,
Mzimba on 674 kHz and Nkhotakota on 908 kHz
are to receive new 1-kW units to supplement
Bangula’s similar xmtr on 1277 kHz,

Malaysia—London’s Far East relay at Tebrau is

April, 1969

Model MCQ-27VH

Get the edge on crowded CB channels
by switching polarization with the Mod
Quad from Mostey. When the channels
are too noisy in the vertical plane of
polarization, flip the switch to horizon-
tal: you can chop off interfering signals
as much as 23 db. Then talk and make
yourself heard. You can contact base
stations in the horizontal plane as welli
as mobile units in the vertical,

You expect a lot from a quad and the
Mod Quad’s got it. With a 14 ft. boom
supporting three diamond-shaped ele-
ments including a double radiator, it’s
a lot of antenna for the money. See for
yourself that Model MCQ-27VH is ali
you want in a base station antenna. Ask
for it at your nearest Mosley dealer.
Write factory direct for brochure, includ-
ing detailed specifications and perfor
mance data.

4610 N. Lindbergh Blvd.,
”ﬂ‘/ﬂq m-g: Bridgeton Missouri 63042
Please send me FREE detailed information on

the Mosley MOD QUAD Dept. 186
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ddress :
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1
1
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ity /State Zip

4610 N. Lindbergh Blvd.,

”D‘/ﬂq &Eﬁmﬂﬂ: Bridgeton Missouri 63042
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| outdoor speaker
i In timeless redwood

. 1 4-95 Audiofile net

e Silicone-treated speaker.

¢ 10-watt, full-range, 8-ohms,

* Handy, built-in volume control,

¢ Weather-resistant cane grille.

® 14" x 102" x 3%" fits in any
sheltered space.

" APYOS
FREE
CATALOG PRODUCTS COMPANY

Dept C, 600 So. Sycamore St., Genoa, lllinois 60135
CIRCLE NO. 3 ON READER SERVICE PAGE

UNUSUAL BARGAINS

... MANY U.S. GOV'T SURPLUS
*‘See’’ Your Music In Dazzling Action with

Dramatic Breakthrough in ) D
Audio-Visual Enjoyment HbecHxSioN
Actually see favoritc musical selections trans.
lated into fantastlc patterns of beautiful
color—carh indicidual note ereating ils own
unigne, twisting. radlnthng shape . . , esch
f #hape dancing and prancing, whirling and

i WLSDN swirllog in perfeet tine aeith the munic, Fas.
ity attached to sterco, radlo, tape revorder. Send 2ie In coin for 16.page
booklet. =HO9GAV.

N GoSAY 5" DO.IT-YOURSELF KIT $22.50 Ppd.
No. 71,032AV 12" SET .57.50 Ppd,
No. 71.057AV 500 WATT 24.50 Ppd.

&

NEW!
PROJECTION KALEIDOSCOPE

Infinite varlcty of brilllant color
patterns whlch do not repeat. Spe
clally destgned interchungeable 9
diam, liquid whecl. 8" proj. lens
and Fdmuand Projector make It al)
possible,  Faslly operated, Large
screen  image at  short trojrcuon
distance perfect for backgronnds,
: light shows. partics, dances, cte.
) Front or rear proj.
....................... ‘.’.ismso Postpaid

LONG-WAVE BLACK LIGHT FIXTURE

Extremely versatile. compactly de-
€ o slgned, long wave (320K 1IN ank-
stroms) black light (uitraviolet) fix-

turc, 1las &-watt, 111V lamp wiih

ballé-in  filter~cilminates  havmful

"y shorter wave ultraviolet rays, Use

to ldentify minerals, fungl, bac.

2 e — terin~check for surface Haws. oll
e e and gas leakage—perfect for dls.
plays with luorescent puper. paints,

chalk, crayons, trace powder, Incl.

. adjustable aluminum reflecior,

] i S ount }rrt “horlr,.l. “ﬁ on corncr.
R 107 L., 1A" W, 147 H,
StOCK NO. 70,364AYV . ...\ vnuannsisonasaoensonss $9.85 Ppd.
Stock_No. €0.124AV ( Buiby oI $3.25 Ppd.

Order by Stock No.—Check or M.0.—Money-Back Guarantee
EDMUND SCIENTIFIC €O., 300 EDSCORP BLDG., BARRINGTON, N.J. 08007

GIANT FREE 148 PAGE CATALOG ‘*Ay’’
Dozens of electrical and electromagnetlc naris, uceessories.
Knormous selection of Astronomical Telescopes, Mticros
scopes, Rinoculars, Magnifiers, Magnets, Lenses, Prisms,
Many war surplus ltems: for hobbyists, experimenters,
workshops, factory. Write for catalog *'AV'. Include Zip.
EOMUND, 300 EDSCORP BLDG., BARRINGTON, N.J. 08007
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excellent on 11.850 kHz from 0000 s/on with pro-
gram preview and English news.

Mauretania—Nouakchott, 4850 kHz, was received
bricfly at 2210 with Arabic chants during a silent
period of the ever-present RTTY station on the
frequency. (Editor's note—can anyone confirm
Mauretania on this frequency? Our listings show
only Muauritiug here).

Mexico—XEUW, El Eco de Sotavento, Vera Cruz.
6020 kHz. is good on the West Coast around 0630
with L.A. music.

Mongolie—R. Ulan Baton is presunied to be the
station being logged on 7260 kHz to abrupt s/off at
1058 with typical Asian programs and talks. The
signal is generally good but the modulation is
weak.

Morocco-—Loong-wave DX'ers, take note of this
one: The new 400-kW xmtr on 209 kHz is located
at Azilai, Central Morocco. It is—at press time—
still testing although the actual schedule lists
weekdays 1800-0000, Sundays 0630-0200. The power
is to be incrcased to 800 kW1

SHORT-WAVE CONTRIBUTORS

Stan Mayo (WPEIGMF), Portland, Maine

E. R.u:h:mJ Gombar (WPEINBP), Shelton, Conn,

David Rose (WPEIHEF), East Hamptlon, Coun.

William Brechlin (W PEIIINZ), Berlin, Conn.

l.)r“l.)onald Mahler (W PLEIHOK), Newton Coenter.
Mass.

Eugene Shiwotsuka (WPE2NBL), New Vork, N, Y.

Perer Macinta (H PEXORB), Kearny, N. .

Aune Karabach (H'PE2PNEK), Richmond Hil, N.

Ho\\yar\q Rosenberg (W PE2PQE), Queens Village.

Michael Feinstein (IWPE20A4V), Bridgeton, N. J.
Gary Chiapola (IVPE2QDU ), Rockville Centre, N, Y.
La;\gy\)\vemtraub (U‘l’E.?(_)[li\’), Cambria Heights,

Tom Shuitz (WPE2QJJ), Cherry Hill, N. J.
Steven Krane (W PE2 JKT), Hewlett, N. Y,
Carter Scholz (1 PE2QLX ), Tenafly, N, J.

John Karien (WPESGOC], Franklin, Pa.

Joel Brill (WPESHVH), Philadelphia, Pa.

Dan Ferguson (W PE4AUL), Coral Gables, Fla.
Grady Ferguson (1I'PE4BC), Charloute, N. C.
David Meisel (IVPE4IRS), Charloues\‘illez Va.
Albert Garrou (II'PE4IMG), Valdese, N. C.
David Potter (1I'PE4IX0), Key West, Fla.
Robert Olson (IVPE4IZF), Winston-Salem, N. C.
Evan Newlon (II‘PE:TEZAc, Albuquerque, N, M.
Charles Bennett (IVPE5SH), Sumrail, Miss,
James Young (1l PEOENA), Wrightwood, Calif.
Trevor Clesg (1I'PESFAF), Fresno, Calif.
Edward Shaw (1V'PESIICD), La Mesa, Calif.

Jim Lacko (IVPE6IICX), Los Angeles. Calif.
{eff Utter (WPEGHDJ), Carlsbad, Calii.

Mary Kohlruss (1VPE7CIG), Wailace, Idaho
William Jordan (W PESIVI), Newberry, Mich.
Gary Smith (IWPESJIZE), Toledo, Ohio

Art Mitchell (IWPESKCL), Steubenville, Olio
Gerry Dexter (IVPE9HDB), Lake Geneva, Wisc.
Richard Pistek (IFPLOHOA), Chicago, I,

Jim Bochantin (I PEYJDA), Du Beis, 11

Mark Frisch (WPE9JGL), Brookfield, Wisc.
Benny Loveless (IWWPE9JLQ), Frankfort, Ind.
A. R. Niblack (IV'PE9KM), Vincennes, Ind.
John Beaver (IVPEQAE), Pueblo, Colo.

C. Vernon Hyson (ll’l’E¢C.’VF}, Somerville, N, J.
David Yoder (1" PEQEZU ), Denton, Kansas
(l‘ack Perolo (PY2PE1C), Sao Paulo, Brazil

slenn Tamasi (VE71’1511)}'). Vernon, B, C,

Neil Bartlett, Verona, Wisc.

Robert Bethune, Saginaw, Mich.

Thomas Fuhrman. Dumont, N.é.

Robert Gorsch, McKinleyville, Calif.

Larry Koltun, Chesterfield, Mo,

Craig Laflin, Indianapolis, Ind.

Daniel Lindley, Florence, S. C.

Marvin McGee, Granite City, 111

Bill Owen, Springfield, Ohio

Mike Owen. Glen Arm, Md.

ohn Patterson, Oswego, 111,

ames Renfrew, New Canaan, Conn.

James Spaar, Jr., Houston, Texas

Gary Steele, Benton Harbor, Mich.

Ivan Waufle, St. Johnsville, N, Y.

David Weronka, Durham, N. C.

Sweden Calling DX'ers Bulletin, Stockholm, Sweden
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Mozambique—The ‘A’ DProgram of R. Clubc do
Mozambique has dropped 3265 kHz and is now
scheduled on 4925 kHz at 1630-2100, on 6115 kHz at
0430-1800, on 11.820 kHz at 0430-2100 and on 15.295
kHz at 0600-1600. The "'B' Program is on 3218
kHz at 1815-0345, on 4855 kHz at 0300-0730 and
1500-2200, on 6050 kHz at 0415-1745, on 9620 kHz at
0800-1400 and on 11,780 kHz at 0300-1845.

SHORT-WAVE ABBREVIATIONS

anmt—Announcement N.A.-—North America
CW —Mlorse code sL- Verification
ID-—Identification repl—Replacing
1S-—Interval Signal s/off—Sign -off
kHz—Kilohertz s/on—NSign-on
kW—Kilowatts xmasn - - Transmission
L.A.—Latin America xmtr—Transmitter

Switzerland—According to an anmt by the sta-
tion. English to Africa at 1000-1100 is now on 17,79%
kHz, repl 17,855 kHz, The English xmsn to United
Kingdom and Ireland at 1930-2030 on 6015 and 9663
kHz is generally heard wedl on both frequencies im
the cast,

Tunisia—R. Tunis, measured on 11,898 kHz, s/on
at 0600, Arabic news to 061D, anmts and music until
0637 and later; all Arabic. Further Arabic was
noted around 1900 and 1955 but always very weak
on the west coast.

Vatican—New frequencics in use include 15,210
kHz at 1715 in English and 1725 in French, and
15.254 kHz at 1800 in Arabic,

Vietnam (North)—Hanoi puts a strong carrier on
7286 kHz at 1130 and goes into Vietnamese without
any 1S. An English ID is given at 1200 followed
by times and frequencies, a short selection of
classical music and into the usual tirade on Yankce
Impcl ialism,

Nigeria—V. of Nigeria, Lagos, has English ncws
at 1830 on 21.455 kHz and at 1930 on 15.350 kHz. A
monitor in the midwest has logged the Lagos out-
let on 3986 kHz at 0600-0619 with news, talk, time
check and more music and much QRM from the
ham-band operators.

Poland—Warsaw has two new channcls in use—
11,870 kHz at 0340 in English and 6135 kHz from IS
and s/on at 0400 and into Polish; the latter on
Sunday.

Qatar—Transmissions from Idha’at el Qatar min
il Douha are listed as daily except Friday at 0330-
0530 and 1400-1835 (Friday only 0430-0700 and 1400-
1835) on 9570 kHz. Has anyone heard it?

Senegal—R. Dakar is back on 11,900 kHz from
2200-0000 s/off in French; Native music to 2215,
news to 2230 and pop native music to 2300; further
news at 2355.

bia—A finc logging on the West Coast of K.
Zmnbza. Lusaka, 3270 kHz, was madc at 0400-0430
with news, musical selections and commercials.

73, Hank

CITIZENS BAND
JAMBOREE CALENDAR

May 4, Ohio-Falls CB Club, Clark County,
Ind.,, 4H Fairgrounds, Highway 62, east of
Jeffersonville, Ind. Contact: Brad Brooks, P.O.
Beox 296, Jeffersonville, Ind.

June 1, Rock River Valley CB Club, Winne-
bago County Fairgrounds, Pecatonica, Ill., 14
miles west of Rockford. Contact: John A. Coffin,
128 N. Burbank, Rockford, lill. 61103.

Scott builds the
best receivers @

<.and so
can you!

stereo receiver kit was designed to be enjoyed
. both in the listening and in the construct-  py

In about 30 goof-proof hours, you'll have dri

cludes FET front end, Integrated Circuit IF, jec

and write to Scott for your copy of the de- .
tailed 1.LR-88 story. ©1969, H. H. Scott, Inc.  Ex

It's casy! Scott's new LR-88 AM/FM  LR-88 Control Features: Dual Bass and Treble; Loud-
ness; Balance; Volume Compensation; Tape Monitor;
Mono/sterco control; Noisc filter; Interstation muting;

ing. Full-color, full-size assembly drawings  Front pancl headphonc output; Input sclector; Signal

guide you through every stage wires are  Strength meter; Zerokcenler m/c(er Sterco ;h[{gshold
ol control; Remote speaker mono/sterco control; Tunir

color-coded, pre-cut, pre-stripped . . . and  (onirol Sterco indicator light,

critical sections are completely wired and  LR-88 Specifications: Power, IHF =1 dB @ 4 Ohms,

tested at the factory. 135 Watts: Continuous Power (RMS) both channels

3 B ity, 2.0 uV: Harmonic distortion, 06/:; Frcquency
completed one great receiver. The LR-88 in-  (&ihonse, 15-25,000 Hz =1 dB; Cross modulation re

and all the goodies that would cost you over  dB:
a hundred dollars more if Scott did all the Walnut casc optional.

assembling.
Performance? Check the specifications nn SC O I l®

world’s

1al spcaker switches; Sterco microphone inputs;

ven 8 ohms, 30 watts cach channel; Usable sensitiv-

tion, 80 dB; selectivity, 45 dB; Capture ratio, 2.5
Signal/noise ratio, 65 dB. Pricc, $334.95.

H. Scott, Inc., Dept. 520-04 Maynard, Mass. 01754
port: Scott lmcmallonal Maynard, Mass. 01754
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We pack your electranics course with
kits to make your training fast.
You'll enjoy every minute of it.

Choose a career in electronics:
Computers. Color TV Servicing.
Automation. Communications.
Whatever the field, NTS has a
complete home-study package to
get you to the top faster. 10 thor-
ough training courses. Each in-
cludes everything to give you the
working knowledge required of
successful technicians.

NTS Project-Method Training is
the practical way to learn elec-

106

Your NTS su

“ha Ao 433

B e e T ]

tronics. It's a proven cambination
of lessons and the best profes-
sional kit equipment available.
NTS provides the biggest selec-
ticn of kits ever cffered in home-
study . all at no extra cost.
You'll construct these exciting
kits to fully understand electronic
circuits, components, and con-
cepts. Our Project-Method lets
you buitd skills by putting theory
into practice . . . by working with
your hands, as well as your head.

ccess package

The NTS “learn and practice™ ap-
proach makes training at home
really easy. All it takes is a few
hours a week . . . whether you're
starting from scratch or in ad-
vanced courses. This is the all-
inclusive success package that
put thousands of men into the
best paying jobs .. . or into their
own business. If “just a living”
isn't good enough for you, now is
the time to get something .better
going for you!
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NTS COMPUTER
ELECTRONICS

This is the future. And it's hap-
pening now. The number of com-
puters will increase many times
in the next few years.

Exclusive new
Compu-Trainer®

NTS offers a solid grounding in
computer operation, wiring, data
processing and programming.
One of the 10 important kits in-
cluded is our exclusive Compu-
Trainer®. It's a fully operational
computer logic trainer — loaded
with integrated circuits — the first
ever offered in home study. It in-
troduces you quickly to how,
what, when and why of computers

. from theory to practical serv-
icing techniques. This unit is
capable of performing 50,000 op-
erations per second. And it’s sent
at no extra cost.

NTS COLOR TV
SERVICING

This is a broad, easily understood

25” COLOR TV

program designed to make you a
complete home-entertainment
service technician. Included, at
no extra cost, is a 25” color TV
that has more features than any

April, 1969

set on the market. You also tearn
all about stereo, hi-fi, muitiplex
systems, and become a specialist
in Colar TV Servicing. Kits also
include AM-SW radio, solid-state
radio, vacuum tube volt meter,
electronic tube tester.

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

You're trained in the “push-but-
ton” electronics that keep indus-
try going and growing ... from
relay type controls to highly
advanced systems essential to
production. You receive 16 kitsin-
cluding a 5” wide band oscillo-
scope, and the new NTS elec-
tronics lab: a
fascinating NTS
exclusive
experi-
mental
laboratory.
A complete
workshop
which
makes you
familiar
with solid-
state,
miniature,
and integrated 5
circuits. Oscilloscope

NTS ELECTRONIC
COMMUNICATIONS

The use of 2-way radio systems in
private and commercial applica-
tions is skyrocketing. NTS pre-
pares you for the big-money
opportunities in the field of trans-
mitting and receiving equipment,
Your tuition will be refunded in
full it you cannot pass the FCC
exam for a 1st Class Commercial
Radio-Telephone License within

six months after successfully
completing this course. You build
valuable kits including Amateur-
Phone 6 Meter VHF Transceiver,
solid-state Radio, and a Vacuum
Tube Volimeter.

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training
at Los Angeles in sunny Southern
California. NTS occupies a city
block with over a million dollars
in facilities devoted exclusively to
technical training. Check box in
caupon,

NATIONAL G SCHOOLS

World-Wide Tr. g Since 1905
4000 Scuth Figueroa Street
Los Angeles, Calif. 90037, U.S.A,

APPROVED FOR
VETERANS

Accredited Member: National As-
sociation of Trade and Technical
Schools, National Home Study
Council.

[o——————
| TODAY, MAIL

| COUPON
| FOR FREE
| COLOR

| CATALOG ;
| AND SAMPLE Bl ~%¢
| LESSON. - ,

! NATIONAL TECHNICAL SCHOOLS
| a000S. Figueroa St., Los Angeles, Calif. 90037
| please rush Free Color Catalog and
{ Sample Lesson, plus information on
| tield checked below. No obligation.
| No salesman will call. i
| T} MASTER COURSE IN COLOR
TV SERVICING
~] COLOR TV SERVICING
~}] MASTER COURSE IN TV &
RADIO SERVICING 1
O PRACTICAL TV & RADIO
SERVICING
[J MASTER COURSE IN ELEC-
| — TRONIC COMMUNICATIONS
| O FCC LICENSE COURSE
[m]
O
]
0

. ¢ KR
H ELECTRGNICS

PR

MASTER COURSE IN ELEC-
TRONICS TECHNOLOGY
INDUSTRIAL AND AUTOMATION
ELECTRONICS

COMPUTER ELECTRONICS
BASIC ELECTRONICS

Name Age

Address

City State Zip
] Check It mteresled in Veteran Training
under new G
l {0 Check ONLY inCl
Trmnmg at Los Angeles, Dept. 205- 49




E.H. Scott Radio Labs Model SLR-12-B receiver. Sche-

matic and instruction manual needed. (Mitchell Kass-
PERATION off, 252-61 Leith Rd., Little Neck, N.Y. 11362)
Zenith Model 10-S599 receiver. Schematic, parts list,

! and service information needed. (Bill Brideson, 6821
Duke Dr., Alexandria, Va. 22307)
Slytron service oscilloscope Model 105, Type 405. Manu-
. racturer and address wanted. (E.V. Way, 2317 Treasure

St., New Orleans, La. T0122)

Heathkit VTVM Moclel VI and 5~ oscilloscope Modet 0-9.
Operating instructions and schematics needed. (Robert

Through this column we try to make it

possible for readers needing information .\l._ Muylaert, 20728 Lee Court, Crosse Pointe Woods,
on outdated, obscure, and wnusual radio- ;""h‘ “(;82316’ . CE17 “Komn
TS g adio Craftsman Modei CX-17 ‘‘Xophonic'’ time-delay
electronics 7y to, get h.clp from other dudio amplitier. Schematic and manual needed. (A
P.E. readers. Here’s how it works: Check E(l\yar(l Terpening. 838 W. Darlington Rd., Tarpon
the list below. If you can help anyone with Springs, Fla. 33589)
a schematic or other information, write Precision Model 660 tube and transistor tester. Sche-
. . , e . matic and operating instructions for transistor tester
him directly—he’ll appreciate it. If you portion needed. (Edward L. Robinson, Box 55, Green-
need help, send a postcard to Operation wood Sta., Waltefield, Mass. 01580)
Assist, POPULAR ELECTRONICS, One Park Grommes Custom Modell 2og/PG audio amplifier. S(ihel-
A . matic, operating manual. and/or source of parts needed.
Avenufv New York, N.Y. 10016. Give ‘Richard G. Brough, Hyde School. Bath, Me. 01530
ma'kc‘rs name and model number of ”’;e Philco Model 40-165 receiver, Schematic and alignment
unit. If you don’t know both the maker’s duta needed. (J.E. McDuniel, 4317 NW 52, Oklahoma
name and the model number, give year of City, 0)":{' "“1;) - .

q ¢ Crosley Model 716 BCB/three-band SW receiver (circa
”lanufac““ e I,)(”Ids Covmed’ tubes us.ed, 1938-1940). Schematic needed. (Leslie Reeves, 521
etc. State specifically what you want, t.e,, Woodluwn Ave., Cathoun, Ga. 30701)
schematic, source for parts, etc. Be sure Hallicrafters Model S-38 receiver. Schematic and man-
to print or type everything legibly, includ- ual needed. (Gury Nuthals, 1155 Mather St., Green Bay,

Wisec. 54303)

Sylvania Model 220 tube tester. Roll chart- —any date,
any issue—needed. (David H. Lawrence, 603 Thompson

tng your name and address. Do not send
an individual postecard for each request;

list all requests on one postcard. Because St., Charleston, W. Va. 25311)

we get so many inquiries, none of them can Boeing Analog computei) function generator (custom-
9 o Mmade. ecirca 1956. with 10 generators mounted side-by-

be (le)IO1UZe{lqed' POPUL‘U? ELECTRON ICS side in rack panel with plug-in pot/diode boards. em-

reserves the right to publish only those nloying six tubes/hoard). Sehematics and operating in-

items not available from normal sources structions needed. (Kansas Technical Institute, Com-

puter Dept., Salina, Kan.)

Patented components . . . a 30-year reputation for innova-  Specifications: Model 312 3-way 12 Ditfaxial

iv i i i Speaker. Frequency response: 28 to well over
Ui dESlgp .- cc.mgxstently f:reatlve approach to ?ound 40,000 Hz. Patented Sphericon tweeter is flat
reproduction . . . this is where it all comes together, in the within 2 db to 22,000 Hz. Power rating: 35 watls
creation of. extraordinarv speakers such as the 312. integrated program material. Impedance: 8-16

2 2 £ d : ohms. Crossover: 1000 Hz (mechanical). 3000 Hz
A glance at its specifications will tell you the 312 is an ex- (electrical). Dimensions: 13" overall dia 6%

ceptionally fine reproducer. Unfortunately, they won't be- deep. Mounting: Front or rear batfle. Speclal
gin to show you how extraordinarily pleasing the sound is ::?é:gssLflggbrﬂféc?;ht?i?gﬁ Ws{?;fngﬁeg;:;
that flows from it. You mus‘t.discoyer that for yourself, by  5ng exclusive Dittusicone principle. Rigid cup
listening. It’s not inexpensive. Still, i's only about half bafile (sliminates tweeter-wooler interference).
what you'd expect to pay. Hear the 312 soon. Find out why High compliance suspension with University's

z X exclusive Critical Edge Damping.
we call it: “‘the speaker your other components will be '

proud of.” UNIVERSITY 'SOUND

A DIVFSION OF LTV LING ALTEC. INC.
P. 0. Box 26105, Oxlahoma City, Okla. 73126

This is where it all
comes together -

~

“Listen .
University
Sounds
Better,”

- T = 0
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Philco Model 37-620, Code 121 receiver. Alignnient data
and parts source needed. (Toby Langlois, 7013 St.
Francis Ave., Baton Rouge, La. 70811

Hallicrafters Model 8-39 Sky Ranger receiver. Sche-
matic needed. (Karl E. Swenson, Box 72, Humboldt,
Ariz. 86329)

Samwell & Hutton (Ilford, Engtand) Type 36 B 1/R
television wobbulator. Schematic and operator’s manual
wanted. (Jim Baker, 9611 Bellevue Dr., Bethesda, Md.
2001

National Modet ‘‘One-Ten’" receiver, circa 1940. Operat-
or's manual and source of supply of plug-in coils
needed. [Ens. S.8. Litchfield, USS Wright (CC-2:, FPO
New York, N.Y. 09501|

Ninic Model NFM-22 hand-held receiver and charger
power supply. Schematics wanted. (J. Kuebler, Jr.. P.O.
Box 127, AXron, Ohio 41309

United American Bosch Model 31 BECB receiver. Sche-
matic, tube placement diagram, and instruction manual
needed. (David Sitler, 441 West 62 St., Bloomsburg,
Pa. 17815

Philco Model 40-165 receiver. Schematic, aligament in-
structions, and a 1232 tube needed. (Justin E. De Vault,
Jr.. 510 Foxx St., Monteclair Sub. Div,, Johnson City,
Tenn. 37601)

Hallicrafters Model $X-110 receiver,
operator's manual wanted. (Gary Munn,
Birch Ter., Kinnelon, N.J. 074051

Adams Morgan Type RA10 ‘-Paragon Regenerative Re-
ceiver’” and Type DA2 amplitier. Operator's manuais
and schematies needed. (Basil N. Abbott, Jr., Colonial
Forest, Rte. 5, Box 322, Mechanicsville, Va. 23111)

Philco Model 39-53, Code 121 receiver. Bchematic
wanted. Ken Doty, 313 Navaho Trail, Huntington, W.
Va. 23705

National Model WC-2-40C receiver. Schemittic and tube
layout needed. (Thomas Verra, Jr., 17 Kemdall Ave.,
Furmingham, Mass, 01701)

Knight-Kit Model KG-670 resistor and capacitor tester.
Operator's manual and schematic needed. (Paul Ches-
loff, 123 Knoll Ter., West Caldwelt, N.J. 07006)

National high-frequency receiver Type NC-209. Any in-
formation. namely schematic, would be helpful. (Charles
C. Nash, 357 N 6th, Larumie, Wyo. 82070)

Stromberg-Carlson No. 110-H receiver. Schematic and
instruction manual needed. (Eliot Feldman, §219 Wil-
liams Ave., Philadelphia, Pa. 19150)

Halson radio Model 606 and Cavalier radio Model 1700,
Need schematics and parts lists for each. (Dean Frye,
TV Sales & Service, 127 W. Elm 8t., Washington C.H.,
Ohio 43160)

Montgomery Ward Airline Model 15G-SE-1068.\ port-
able receiver. Schematic needed. (Harvey F. Mahnke,
Box 1191, Clearlake Highlands, Calif, 95422)

Supreme Instruments Model 385 automatic multitester.
Schematic and operator's manual needed. (John. H,
Kirk, 2800 Zephyr Rd., Orlando, Fla. 32806)

Hallicrafters Model S-38 receiver. Manual, schematic,
alignment data, and source of parts needed. tFrunk H.
Hartl, 4243 N. 84 St., Milwaukee, Wisc. 53222)

RCA Model 816K receiver, circa 1936, Schematic needed;
will return criginal plus one copy. (M.F. Hunna, 1213
Chesney St., Glendora, Calif. 91740»

Delco Model R-1141 AM/S\W receiver. Schematic and
parts lst wanted. (Michael Held, 124 8. Waiola, La
Grange, 111, 60525)

Grunow Model 596 Teledial AM/SW receiver, chassis
type 3W manufactured about 1934 by General Household
Utilities Co. Schematic and aignment data needed. (C.
W, Linden, 4268 N. Carruth, Fresno, Calif. 83705)

Globe Chief Model 90 transmitter (WRL). Schematic
and operator's manuil needed, (Fred Benson, Box 4795,
La Jolla, Calit, 92037

Knight Model T-30 transmitter. Operator's manal de-
sired. (David Downs, 1401 Stanley Blvd., Calumet City,
I, 60109

Morrow Model GBR mobile converter. Schematic needed,
(Al Kaiser, 1331 Duayton st., Camuien, N.J, 08104)

Stromberg-Carlson Mode! 1-A Neutrodyne receiver
(uses four 01A and one 12A tubes). Schemutic needed,
(Robert Avey, Rte. 2, Porttand, Ind. 47371

Webster-Chicago Model 80 wire recorder; Motorola
Model SP-23-W portable stereo phonograph: Madison-
Fielding Series 440 stereo receiver and amplifier. Extra
spools 10r Model 80 and schematics and owner’'s manuals

Sehematic and
24 White
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for ail models needed. fAlan Boritz, 80 Cheshire Rd.,
Bethpage, N.Y. 11714

Telvar Model T60-2 crystal-controlled 80-10 meter trans-
mitter (with plug-in coils). Schematic and parts list
needed. (Gary R. Stephany, Rte. #3, Fond du Lac,
Wisc. 54935)

Bell Model TRW367 with DK-1 tape deck. Schematics,
parts lists, manuals, service center addresses needed.
(Fixit Shop, 411 Tripoli St., Pittsburgh, Pa. 15212)

RCA Radiola Models III and III-A receivers, WD-11
tubes needed. (Art Trauffer, 120 Fourth St., Council
Bluffs, Iowa 51501)

Atwater-Kent four-tube breadboard, model unknown.
Schematic needed. (Harry Carver, 205 Mission Ridge
Rd., Rossville, Ga. 30741,

Brunswick Model 15 receiver. Schematic and parts
;gg;ce needed. (James R. Howell, Rte. 1, Todd, N.C.
4)

Heathkit Model SG-8 signal generator. Operator's man-
ual wanted. (Raymond J. Goodman, 420 Union Ave.,
Campbell, Calif. 95008

Polyphase Instrument Model TA-1A transistor ana-
lyzer. Schematic and manual needed. (John Jenkins,
1219 College St.. Milton-Freewater. Ore. 97862)

Bell Sound System Mode! PM 10 Pacemaker amplifier.
Schematic and any additional information desired. (Bry-
an Frank, 806 \Vest Locust St., Johnson City, Tenn.)

Philco Moilel 37-60 receiver, Dial scale, part No. 27-
5196, and dial hub, part No. 28-7152 FA-3, needed.
(glgn Winger, 504 East Locust St., Robinson, Il
62454

Osborne Model 300 CB radio. Schematic needed. (Major
V. H. Arrell, Box 882, Howard AFB, Panama Canal
Zone)

Heathkit Model V4 VTVM. Assembly/ operation man-
ual needed. (Larry E. Perry, 142 Vaughan Pl, San
Antonio, Texas 78201)

E.H. Scott all-wave receiver. Antenna coupler and type
ST-151 impedance-matching transformer needed. (John
Mac Jannet, 3650 W. Ridge Rd., Lot 39, Gary, Ind.)

Atwater-Kent Model 46 receiver. Disc-type loudspeaker
wanted. 1 Darcy Brownrigg, Cheisea, Quebec, Canada)

RME Communications receiver model RME-69. Noise
silencing circuit schematic diagram needed. (J.P. Sures,
418 8. Marks St.. Fort William, Ontario, Canada)

Rock-Ola Model H amplifier. Schematic and parts list
needed. (Stanley D. Potopa, 2410 18 St., Altoona, Pa.
16601

Federal Manufacturing and Engineering Model 47A
tape recorder. Main «drive motor or name and address of
dealer that handles this motor needed. [F.E. Berg, 77
Louisa Ave. (W.E.), Jamestown, N.Y. 14701)

Heathkit Model ES-400 modular analog computer,
Assembly manual for most nodules needed. (Tim Sha-
ron, 1206 N. Fairlawn, Santa Ana, CA 92703)

Supreme Model 542 muitimeter, Operating manual
and/or schematic needed. (William Novak, 65 Welles
St., Forty Fort, PA 18704)

GE Model 250. Vibrator K57J67 2V, 7 prong, 2% x 1%
needed. (Jarmes Cusick, 1588 Prospect St., Springteld,
OH 455031

Atwater Kent Models 82 and 85. Speakers needed. Hal-

licrafters Model SX42. Tilt base needed. (John A.
Schwerbel, RD =1, Box 215, Catskill, NY 12414)

Philco Model 37-116. Dial and magnetic tuning indica-
tor coll needed. (Glenn Lorang, Box 13088, Spokane,
WA 99213)

GE TCK-1 transmitter. Manual and circuit needed.
(John A, Klingman, 203 Jessie, Manteca, CA 95336)

GE Modet J-64 Golden Tone AM/SW receiver. Sche-
matic, operating manual, source of parts, and alignment
data needed. (Gary Hart, 1410 N, Salisbury, W. Lafay-
ette, IN 47306)

Hallicrafters SX24. Band spread dial, schematic and
alignment information needed. (J. F. Kirk, 1513 Man-
sion Pl., Pittsburgh, PA 15218)

Atwater-Kent Model 55-C recelver. Schematic and source
of parts including speaker needed. (Sidney Morton, 35
Church Lane, \Watertown, MA 02172)

Solar Model CE capacitor analyzer. Instruction booklet
and sehematic needed. (Robert L. Norberg, 347 West
St., Hyde Park, MA 02136)

Stromberg-Carilson Model RBM-1 medium-wave re-
ceiver. Operating manual needed. (Donald E. Erickson,
6059 Essex St., Riverside, CA 92504)

VM Model 710-A tape recorder. Schematic, manual, and
parts source needed. (H. David Kaysen, 83 14th St.,
Troy, NY 12180)

Hallicrafters Model S-41G receiver. Schematic, operat-
ing manual, and alignment data needed. (Joseph Hein-
en, 771 Cordilleras Ave., San Carlos, CA 94070)

PACO Model S-50 oscilloscope. Source of parts needed.
{George Danco, 8863 Bennett Ave., Fontana, CA 92335)

Heath Model DX-100 transmitter. Hallicrafters Model
8-38B. Schematics needed. (David Tallent, 431 Revere
St., Aurora, CO 80010)

Crosley 02CA. Parts needed. (Ronald Propst, 287 W.
Paletown Rd., Quakertown, PA 18951)

Sparton Mode! 667 receiver. Philco radio; chassis 44,
code 125, Operating instructions, schematics, and align-
n:{emzl data needed. (Steve King, Sandia Park, NM
87047)

Atwater-Kent Model 55. Schematic and source of parts
needed. (Mark Hunter, Route 2, Box 140-A, Edinburg,
IN 46124)

Madison-Fielding Model HI-503 AM/FM stereo record
changer. Schematic and parts list needed. (Milton L.
Hoge, 3405 W, 112th St., Chicago, IL 60655)

Webcor Model EP2008-1 tape recorder. Coil #85P125
needed. (\Walter C. Barrett, 1808 E, Knollwood St.,
Tampa, FL 33610)

Truetone 5-band receiver; uses 6D6's, 76's, 45's and
single 80. Model unknown. Schematic and service data
needed. (Marshall G. Haynes, 364 Roxanna Ave,, El
Paso, TX 79932,

Firestone S-7393-1 Air Chief receiver, circa 1938-41.
Schematic needed. (Robert McQueer, RD =1, Center-
ville, PA 16404)

Philco Model 38-9 recelver. Schematic, parts list and
source of parts needed. (Jeff Wargon, 23050 Sussex,
Oak Park, MI 48237)

Heathkit Model DX-100 transmitter. Construction
manual and schematic needed. (James Soska, RD 3,
Box 271-A, Leechburg, PA 15656)

Able to track the toughest
test-record bands at 0.8 gram2. . ,
With a frequency response flat

And 30 db of stereo separation: 2, .,
Plus a flawless square wavel: 2, , .

EMPIRFE’s 999VE

The Long-Playing Cartridge * $74.95

Ranked ‘1in lightweight tracking ability

within +2.5, —2 db from 20 to 20k Hz" 2. ..

1. HiFi/Stereo Review, July 1968. 2. High Fidelity, June 1968.

F{EMPIRE]
Empire Scienlific Corp.,

1055 Stewar! Avenue, Garden City,
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With Battery,
Earphone, &
less Crystals
Crystals $5.00 ea.

$49°5

IC'S FOR THE EXPERIMENTER

(Continued from page 33)

PRODUCT GALLERY

(Continued from page 81)

|

between JI and the board audio input.
Don’t forget to solder the LI tap to the
antenna connector. Before installing the
plastic cover, drill the access hole for C7.

If the FM receiver to be used is in
the same room as the mike, remove any
external (rooftop) antenna leads and
attach a small vertical length of wire to
the antenna terminal. (Or use a rabbit-
ear antenna.) Do not try to use the wire-
less mike with an FM receiver that has
an outdoor antenna—the power from the
mike won’t reach that far.

Using the Wireless Microphone. Tune the
FM receiver to a quiet spot on the dial
and, if possible, turn off the a.f.c. to
prevent the receiver from tuning auto-
matically to a strong adjacent channel.

Operate the talk switch (or turn on
S1 if you are using a discrete switch),
speak into the microphone and adjust
C7 through the hole in the cover until
your signal is heard on the FM set.
Adjust R5 for the desired volume. If
commercial stations in that frequency
range are not too closely spaced, the
a.f.c. can be used to hold the receiver
on the frequency of the wireless mike.

Photos in this article show, in addi-
tion to the wireless microphone, other
completed projects using IC’s. All are
described in the RCA booklet. 30—

ception and adjacent channels are screened
out by the sharp skirts of the L/C if. trans-
formers. Using pushbuttons to select chan-
nels, the listener can monitor one frequency
or all 6 channels (provided he has the nec-
essary modules installed) simultaneously.
And these channels may be in either of the
VHF bands or a mix of bands without de-
grading receiver sensitivity.

The Ultra/Monitor is lightweight (7 1b)
and has its own built-in battery supply
(rechargeable batteries are optional at extra
cost). A handle on the end of the receiver
makes it easily portable for field use. One
of the new variety of dual-band loaded whip
receiving antennas will provide 20-30-mile
reception capability. When used at a base
station, the receiver can be operated from an
a.c. line (automatically recharging the bat-
teries) or from a 12-volt d.c. source.

If you need a really good VHF police/fire
or Business Band receiver, you should in-
vestigate the Ultra/Monitor. It’s functional
design is unusual, combining all of the
portable-fixed receiving operations you could
desire. Squires-Sanders will also provide
the receiving compomnents for installing a
tone-alerting modification.

Circle No. 91 on Reader Service Page 15 or 115

1969 Spring Edition
ELECTRONIC EXPERINENTER'S HANDBOOK
Now on sale at your newsstand.

Sonar

SENTRY
VHE MONITOR
RECEIVERS _ \\eme

with adjustable

squelch.
Model
FR-103 | FR-106 Address
150-175 MHz | 30-50 MHz city

LISTEN T0: POLICE, FIRE, AIRCRAFT & WEATHER REPORTS!

for Industrial, Commercial, Utility & Govt. Use
2 CHANNELS e BROADCAST BAND e CRYSTAL CONTROLLED
Designed and engineered for simplicity of operation, compact
enough to fit a shirt pocket yet powerful encugh tn deliver z
clear clean signal—it's dependable » Operates
controlled VHF channels plus broadcast band » r'o-‘np tely
solid state for long life use e+ Visible battery indicator tc
show battery condition at all times e Built in antenna =
Hx2

Wx 1%,” D. Wt. 11 oz.

Dept. 986

State

April, 1969
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I. hELECTRONICS

QUIET

FET PRINCIPLES, EXPERIMENTS,
AND PROJECTS
by Edward M. Noll

This book covers the principles of operation
of the field-effect transistor in the first chap-
ter, which serves as a building block for sub-
sequent chapters that review the various
applications of the FET. The first chapter
also introduces the basic terminology and
symbology that is unique to the FET and
discusses parameters and specifications. Not
only does this book provide a variety of use-
ful experimenter projects (with schematic
diagrams), it also provides the mathematical
breakdowns required to compute component
values to be used in the circuits. The result
is a text that is eminently suited to a serious
study of FET technology.

Published by Howard W. Sams & Co., Inc.,
4300 West 62 St., Indianapolis, Ind. ,6206. Soft
cover, 272 pages. $,.95.

104 HAM RADIO PROJECTS FOR NOVICES &
TECHNICIANS
by Bert Simon, W2UUN

This book shows how hams can get more fun
out of their hobby, while at the same time
adding to their knowledge of electronics.
As its title proclaims, the book is written
around 104 useful ham projects, with the
emphasis on transmitting and receiving gear.
But accessory equipment, such as mike
boosters, mike preamps, CPO'’s, one-transis-
tor GDO, phone patch, etc., have not been
overlooked. Each of the projects presented is
accompanied by a schematic diagram, parts
list, and construction tips. Careful consider-
ation has been given to the cost factors; in

fact, most of the projects can be built for
less than $20. And a few are no-cost projects,
built from old TV parts. The range of proj-
ects covers virtually every ham band.

Published by Tab Books, Blue Ridge Summit.
Pa. 17214. 192 pages. $6.95 hard cover; $3.95
soft cover.

PROPO PRIMER
Proportional Control for All
by Howard G. McEntee

The purpose of this book is to provide the
powered model airplane, boat, and car en-
thusiast with a primer on the sophisticated
proportional method of remote control. The
book starts out by explaining what propor-
tional control is and proceeds to describe the
various proportional systems, including sim-
pler ones for independent rudder and eleva-
tor control. This is followed by discussions of
dual, triple, and “full house” multipropor-
tional systems. Descriptions of transmitters,
receivers, servos, and accessories and auxili-
aries are included. Finally, a full chapter is
devoted to the testing, maintenance, and
troubleshooting of proportional radio control
systems. As a result, this book is an invalu-
able aid to both the veteran and rank-begin-
ner modeler,

Published by Kalmbach Publishing Co., 1027
North Seventh St., Milwaukee, Wisc, 53238.
Soft cover. 56 pages. $2.00.

ON THE COLOR TV SERVICE BENCH
by Jay F. Shane

This troubleshooting guide, written in down-
to-earth language, describes the causes of
and cures for almost any color TV receiver
trouble you're likely to encounter. It de-
scribes how to tackle specific problems in a
logical, orderly manner using common-sense
service bench approaches. The book starts
with a discussion of the techniques to use for
unscrambling tough ‘“brightness” problems.
Then every type of circuit employed in color
TV receivers is covered. Finally, the book
finishes with alignment, troubleshooting, and
maintenance instructions.

Published by Tab Books, Blue Ridge Sum-
mit, Pa. 1761} 192 pages. $6.95 hard cover;
$4.95 soft cover.

= Improves CB Base Station Performance
= Works on tube or transistor equipment
= No Modification to CB unit

= On-the-air sign automatically lights
when transmitting

NEW/ CB TRANSCEIVER 5z PRE-AMP

e e

ON THE @ .

@ i - 0 Model PCB with built-in power supply, transfer relay,
SRS connecting cables, wired and tested............. $59.95

Write for free literature @AMECO / DIVISION OF AEROTRON, INCORPORATED

P. O. BOX 6527 « RALEIGH, NORTH CAROLINA 27608
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products advertised or mentioned editorially (if it has a “"Reader Service
Number'') in this issue. Just follow the directions below. ..and the material
will be sent to you promptly and free of charge. .
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the coupon below that corresponds to the key
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. : 2 Cut out the coupon’ and mail it to the
& B address indicated below.

3 - This address is for our product “Free
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Colorado 80302. -
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DEALERS!
HOBBYISTS!

NEW AND

FREE
FROM WINEGARD

Our giant catalog of TV and FM antennas, mounts,
wire, couplers, amplifiers, wall plates and antenna
systems equipment!

Now, for the first time ever, you can have
Winegard's sensational 52-page Catalog illustrat
ing and describing the world’'s mast complete line
of high quality antennas and MATV equipment for
ghomes and commercial buildings. That's rightt
Even if you're not in the electranics business, you
can use this Catalog to select famous Winegard
products. Send for your FREE copy today, plus
the name of your nearest Winegard distributor.

| Winegard
) @ ANTENNA BYBTEMS
|l WINEGARD COMPANY, 3022.2 Kirkwood Street
0 Burlington, lowa 52601

8 Gentlemen: Please send me your FREE Catalog.

: 0O Electronics is my business. ) Efectronics is my hobby.

= NAME (please print)

= ADDRESS

H cITY STATE 0P B
l-----------------------—-----
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IT'S WHAT’'S IN THE
CAN THAT COUNTS!

I g

=

{QUALITY...
Manufactured
to YOUR SPECS!

./ Our control of quality
- { throughout precision
manufacturing gives you [

, crystals produced for >
your operating require-

[/ ments that assure exact
frequency control,

s I I

|_-L_

For Quality
Results Tell
Us Your Needs

=y

> CRYSTER

TEXAS CRYSTALS DIVISION
of Whitehall Electronics Corp.
1000 Crystal Drive Fort Myers, Florida 33901
Telephone Area 813 - WE 6-2100
Plants in Fort Myers and Los Angeles
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RADI0 PEKING

(Continued from page 61)

New Frequencies. As Peking steps up
its overall broadcasting activities, it is
branching out into new frequencies. Dur-
ing the final months of 1968, for example,
Peking announced the introduction of
new frequencies for five of its English-
language services alone. It now transmits
on frequencies from 2800 kHz to 17,898
kHz. It lists as many as 320 different fre-
quencies—of which many are outside the
recognized broadcasting bands. A check
of Radio Peking's use of frequencies
shows that it favors transmissions in the
6210-7100, 7310-3500, and 9775-11,700
kHz ranges.

One of the most fascinating, yet diffi-
cult to answer, questions regarding Ra-
dio Peking concerns the locations of its
many powerful transmitters. There is lit-
tle doubt that American and other intel-
ligence agencies have the answer to this
question but any attempts to get infor-
mation out of them are invariably in
vain. However, during China’s turbulent
Cultural Revolutian, authorities did de-
termine and let it be known that an al-
legedly clandestine radio calling itself
the Voice of the Liberation Army and
urging soldiers in Red China to turn
against Mao Tse-tung was in fact origi-
nating outside China.

It is evident that Peking's transmit-
ters are located throughout the vast geo-
graphical expanse of China. At least two
of the principal Rudio Peking transmit-
ters are operating from Canton. Others
are located as far west as Urumchi in
the remote province of Sinkiang (used
principally for broadcasts in Russian)
and in Harbin, Manchuria.

According to a number of specialists
involved in charting the development of
Red China’s radio broadcasting activiti-
ties, it would not ke surprising if Radio
Peking were to become, in the near fu-
ture, the largest short-wave broadcast-
ing service in the world. It can be safely
assumed that Chinese technicians are
currently at work on transmitters even
larger than the 240,000-watt giants now
in use. It is considered only a matter of
time before Radio Peking fills even more
of the world’s airways. -0
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WHICH TRANSFORMER
QUIZ ANSWERS

(Quiz is on page 40)

1.K An f.m. discriminator transformer is tuned
to the i.f. frequency and provides twe 180°
out-of-phase signals which are added to a
reference signal. At the resonant frequency,
these signals are each 90° out of phase with
the reference signal, but shift in phase to
change the vector sum as the f.m. carrier varies
above and below resonance.

2.C A driver transformer is used to couple
signals to a following amplifier stage. For push-
pull circuits, the driver transformer provides
two 180° out-of-phase signals.

3-A A filament transformer reduces line voltage
to common tube heater voltages such as 12.6,
6.3 and 5.0 volts.

4.) A flyback or horizontal output transformer
is used in television receivers to simultaneous-
ly produce the kinescope second anode high
voltage, to match the horizontal output tube to
the yoke windings, and to produce a boosted
B-plus voltage.

5-F An intermediate-frequency transformer
uses primary and secondary windings that are
individually tuned by a sliding iron core, or by
use of compression mica capacitors.

6-H An oscillator coil is actually a transformer
(if a two-winding coil) or an autotransformer
(if a single, tapped coil) used to provide ex-
ternal positive feedback from the output to
input circuits of an oscillator.

7-B An output transformer couples the signal
from a power output tube to a speaker while
matching the high impedance of the tube to
the low impedance of the voice coil.

8-D A pulse transformer has a resonant fre-
quency matched to the rise time for the input
pulse in order to couple the signal without
distortion.

9-E A quadrature transformer in a color tele-
vision circuit receives a 3.58-MHz signal from
a local oscillator and provides two 90° out-of-
phase (quadrature) secondary voltages to be
used as CW reference signals for the | and Q
demodulators.

10-G A voltage-correction transformer has a
tapped secondary which enables the output
voltage to be adjusted to compensate for
changes in line voltage.
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Enjoy Relaxing
Background Music at Home
with NO COMMERCIALS!

Our SCA-1 Decoder makes possible recehption of thijs ''private™
musical programming, transmitted by nearly 400 FM stations
around the country. YOUR FM tuner or receiver can recover
this "hidden’’ music with the simple addition of an SCA-1.
Hook-up in minutes—full instructions sugglied. SCA-1 is self-
powered . . . uses all solid-state circuitry ¢ T's, IC's, NPN's).
Works with any quality FM Tuner or Receiver.
Send check or m.o. for either . . .
SCA-1K (Kit, all needed parts)
SCA-1PC (Wired board, requires +12 v.d.c.) ..
SCA-1 (Wired, ready to use)
Etched, drilled P.C. Board plus
full construction plans

One year parts guarantee
Prohibited for commercial bemefii
Sold for wse in private home only

Free Brochure & SCA Station list upon request
SCA Services Co.

Box 601, Port Washington, N.Y. 11050
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BREAKTHROUGH

IN ELECTRONICS CALCULATING

Stin plodding through math and electronics problems the
slow pencil-and-paper way? Smash the paperwork barrier with
this new Electronics Slide Rule.

Even if you've never used a slide rule before, you can whiz
through resonant frequency calculations and inductive or ca-
pacitive reactance problems. You can find reciprocals for
resistance formulas_instantly. You can even locate tricky
decimal points in a jiffy.

You can also work regular math problems in a flash: multi.
plication...division...square roots...logarithms...trigo\nometry.

Anyone can use this sturdy 12-inch, all-metal slide rule.
We show you how with our complete 4-lesson instruction
course. Slide rule, course, and handsome leather carrying
case deliberately priced low as our way of making friends
with men in Electronics. FREE booklet gives full details. Mail
coupon below today.

MAIL THIS COUPON FOR FREE BOOKLET

s
c Cleveland Institute of Electronics
I 1776 East 17th Street, Clevelsnd,Ohio 44114
Please send me your FREE booklet describing the Elec-
tronics Slide Rule and 4-lesson instruction course. Also
FREE if I act at once—a handy pocket-sized Electronics
Data Guide.
Name.
Address
City
State

{PLEASS PRINT)

e _________PEI% |

po———————

Live Better Electronically With

LAFAYETTE

RADIO ELECTRONICS

1969 Catalog 690 FREE!

Now OFF PRESS
BETTER THAN EVER

Over 500 Pages

Stereo Hi-Fi e Citizens
Band @ Ham Gear e Tape
Recorders o Test Equip-
ment @ TV and Radio Tubes
and Parts e Cameras e
Auto Accessories ® Musical
Instruments @ Toois ® Books

Featuring Everything in Electronics for
e HOME e INDUSTRY e LABORATORY
from the “World’s Hi-Fi & Electronics Center”
LAFAYETTE Radio ELECTRONICS

bept. 35049 P.0. Box 10
_Syosset, L1, N.Y. 11791

Send me the FREE 1969 catalog 690,
Name
Address
City
State

35049

[

Zip
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PRODUCTS

(Continued from page 24)

signal comes in the strongest. No physical
wire connections between the cigarette-
package-size converter and receiver are re-
quired. The converter comes equipped with
one or two plug-in crystals that are cut to
the frequencies for local police and other
emergency broadcast services.

Circle No. 87 on Reoder Service Page 15 or 115

PORTABLE SOLID-STATE TAPE RECORDER

For the first time in any portable tape re-
corder, Sony’s new “Servocentrol” Model
800-B incorporates a built-in condenser elec-
tret microphone with an IC amplifier. Other
refinements include a 15/16 in./s speed, built-
in speed-tuning control
that enables varispeed
motor tuning, and
switch facilities for a
choice between manual
and ‘“‘Sonymatic’” re-
cording. The 800-B is
also equipped with a
cardioid microphone for
hand-held and remote stop/start use. The re-
corder can be operated on line or battery
power, has a 5” tape reel capacity, and is
equipped with a VU meter and digital tape
counter. Technical specifications: from a
common low of 30 Hz to 18,000 Hz at 7% in./s,
13,000 Hz at 3% in./s, 7000 Hz at 1% in./s,
and 4000 Hz at 15/16 in./s frequency range;
0.2% or less wow and flutter on all speeds ex-
cept 15/16 in./s; 48-dB signal-to-noise ratio.

Circle No. 88 on Reader Service Poge 5 or 115

(B TRANSCEIVER AND VHF FM RECEIVER

Lafayette Radio Electronics’ new Model 150
“Telsat” is actually a reliable CB trans-
ceiver and a VHF FM police- and fire-band
receiver housed in a single unit. To provide
top sensitivity (0.7 4,V on CB and less than
1 4V on VHF FM) and five-watt input power
with 1009, modulat-
ed output on all 23
CB channels, the Tel-
sat employs a pro-
fusion of solid-state
devices, including an
IC and a FET. The
system can be operated on any 12-volt d.c.
source—whether positive or negative ground
—or from line power with an optional a.c.
power supply. The CB section contains a
built-in TVI trap and a socket for Lafayette's
Priva-Com IIIA Private Tone Caller. The
VHF FM (150-174 MHz) receiver section per-
mits manual tuning of the entire band and
has two switch-selectable crystal positions
for reception of local U.S. Weather Bureau
broadcasts. The Telsat is supplied with all
CB crystals and a mobile mounting bracket.

Circle No. 89 an Reoder Service Page 15 or 115
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ELECTRONICS MARKET PLACE

COMMERCIAL RATE: For firms or individuals offering commercial
products or services. $1.15 per word (including name and address).
Minimum order $11.50. Payment must accompany copy except when
ads are placed by accredited advertising agencies. Frequency dis-
count: 5% for 6 months; 10% for 12 months paid in advance.
READER RATE: For individuals with a personal item to buy or sell.
70¢ per word (including name and address). No Minimum! Payment
must accompany copy.

GENERAL INFORMATION: First word in all ads set in bold caps at no
extra charge. Additional words may be set in bold caps at 10c extra
per word. All copy subject to publisher's approval. Closing Date: 1st
of the 2nd preceding month (for example, March issue closes Janu-
ary 1st). Send order and remittance to : Hal Cymes, POPULAR ELEC-
TRONICS, One Park Avenue, New York, New York 10016.

FOR SALE

FREE! Giant bargain catalog on transistors, diodes, rectifiers, SCR's,
zeners, parts. Poly Paks, P.0. Box 942, Lynnfield, Mass. 09140.

GOVERNMENT Surplus Receivers, Transmitters, Snooperscopes, Ra-
dios, Parts, Picture Catalog 25¢. Meshna, Nahant, Mass. 09108.

BUG DETECTOR: WILL DETECT AND LOCATE SURREPTITIOUS
TRANSMITTING DEVICES IN CONFERENCE ROOMS, HOME AND OF-
FICES, ETC. WRITE FOR DETAILS. WJS ELECTRONICS, 737 NORTH
SEWARD, HOLLYWOOD, CALIF. 90038.

ROCKETS: Ideal for miniature transmitter tests. New illustrated
catalog, 25¢. Single and multistage kits, cones, engines, launchers,
trackers, rocket aerial cameras, technical information. Fast service.
Estes Industries, Dept 18, Penrose, Colorado 81240.

LOWEST Prices Electronic Parts. Confidential Catalog Free. KNAPP,
3174 Bth Ave. S.W., Largo, Fla. 33540.

TREASURE Hunters! Prospectors! Relco’s new instruments detect
buried gold, silver, coins. Kits, bled dels. Transistorized.
Weighs 3 pounds. $19.95 up. Free catalog. Relco-A33, Box 10839,
Houston, Texas 77018.

EUROPEAN and Japanese bargains catalogs. $1 each. Dee, 10639E
Riverside, North Hollywood, Calif. 91602.

MECHANICAL, ELECTRONIC devices catalog 10¢. Greatest Values—
Lowest Prices. Fertik's, 5249 ‘'D’’, Philadelphia, Pa. 19120.
MUSIC LOVERS, CONTINUOUS, UNINTERRUPTED BACKGROUND
MUSIC FROM YOUR FM RADIO, USING NEW INEXPENSIVE ADAPT.
OR. FREE LITERATURE. ELECTRONICS, 11500-Z NW 7th AVE.,
MIAMI, FLORIDA 33168.

WE SELL CONSTRUCTION PLANS. TELEPHONE: Answering Machine,
Speakerphone, Carphone, Phonevision, Legal Connector, Auto Dialer,
Central Dial System. TELEVISION: $35.00 Color Converter, Tape Re-
corder, 3DTV. $25.00 Camera. DETECTIVE: Infinity Transmitter, Tail
Transmitter, Police Radar Detector. HOBBYIST: Electron Micr

DIAGRAMS——Radios $1.50, Television $3.00. Give make and mod-
el. Diagram Service, Box 1151PE, Manchester, Conn. 06042.

GARRARD Record Changers, Hi-Fi Components, Cartridges, Needles,
Tape, TV Parts, Schematics. Write for Unbelievable Prices. Gregg
Electronics, P.0. Box 184, Glen Head, N.Y. 11545.

SEND ONLY 25¢ for TWO new & unique gift catalogs of unusual
items for home & auto. You'll also receive certificate for $1.0D
refund on your first order. Great ideas! Send now! J. Ross, 80-3
Kent St., Jamaica, N.Y. 11432. Dept. PE.

INVESTIGATORS, LATEST ELECTRONIC AIDS. FREE LITERATURL.
CLIFTON, 11500-L NW 7th AVE., MIAMI, FLORIDA 33168.

FREE ELECTRONICS PARTS FLYER. Large catalog $1.00 deposit.
BIGELOW ELECTRONICS, BLUFFTON, OHIO 45817.

HOBBYISTS, EXPERIMENTERS, amateur scientists, students . . .
Construction Plans—All complete including drawings, schematics,
parts list with prices and sources . . . Laser—Build your own co-
herent-light optical laser. Operates in the visible light range,
pulsed mode—$6.00 . . . Radar—Build your own ultrasonic dop-
pler radar, Detect motion of people. automobiles, even falling rain
drops. Transistorized, uses standard small 9-volt battery—$4.00
. . . Tic Tac Toe Machine—You play against machine. Automatic.
Can you beat the machine? Sometimes yes, usually no—$4.00 . . .
Long Range ''Sound Telescope''—This amazing device can enable
you to hear conversations, birds, other sounds hundreds of feet
away. Very directional. Transistorized, uses 9-volt battery—$3.00
. Or send 25¢ coin or stamps for complete catalogue . . . Tech.
nical Writers Group, Dept. C, Box 5994, State College Staticn,
Raleigh, N.C. 27607.
FIND BURIED TREASURE with the most popular transistorized metal
detector in the country. Treasure Probe available as kit ($14.88),
assembled ($18.88), with powerful built in speaker ($24.88). Sche-
matic, parts list, and step by step instructions $1.00. Ten day
money back guarantee. Free catalog available. Treasure Probe, Dept.
PGN, P.0. Box 64, Lakewoad, New lersey 08701.

96 Hour Tape Music System, Ultrasonic Dishwasher, Radar-Oven,
Electronic Tranquilizer. Plans $4.95 each. COURSES: Telephone
Engineering $39.50, Detective Electronics $22.50, Anti-Detective
Electronics $27.50. SUPER HOBBY CATALOG 25¢. Don Britton
Enterprises, 7906 Santa Monica Blvd., Hollywood, Calif. 90046.

WEBBER LAB's. Police & Fire Converters. Catalog 10¢. 72 Cottage
Street, Lynn, Mass. 09105.

RADIO—T.V. Tubes—33¢ each. Send for free catalog. Cornell, 4213
University, San Diego, Calif. 92105.

WHOLESALE COMPONENTS: Manufacturers and distributors only.
Request free catalog on business letterhead. WESCOM, Box 2536,
El Cajon, California 92021.

CONVERT any television to sensitive, big-screen oscilloscope. Only
minor changes required. No electronic experience necessary. Illus-
trated plans, $2.00. Relco-A33, Box 10563, Houston, Texas 77018.

RECTIFIERS, transistors, other components. Catalog free. Electronic
Components Co., Box 2902C, Baton Rouge, La. 70821.

BUILD TV CAMERA IN SINGLE EVENING using solid-state encap-
sulated modules. Previous TV knowledge unnecessary. ldeal for stu-
dents, experimenters, etc. Economical! Exciting details FREE. Also
request catalog describing other camera kits, plans, etc. ATV RE-
SEARCH, 1301 Broadway, Dakota City, Nebr. 68731,

WPE—HAM—CB QSL's samples 25¢. Dick, WBVXK, Gladwin, Mich.
48624.

ELECTRONIC ignition, various types. Free literature. Anderson En-
gineering, Epsom, N.H. 03239.
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POLICE-FIRE RADIO STATION DERECTORIES! Exclusive ‘'confi.
dential’’ callsigns, frequencies. Now all areas. Official listings.
Catalog for stamp. Communicatiors, Box 56-PE, Commack, N.Y.
11725.

ELECTRONIC bargain catalog on unusual kits, parts, do-it-yourself,
stereo, intercoms. Alcon, P 0. Box 1348-P, Lawrence, Mass. 01843.
JAPAN HONG KONG DIRECTORY. Electronics, all merchandise.
World trade information. $1.00 today. Ippano Kaisha Ltd., Box
6266, Spakane, Washington 99207.

CIRCUIT Boards, Parts for ‘‘Poptronics’’ projects. Free catalog.
S.W. Technical, Box 16297. San Antonio, Texas 78216.

TEST equipment, Simpson 260 VOM $29.00, HP Power Meters 430b
$22.50, 430-C $42.00, Teletype 19 $95.00. Advise requirement any
other items. Palen Electronics, Box 1536, San Mateo, Calif.
94401.

CONVERT any T.V. into an oscillostope. Instructions $2. Redmand,
P.0. Box 38397, Los Angeles, Calif. 90038.

BUY FACTORY DIRECT at 1/10th the cost. Transistors, Diodes,
Capacitors, etc. Send $1.00 for 10 free samples and catalog. Payne
International Distributors, 1929 Clement, Alameda, Calif. 94501.

LINEAR AMPLIFIERS: '‘Hornet’’ 50 watts output—$98.50; '’Raider’’
—100 watts—$139.50; ‘’Maverick 250"'—250 watts—$244.95. AM
and SSB. '’Scorpion’’—50 watt i2 V. Mobile amplifier—$99.95;
“*Bandit I1''—12 V. Mohile Amplifier—$169.95. Frequency range
20-35 megacycles (illegal for class D 11 meters.) Dealer inquiries
invited. D & A Manufacturing Co., 1217 Avenue C, Scottsb uff,
Nebraska 69361.
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CHASSIS—New ‘‘Bracket-Box’’ chassis packages electronic equip-
ment easily, neatly. For literature write Seiling, 1635 E. 5th St.,
Dayton, Ohio 45403.

1500 VOLT electric shocker module $5.95. Radio jammer plans
$1.50. T.V, jammer plans $1.50. Catalog 25c. Franks Scientific Co.,
P.0. Box 156, Martetle, lowa 52305.

BUILD F. M. Bugging Devices, two revolutionary schematics $1.00.
LASER Construction Plans: Visible beam, operational in pulsed
mode. $2.00. Howard, 20174 Ward, Detroit, Michigan 48235,

POP BOTTLE COMPUTERS? An inexpensive and different way to

PROXIMITY TACHOMETER, for pick up from signal magnets. Plans
$3.00. REB Engineering, P.0. Box 276, Monroeville, Pa,. 15146.

INTEGRATED CIRCUIT KITS: COMPUTER, AUDIO. PLANS. EXCITING
CATALOG. JEFFEREY, BOX 2342A, LEUCADIA, CALIFORNIA 92024.

SHORTWAVE LISTENING

POLICE—FIRE—AIRCRAFT—MARINE—AMATEUR CALLS on your
broadcast radio with TUNAVERTER! Tunable and crystal in one!
Guaranteed! Free catalog. Salch Co., Woodsboro-PEC, Texas 78393.

learn computer basics. Great for science fairs and d trations.,
Complete instructions $1.00. Computer, 8313 Foster, Norridge,
linois 60656,

MOVIE FILMS

RESISTORS ¥, watt 5%. Select nine for $1.00. R. Schweizer, Box
606, Pompano Beach, Florida 33061.

1969 SPORTSFILMS—Catalog! 8/Super 8 COLOR. SPORTLITE
FILMS-PE, 20 North Wacker Drive, Chicago, linois 60606.

DRAKE SWA4-A short wave receiver. Mosley SWL7-A ant peak
$239. Oscar Herrera, 912 Pershing, San Jose, Calif 95126

TRANSISTORS, Capacitors, miniature electronic parts. Catalog 25c.
ECD Company, Box 5231, Lansing, Michigan 48905.

WORLD'S tiniest AM/FM radios. Police, shortwave portables. Record-
ers, stereo, transceivers, FREE catalog. Minitronics, 1983.495
Via Delrio, Corona, California 91720.

GRAB-BAG 1 pound junk-box goodies $1.75. PPD. Gram, Box H,
Andover, New York 14806.

POCKET MONITOR RECEIVER, crystal controlled
catalog. JMD Electronics, 328 Madi b
N.Y. 11552.

SPECIAL surveillance devices construction diagrams. Includes: olive
transmitter, infinity transmitter, telephone/room bugs, tailing de.
vices, debuggers, police speed radar jammer, Send $2.00. Bylina
PE, P.0. Box 09131, Chicago, Illinois 60609.

FREE Catalog low priced, high performance subminiature listen.in
devices direct from manufacturer. Dealers welcome. Emery A-4,
156 Fifth Avenue, New York, N. Y. 10010.

low priced. Free
West H

HIGH FIDELITY

FREE! Send for money saving stereo catalog #P4E and lowest quo-
tations on your individual component, tape recorder, or system re-
quirements. Electronic Values, Inc., 200 W. 20th St., New York,
N.Y. 10011.

DON'T THROW YOUR OLD CARTRIDGE AWAY. Send us $19.95 and
any old cartridge. We will ship PREPAID any one of the following
top rated elliptical diamond stereo cartridges NEW: Shure M75E,
MO1E, M92E, MI3E, Empire 888E, Pickering VISAME3, XV15 ATE,
ADC 660E, 550E. Write for lowest quotations all stereo components.
DEFA ELECTRONICS, 2207 Broadway, New York, N.Y. 10024,

HI-FI Components, Tape Recorders, at guaranteed '‘We Will Not Be
Undersold’* prices. 15-day money-back guarantee. Two-year war-
ranty. No Catalog. Quotations Free. Hi-Fidelity Center, 239 (P) East
149th Street, New York 10451,

LOW, Low quotes:
Penna. 19001.

TAPE RECORDERS, Hi-Fi, components, Sleep Learning Equipment,

all components and recorders, HiFi, Roslyn,

ULTRA-SENSITIVE AND POWERFUL METAL DETECTORS—join the
many who are finding buried coins, minerals, relics and artifacts.
Don’t buy till you see our FREE catalog of new models. Write Jetco,
Box 132-PE, Huntsville, Texas 77340.

PLANS AND KITS

tapes. U | Values Free Catalog. Dressner, 1523R, Jericho Turn-
pike, New Hyde Park, N.Y. 11040.

DON’T THROW YOUR OLD CARTRIDGE AWAY. Send us $50.00 and
any old used cartridge and we will ship you via air Prepaid any-
where any one of the following Top Stereo Cartridges: Shure V-15

KITS, metal detector $5.95. Audio Telescope $5.95, others. Lec-
tronixe, Box 42, Madison Heights, Michigan 48071.

SOLAR FLYING SAUCERS. (brand new, solid state engine, fantastic
performance, flies for miles on sun’s power, lifts animals, send mes-
sages, parachutes, build easily for next to nothing with everyday ma-
terials, many sizes, many designs). Complete plans, descriptions,
drawings. $1.00. Spacetronics, Box 31043-PE, San Francisco, Calif.
94131.

Type 11, Empire 999VE, ADC 10EMK 11, Stanton 681EE. Write for
lowest quotations all stereo components. DEFA ELECTRONICS,
2207 Broadway, New York, N.Y. 10024.

WANTED

CASH PAID! Unused tubes, electronic equipment. Barry, 512 Broad.
way, NYC 10012.

QUICKSILVER, Platinum, Silver, Gold, Ores Analyzed. Free Circular.
Mercury Terminal, Norwood, Mass. 02062,

OSCILLOSCOPE improvement kits. High speed Triggersweep elimi-
nates sync problems. Dual trace FET switch displays two wave-forms
together. Solid-State Services, P.0. Box 901, Cupertino, California
95014.

TUBES

TUBES 'Oldies’’, latest.
d, Indiana 46324.

Lists free. Steinmetz, 7519 Maplewood,

15 DISTANCE one tube plans—25¢. ‘‘One-Tube Handbook''—50¢.
Includes Data Sheets, catalog. Laboratories, 12041.L Sheridan,
Garden Grove, Calif. 92640.

REDUCE your measurements electronically—no exercising! Build
transistor muscle reducer and toner. Plans $2.00. Youssi, Rt. 1,
Box 868—44, Amarillo, Texas 79106.

RECEIVING & INDUSTRIAL TUBES, TRANSISTORS. All Brands—
Biggest Discounts. Technicians, Hobbyists, Experimenters—Request
FREE Giant Catalog and SAVE! ZALYTRON, 469 Jericho Turnpike,
Mineola, N.Y. 11501.

TUBE Headquarters of Woild! Send 10¢ for Catalog (tubes, elec-

STROBE-LIGHT PLANS: $1.50. Gibson,
California 90620.

REGULATED Power Supplies $2.75—$8.50. 10 AMP Triac $1.75.
Nixie, Driver-Decimal Counter $9.50. Catalog. Murphy, 204 Roslyn
Ave., Carle Place, N.Y. 11514,

INTEGRATED CIRCUIT KITS: COMPUTER, AUDIO, Others. New cata-
log free. KAYE ENGINEERING, Box 3932.A, Long Beach, California
90803.

TESLA COIL—40" SPARKS! Plans $5.00. Information 50c. Hunt-
ington Electronics, Box 9-P, Huntington, Conn. 06484.

KITS GALORE! Free catalog subscriptions. ALSYNCO, PE.49, 171 S,
Main, Natick, Mass. 01760.

Box 5153, Buena Park,
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RADIO & T.V. Tubes—33¢ each. Send for free list. Cornell, 4213
University, San Diego, Calif. 92105.

THOUSANDS and thousands of types of electronic parts, tubes,

transistors, instruments, etc. Send for Free Catalog. Arcturus Elec-
tronics Corp., MPE, 502.22nd St., Union City, N.J. 07087.

TUBES—Ilowest prices in the world. Hard to get British, German,
Foreign and American obsolete and present day special purpose
transmitting tubes. Send for giant tube and parts catalog. United
Radio Co., Dept. Y-56 Ferry Street, Newark, N.J. 07105.

“‘NIXIE’" tube, Burroughs 8422, list $15.75, SPECIAL $5.75 post-
paid. Free catalog. R. W. Electronics, 2244 South Michigan, Chica-
go, lllinois 60616.
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TAPE AND RECORDERS

PERSONALS

HI-FI Components. Tape Recorders, at guaranteed ‘‘We Will Not Be
Undersold*’ prices. 15-day money-back guarantee. Two-year warranty.
No Catalog. Quotations Free. HiFidelity Center, 233 (PT) East 14Sth
Street, New York 10451.

i

MAKE FRIENDS WORLDWIDE through international correspondence.
Ilustrated brochure free. Hermes, Berlin 11, Germany.
INVESTIGATORS, LATEST ELECTRONIC AIDS. FREE LITERATURE.
CLIFTON, 11500-K NW 7th AVE., MIAMI, FLORIDA 33168.

BEFORE Renting Stereo Tapes try us. Postpaid both ways—no d
—immediate delivery. Quality—Dependability—Service—Satisfaction
—prevail here. [f you've been dissatisficd in the past, your initial
order will prove this is no idle boast. Free Catalog. Gold Coast Tape
Library, Box 2262, Palm Village Station, Hialeah, Fla. 33012.

INSTRUCTION

LEARN While Asleep, hypnotize with your recorder, phonograph. As-

RENT 4-Track open reel tapes—all major labels—3,000 different—
free brochure. Stereo-Parti, 55 St. James Drive, Santa Rosa, Ca.
95401.

tonishing details, sensational catalog free! Sleep-learning Associa-
tion, Box 24.2D, Olympia, Wash. 98501.

LEARK ELECTRONIC ORGAN SERVICING at home all makes including

TAPE RECORDER SALE. Brand new nationally advertised brands.
$10.00 above cost. Amazing discounts on stereo components. Arkay
Electronics, 1028-C Commonwealth Avenue, Boston, Mass. 02215.

STEREC TAPE CLUB: AVERAGE COST $3.78—$4.20. Cartridges,
Cassettes, Reels; No minimum monthly purchases. Mail—10¢—
catalog. Star Recordings, Box 1055, EI Paso, Texas 79946.

TAPEMATES makes available to you ALL 4-TRACK STEREO TAPES—
ALL LABELS—postpaid to your door—at tremendous savings. For free
brochure write: TAPEMATES, 5727 W. Jefferson Blvd., Los Angeles,
California 90016.

STEREO TAPES, Save 309% and up; no membership or fees re-
quired; postpaid anywhere U.S.A. Free 70-page catalog. We dis-
count batteries, recorders, tape/accessories, Beware of slogans,
“*not undersold’’, as the discount information you supply our com-
petitor is invariably reported to the factory. SAXITONE, 1776 Co-
lumbia Road, N.W., Washington, D.C. 20009.

CHEAP! Tape Cartridges. Reid, W.C.S., Quaker Hill, Conn. 06375.

REPAIRS AND SERVICES

TV Tuners rebuilt and aligned per manufacturers specification.
Only $9.50. Any make UHF or VHF Ninety day written guarantee.
Ship compléte with tubes or write for free mailing kit and dealer bro-
chure. JW Electronics, Box 51C, Bloomington, Indiana 47401.

transistor. Experimental kit—trouble.sheoting. Accredited NHSC, Free
Booklet. NILES BRYANT SCHOOL, 3631 Stockton, Dept. A, Sacra-
mento, Calif. 95820.

ASSOCIATE Degree in Electronics Engineering earned through com-
bination cortespondence-classroom educational program. Free bro-
chure. Grantham Technical Institute, 1505 N. Western Ave., Holly-
wood, Calif. 90027.

FCC First Class License in six weeks—nation’s highest success rate—
approved for Veterans Training. Write Elkins Institute, 26038 inwood
Road, Dallas, Texas 75235.

R.E.l.'s famous (5) week course for the First Class Radio Telephone
License is the shortest, most effective course in the nation. Over
989 of R.E.l. graduates pass F.C.C. exams for 1st class ficense.
Total tuition $360.00. Job placement free, Write for brochure. Ra-
dio Engineering Incorporated Schools, 1336 Main Street, Sarasota,
Florida 33577—or 3123 Gillham Road, Kansas City, Missouri 64109
—or 809 Caroline Street, Fredericksburg, Virginia—22401—or 625
E. Colorado Street, Glendale, California 91205.

SHIP RADIO OFFICER TRAINING—SHIPS have been held up await-
ing needed personnel, train now at long Beach, the home of the
Queen Mary. Radio officers earn to $1800.00 monthly. Write for
free information. Western Technical School, 5459 Atlantic Ave.,
Long Beach, Calif. 90805, Desk B. Approved for veterans.

LEARN AVIONICS (Aircraft Electronics) G.1. APPROVED. Catalog
ACADEMY AVIONICS, Stead Airport, Reno, Nevada 89506.

CHASSIS: All types and sizes. Will build to your specifications.
Phone 307.532.5752. A & T Manufacturing, Inc. 1902 West C.,
Torrington, Wyoming 82240.

FCC FIRST CLASS LICENSE THROUGH TAPE RECORDED LESSONS.
Our t year teaching FCC li Radio License
Training, 1060D Duncan, Manhattan Beach, Calif. 90266.

H CLASSIFIED ADVERTISING ORDER FORM =
i Please refer to heading on first page of this section for complete data concerning terms, frequency discounts,

E closing dates, etc.
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peluxe POPULAR ELECTRONICS

MAGAZINE CASES
DESIGNED TO HOLD A FULL YEAR'S COPIES

These decorative cases are just what ydu've been looking for
to keep your copies of Popular Electronics Magazine in
easy-to-find order.

Constructed of reinforced fibreboard and
covered in rich leatherette, these durable

cases puard against soiling and tearing
of your magazines while lending them-
selves handsomely to the decor of any
room. The magazine cases are available
with embossed gold lettering in either
all black or attractive maroon back

with black sides.

$3.50 ea., 3 for $10, 6 for $19
FULLY GUARANTEED!

w Ziff-Davls Publishing Co., Dept. SD
1 Park Ave., N.Y., N.Y. 10016
Please send me. Popular Efectronics Magazina
Files as checked below:
3 All black, gold embossed
l [C] Maroon back, gold embossed/black sides

il name
PE.49
[} ADDRESS
l CITY.
STATE 21P
Enclosed is § ___at $3.50 per case,

INVENTORS: Protect your ideas! Free ‘‘Recommended Procedure’’.
Washington Inventors Service, 422T Washington Building, Wash-
ington, D.C. 20005.

GOVERNMENT SURPLUS

JEEPS Typically From $53.90 . . . Trucks From $78.40 . . . Boats.
Typewriters, Airplanes, Multimeters, Oscilloscopes, Transceivers,
Electronics Equipment. Wide Variety, Condition. 100,000 Bid Bar-
gains Direct From Government Nationwide. Complete Sales Direc.
tory and Surplus Catalog $1.00. (Deductible First $10.00 Order).
Surplus Service, Box 820-J, Holland, Michigan 49423,

GOVERNMENT Surplus How and Where to Buy in Your Area. Send
$1.00 to: Surplus Information PE, Headquarters Building, Washing-
ton, D.C. 20036.

BOOKS

FREE catalog 950 aviation/electronic/space books. Aero Publishers,
329PE Aviation Road, Fallbrook, California 92028.

UNUSUAL Books! Catalog free!
Atlanta, Georgia 30309.

FREE Book Prophet Elijah Coming Before Christ. Wonderful Bible
Evidence, PE Megiddo Mission, Rochester, New York 14619.

FREE CATALOG. BOOKS FOR ADULTS. CATALOG, 2217 LACKLAND,
ST. LOUIS, MISSOURI 63114,

AMAZING self heip books, Write Lynn, Box 1573, Waco, Texas
76703.

International, Box 7798 (PE).

MAGAZINES

BACK DATE MAGAZINES! Send needs, Midtown, Box 917-PE, May-
wood, N.J, 07607.

l 3 for $10, 6 for $19 (Quantity prices apply for com-
bination orders of more than one titie). Orders outsid
‘ U.S.A, $4.50 ea., 3 for $13, 6 for $25.

BN W = (Payment must accompany order) R H ER '

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Marketing Ser-
vice, 2420-P 77th, Oakland, Calif, 94605.

PATENT Searches including Maximum speed, full airmail report and
closest patent copies, $6.00. Quality searches expertly administered.
Complete secrecy guaranteed. Free Invention Protection forms and
‘‘Patent Information.”” Write Dept. 9, Washington Patent Office
Search Bureau, 711 14th Street, N.W., Washington, D.C. 20005.

QUALITY Patent Searches Preferred by Professional | tors, Law-
‘

AUTHORS’ SERVICES

AUTHORS! Learn how to have your book published. promoted, dis-
tributed. FREE booklet ‘‘ZD,’' Vantage, 120 West 31 St., New York
10001.

MUSIC

POEMS wanted for new songs. Nashville Music Institute, Box 532-E,
Nashville, Tennessee 37202.

HYPNOTISM

yers, Manufacturers, ‘‘Confidential Report’’ Inciuding related United
States patent copies ‘‘Airmailed Certified.’”” FREE information!
United States | s Service C y., 501-H Thirteenth Street,
N.W., Washington, D.C. 20005.

INVENTORS. We will develop, help sell your idea or invention, pat-
ented or unpatented. Our national manufacturer clients are urgently
seeking new items for outright cash sale or royalties. Financial as-
sistance availabie. 10 years proven performances. For free informa-
tion, write Dept. 41, Wall Street Invention Brokerage, 79 Wall
Street, New York, N.Y. 10005.

INVENTORS! OUR FREE EXPERT ANALYSIS of your invention can save
valuable time, help you realize full sale value. Strictly confidential.
FREE INVENTION CERTIFICATE. Write today: Pioneer Invention Ser-
vice, Dept. 35, 150 Broadway, New York, N.Y. 10038,

INVENTORS! Sell your invention for cash or royalties! Our client
manufacturers eagerly seek new items. Patented. Unpatented. Finan-
cial assistance if needed. 25 years proven performances. For free in-
formation, write Dept 20, Gilbert Adams, Invention Broker, 80 Wali
St., New York, N.Y. 10005.

FREE ‘‘Directory of 500 Corporations Seeking New Products.'’ For
information regarding develop t, sale, li ing of your patented/
unpatented invention. Write: Raymond Lee Organization, 230-.GR
Park Avenue, New York City 10017, )

PATENT SEARCHES, inciuding copies of related United States Pat-
ents. Inventors, attorneys, manufacturers use our ‘'World-Wide'’
Airmail service Free: ‘‘Invention Record’* form and ‘‘information
Every Inventor Needs'’, Hayward Company, 1029HR Vermont, Wash-
ington. D.C. 20005.
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FREE Hypnotism, Self-Hypnosis, Sleep Learning Catalog! Drawer
H400, Ruidoso, New Mexico 88345,

‘'MALE-FEMALE HYPNOTISM'’ EXPOSED, EXPLAINED! “SECRET
METHOD''—THEY NEVER KNOW! $2, RUSHED. GUARANTEED! ISA-
BELLA HALL, SILVER SPRINGS, FLORIDA 32688.

AMAZING HYPNOTIC record kit releases fantastic mental power!
Free offer expires soon. Write: Forum, Studio AA4, 333 North
Michigan, Chicago 60601.

FEMALE, MALE HYPNOTISM!! Easily! Instantly! Secret Nerve Cen-
ters! $2.20. Brugenheimer, Box 158-E30, Lexington, Mass. 02173,

HYPNOTIZE SUCCESSFULLY! ‘'By Telephone’'—*‘Instant: —
‘“One Word''—'‘Against Will’’ methods exposed! 10* Hypno-
disk, ‘‘Secret Nerve Pressure Technique''—They never know! $2.00
RESULTS ABSOLUTELY GUARANTEED! Fowler, Box 5396, Wood-
bury, N.J. 08096.

HYPNOTIZE MALES, FEMALES!—Unnoticed! Quickly! Nerves! Ex-
citing! $2.25, Research Enterprises, 29-SN21 Samoset, Woburn,
Mass. 01801.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains Request Free Giant Catalog '‘CJ)''—148 pages—
Astronomical Telescopes, Microphones, Lenses, Binoculars, Kits,
Parts, War surplus bargains. Edmund Scientific Co., Barrington,
New Jersey 08007.
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MEDICAL Film—Adults Only—‘‘Childbirth’’'—1 reel 8mm $7.50—
16mm $14.95. International-E, Greenvale, L.l., New York 11548.

SELL your photos. Report tells how and where. Color Slide Markets.
Only $1.00. L. L. Kimbler Co., 635 Leesburg Road, Ft. Wayne,
Indiana 46808.

STAMPS

400 FINE mixed U.S. 15¢. Wright, Box 753-X, Hagerstown, Mary-
land 21740.

RECORDS

SPECIAL INTEREST RECORDS AVAILABLE, PRODUCED BY THE EDI-
TORS OF THE WORLD'S LEADING SPECIAL INTEREST MAGAZINES.
SEND FOR FREE CATALOG. RECORD CATALOG-PE ZIFF-DAVIS PUB-
LISHING COMPANY, ONE PARK AVENUE, NEW YORK, N.Y. 10016.

19¢ RECORDS from your tapes. Write Concert Recording, Lynwood,
California 90262.

FREE 40 PAGE CATALOG offers hundreds of recordings of rare
Renaissance, Baroque and Classical music. Some records priced
as low as $1.00 each! All Jate recordings in stereo only. MHS REC-
ORDS, Box 932-PE, New York, New York 10023.

BIG EARNINGS selling Hertel Bibles. New 3-dimension cover, finest
reference edition sells fast. Demonstrator furnished. Big commis-
sions, International Book, Dept. PE, Box 118, Wichita, Kansas
67201.

SMALL BUSINESS LOANS—$500 to $2,000,000. Helped thousancs
—1000 sources. Free details. Counselor-48, Harlingen, Texas 78550.

CHRONICLE Magazine, sparetime doMars, profitable opportunities.
Subscription—$4.00, sample 40c, McPlastens-PEM, 1432 1st Ave-
nue, San Diego, Calif. 92101.

OPERATE a business of your own fram home. Everything furnished.
Royce, Box 204-J, Dolton, tilinois 60419.

EMPLOYMENT INFORMATION

FOREIGN and USA job opportunities available now. Constructios,
all trades. Earnings to $3,000.00 monthly. Paid overtime, travel
bonuses. Write: Universal Employment, Woodbridge, Conn. 06525.

EMPLOYMENT OPPORTUNITIES

BOOMING AUSTRALIA wants You—Gwod jobs, Adventure, Forms and
Australian Handbook (1969) describing Australian assisted passage,

RECORDS, TAPES, MOVIES, BOOKS. Big discounts. Unlimited se-
lection. Send 25c¢ for catalogs. Murphy's Records, Route 1, Box
600P, LaPlace, Louisiana 70068.

REAL ESTATE

FREE . . . New SUMMER CATALOG! Describes and pictures hundreds
of farms, ranches, town and country homes, businesses coast to
coast! Specify type property and location preferred, Zip code, please.
UNITED FARM AGENCY, 612.EP West 47th St., Kansas City, Mo.
64112,

PRINTING

THERMOGRAPHED business cards, $3.49—1,000,
Gables—405A Clifton, Glenshaw, Pa. 15116.

FREE LITERATURE: Address labels, business cards, printing, Rubber
Stamps. JORDAN'S, 552 West 0’Connor, Lima, Ohio 45801.

free samples.

BUSINESS OPPORTUNITIES

INVESTIGATE ACCIDENTS: Earn to $1000 monthly. Men urgently
needed. Car furnished. Business expenses paid. No selling. No Col-
tege education necessary. Pick own job location. Investigate full
time or earn to $8 hour spare time. Write for FREE information. No
obligation. Universal Schools, CZ-4, 6801 Hillcrest, Dalias, Texas
75205.

RAISE Rabbits for us on $500 month plan. Free details. White's
Rabbitry, Mt. Vernon, Ohio 43050.

FREE CATALOGS. Repair air conditioning, refrigeration. Tools, sup-
plies, full instructions, Doolin, 2016 Canton, Dallas, Texas 75201.

PIANO TUNING learned quickly at home. Tremendous field! Musical
knowledge unnecessary. Gl Approved. Free information. Empire
School, Miami, Florida 33145.

FREE Book ‘'990 Successful little-known Businesses.’" Work home.
Plymouth 345A, Brooklyn, N.Y. 11218.

ELECTROPLATING Equipment and supplies, All types for home work-
shops and industrial, Send $2.00 (refundable) for equipment guide
formulas, operating data, catalog. HBS Equipment Division 90, 3543
East 16th, Los Angeles, California 90023.

| MADE $40,000.00 Year by Mailorder! Helped others make money!
Start with $10.00—Free Proof. Torrey, Box 318-N, Ypsilanti, Michi-
gan 48197,

$200.00 DAILY In Your Mailbox! Your opportunity to da what mail-
order experts do. Free details. Associates, Box 136-J, Holland,
Michigan 49423,

MAILORDER . . . Stop Looking! Start Your Own Business! Methods,
1413-F.D., Lafayette Hill, Pennsylvania 19444,

April, 1969

passport-visa, tages, opportunities $1.00. Buckeye, Box
1032TR, Fairborn, Ohio 45324.

MAGNETS

MAGNETISM (100) page script newly discovered magnetic principles
($3.00). Jesse Costa, Box 26, Waquoit, Mass. 02536.

SUMMER CAMPS

CAMP SKYCREST. 24th year. 90 boys, 6-16. Pocono Mountains.
Learn Radio and Electronics, Astronomy, Auto Mechanics, Biology,
Chemistry, Photography, Metal, Woodworking. Get ham license. All
sports: Karting. Heated pool. Friendly staff. Nurse. Modern cabirs.
Write: Dr, F. E. Brown, 17 Doxey Drive, Glen Cove, New York 11542,
516-676-2190.

MISCELLANEOUS

WINEMAKERS: Free illustrated catalog of yeasts, equipment. Sem-
plex, Box 7208, Minneapolis, Minn. 55412,

BILLS PAID WITHOUT BORROWING-—Nobody refused up to
$18,000.00, Bad credit no problem—Not a Loan Company. Write for
FREE application—INTERNATIONAL ACCEPTANCE, Dept. 50A, Phoe-
nix, Arizona 85012—711 14th St., N.W., Washington, D.C. 20005—
507 Carondelet St., New Orleans, La. 70130.

STOP BURGLARS THE EASY WAY!! Affix authentic ‘‘Protected by
Electronic Sentry Alarm’’ Decals to auto windows, door & windows
of home, retail stores, vending machines, etc. Whether you have an
alarm or not—thieves stay away! Only $1.00 each set of two. J.
Ross, 80-34 Kent St., Jamaica, N.Y. 11432, Dept. PE.

EMPLOYMENT Resumes. Get a better job & earn more! Send only
$2.00 for expert, complete Resume Writing Instructions., J. Ross,
80-34 Kent St., Jamaica, N.Y, 11432, Dept. PE.

AMAZING ingenious device prevents cigarette ashes from dropping.
Mystifying. Simple. Re-usable. $1.98 to Never-Ash, Box 276,
Cathedral Sta., N.Y.C. 10025A.

WINE PRONUNCIATION MADE EASY. Box 145, W, Liberty, W. Vir-
ginia 26074. (Pouilly becomes ’'pwee-yee'’) . . . $1.00.

STAMMER — Stutter — No more. (Dr. Young.) Write Gaucho, Box
9309-E8, Chicago 60690.

BEERS, PEACH BRANDY, WINES—Strongest Formulas, $3.00. Com-
plete brew supplies hydrometers catalog included—Research Enter-
prises, 29-D Samoset, Wobwrn, Mass. 01801.

BEER, like bread, is better homemade. New Homebrew Kit makes it
for 2¢ a bottle. Easy step-by-step instructions, and hydrometer for
perfect carbonation, no guesswork, $3:00 postpaid. Satisfaction
guaranteed. Evinca-K, Box 1432, Ann Arbor, Mich. 48106.
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—  ABOUT YOUR™
SUBSCRIPTION

Your subscription to PoPuLAR ELECTRONICS is
maintained on one of the world's most modern,
efficient computer systems, and if you're like 99%
of our subscribers, you'll never have any reason
to complain about your subscription service.

We have found that when complaints do arise,
the majority of them occur because people have
written their names or addresses differently at
different times. For example, if your subscription
were listed under “William Jones, Cedar Lane,
Middletown, Arizona,” and you were to renew it
as “Bill Jones, Cedar Lane, Middletown, Arizona,”
our computer would think that two separate sub-
scriptions were involved, and it would start send-
ing you two copies of PopuLArR ELECTRONICS each
month. Other examples of combinations of names
that would confuse the computer would include:
John Henry Smith and Henry Smith; and Mrs.
Joseph Jones and Mary Jones. Minor differences in
addresses can also lead to difficulties. For exam-
ple, to the computer, 100 Second St. is not the
same as 100 2nd St.

So, please, when you write us about your sub-
scription, be sure to enclose the mailing label
from the cover of the magazine—or else copy your
name and address exactly as they appear on the
mailing label. This will greatly reduce any chance

of error, and we will be able to service your
request much more quickly.
GET
INTO
V.T.I. training lcads to success as tcchniclans. field engl-
m':rs, speclalists in communications, guided missiles, com-
tronic Enzlnu-rlnf Tochnolo[{ and Electronic Technology
currlicula both available. Associate degree in 29 months. B.S,
obtainable, G.I, approved. tart ~ February, September.
Dormea. eampns. High school graduate or equivaicent, Catalog. A L
VALPARAISO TECHNICAL INSTITUTE
DEPART!ENT_PE, VALPARAISO, INDIANA 46383 |
e Completely Assembled Without Reflector »
Very Bright ¢ Fixed Flashing Rate » May be
Modified For Variable Speed
ZIPCOM CORP., Dept. ZPE
5620 West 12th St. Little Rock, Ark. 72204
TELEVISION cotok 7
MAIL COUPON FOR FREE BOOK
i—Coyne Electronics Institute Dept. 49-C2 |
1501 W. Congress Pkwy., Chicago, 111, 60607 I
Send information as checked below '
| D HOME TRAINING in TV « Radio «
Color TV « Electronics |
RESIDENT SCHOOL COURSES in Elec- |
tronics, Electricity, Engineering, Radio-T'V, I

puters, raaar. automation. Basic advanced courses. Elec.
Solid State e Expensive Xenon Flash Tube
Color IV, Refrigeration, and FCC

VA Approved—Gl Bill
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To celebrate
the introduction

ormenew bomson —— Johnson has crystal- |zed
3 fabulous deals for you!

Buy a Messenger 100 or Messenger |1l at the suggested

CB net price—and get a compiete set of the new Johnson
LIFETIME Crystals ABSOLUTELY FREE! (Don't need a new rig
just now? Buy any Johnson accessory for 20% off!)

It's Johnson’s way of dramatically acquainting you with the
incomparable new Johnson LIFETIME .002 Crystal, whose
precision and frequency stability are guaranteed for life .

offer expires April 30th

Available from participating J3hnson Distributors

Save $64.°°

ON A

Messenger |lI

ir.cluding all 24 crvstals!

MesseﬁaeAr 100

including all 12 crystals!

The great 12-channel mobile champion at
an unheard of price!
Peg. price with all 24 crystals
installed: $224.85

Sale price: $159.95

Exceptional buy on an jutstanding, prosen
6-channel performer!

Reg. price with all 12 crystals
installed: $159.45

Sale price: $129.95

Save 2 0% on any JOHNSON ACCESSORY
with this CERTIFICATE!

Clip out this certificate and take it to ysur E. F. Johnsan Dist-ibutor or
Dealer for a full 20% discount off the suggested CB net price of any
Jchnson accesscry

® WRSECA, MINNESOTA 56083
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7arguments in favor
of building your own speaker
system from scratch.

The easiest way to buy high fidelity speakers
may not always be the best. Because a com-
plete pre-packaged system may be far from
what you need. Consider some of the advan-
tages of separate component loudspeakers:

1. You choose from an almost infinite variety
of sizes and levels of performance, Your sys-
tem will exactly reflect your specific listening
preferences.

2. You save space by building speakers into
walls, ceilings, closet doors, even in floors!
Or use existing cabinets or custom-built en-
closures that better suit your decor than any
mass-produced system.

3. You enhance the illusion of “‘live” music
by hiding or disgpising the sound source. You
listen to the music — not the speakers.

4. You can up-date your component system
as often as you wish to meet advances in
the state of the art,

5. You save money by paying only for
performance.

6. You end the conflict between fine sound
and handsome decor by making the speaker
system an integral part of the room or the
furniture.

7. You can use the building-block method
of planned improvement as your budget per-
mits. There’s no problem of being ‘‘stuck”
with a compact that fits today’s budget but
can’t meet your ultimate listening goals.

Take a few minutes to study the variety of
Electro-Voice component speakers. 21 models
from $14.00 to $250.00. From super-tweeters
to giant 30” woofers. Consider how they can
aid in creating a speaker system that uniquely
€xpresses your musical needs. And ask your
Electro-Voice high fidelity specialist for his
recommendation. Finally, take the time to
listen carefully.

Freedom of choice. It’s at the very nub of
high fidelity.

ELECTRO-VOICE, INC., Dept. 494P
630 Cecll St., Buchanan, Michigan 49107

SleisYore

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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