UW 10 FIXA YOUR CAR'S 8-TRACK PLAYER
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Eleclromcs

and now
VibraVox

an electronic, three-octave 8
musical instrument that's °
great for solos and combos

plus

Shortwave Specials
* DX the Spanish Main

* How to Identify Stations
* QSL Man-Made Islands

and

omplete Plans for
One-Tube Superhet
FET Voltmeter
SonoPulse Timer
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AMERICA’S GREATEST VALUES IN
American Basic

SCIENCE LABS AND COURSES!
Science Club’s

AMAZING KIT-A-MONTH PROGRAM

You Get ALL the following in ten monthly kits!

ELECTRICAL LAB

All the equipment for basic electrical experiments with
Wheotstene Bridge (measures res siance), Mognetiter ond
De-mognetizer, Thermacouple, Mystery Shock Box

nction Veltmeter,

cnlou mcnomont wit
RADIO TRANSMITTER /.
RIPPLE TANK WAVE GEN

variable frequency

Electrodes for
FOR SAFETY o step
Teonstermer provides required current.

STROBE LIGHT

A Neeon Lamp thot flashes ot in
with the speed of rotating or vibrating objects in order
1o “freeze * their motion 1o pe e srudy and
checking frequencies and RPM. Flashes are timed
by o varioble frequency oscillator with @ range of
20 10 600 cycles per second.

vals you can synchronize

.A

L

PHOTOELECTRIC RELAY

or, Reloy, large Condenting

ges regulor 11

Crystal Photocell, Electronic Amp
Lens _in_Cobinet Mount

operation. Sensitivity Control, Plug
for controlled circuit. Use for

cvum Tube Rectifier

A basic unit for many exciting
experiments.

etut o tadicoted by o sensitive meter. Instruc:
tion Manual covers er theory and procti

e use w

logarithms, physics form,

LIGHT AND OPTICS LAB

Exciting optical
ncludes: five Precis
Dn"m(llon Gr

slides
pictures of spe:

ot
All the parts and instr. ons 1o build o Comera
Obscura, Camera Lucido, Po'ariscope, and

many other optical devices

rall film, either
or color. Make o photograp
projects with microscopic subjects.

Measuring Wevelength of Light

PHOTOGRAPHY LAB

A PRECISION 35MM ENLARGER

rype

Reflector Dio,
System

with 1

electric

s couses
R M cond woves taibe oD
)E A\

duced in the loudspeaker

RADIO LAB AND COURSE [&

YOU suno A snonwnt AND BROADCAST RADIO,

Audio AM!UH!I

RADIO SERVICING TOOLS

T 2( Signet Tracer SIGNAL TRACER, A

~DC POWER SUPPLY

0-120V AC to the direc
B 7 S

ter Circuit, ond @ polentiometer Veoltage Selector
A Sofe Isolated Power Supply eliminates the need
of expensive multi-voit batteries.

; MICROCRAFT LAB

PHOTOMlCROGRAPHY CAMERA

Photagrophs wb|uh mounted on micrescopic

LIGHT TRANSMITTER-RECEIVER

The TRANSMITTER consists of o Light Seurce, o Medulating
agm and on Optical Projection
e RECEIVER is o Twe-Stage Audie
2 Amplifier, controlled by o Photo
ell that cotches

@ the projected light heam
ond

the original

ATOMIC ENERGY LAB

ATOMIC CLOUD cunmu w-m PROJECTOR ILLUMINATOR. See
s of alpha and beta and of covmic roys

SPINTHARISCOPE
ELECTROSCOPE -
and  Magnitying
ground radiation
SAFE RADIOACTIVE ArmAts Alpha Sou
in hondy © ner and Uranium Ore.

Full instructions and explanctions epen pl
the foscineting fisld of nucleor physics.

g. SPECTROSCOPE

Clow

Analyze specra of glowing gases. See and
identify the Froun
instrument fe

valyable

Alcohol Burne: 1 Nean Spectral
Lomp. Full instructions cover thesry and use

ULTRAVIOLET LAMP

ua watt mm fype UV LAMP. Heav
onic projects ond exp oot Co

Power Tronsformer, Vo-
30/20 MFD Copacitator Fil-

ie Invisible Ink, Tracer Pow-
der, Fluerescent Crayons.

SURVEYOR’S TRANSIT

oW microsogle. subpcis | ans 8- A practicel Tromsit. 6X erect image telescope with
detail on wall or screen. Has Sonca Pudor et
large Condensing Lenses
and a GE Projection Lomp.
ary lulvlpng’ ronge-finding
TELESCOPE AND MOUNT

30X erect imoge. Extends to

WEATHER STATION

A REMOTE READING ANEMOMETER AND WIND-
VANE . . . Flashing Neen
cator board show wind speed and direction.
Safety Pawer Cord mokes oll connections safe
100 ft. of Lead:in Wire. Plus—Air Tonk Barom-
ah snm, prychrom- 4
Roin Gouge /
00 inch. ALSO Cloud

nual—a complete ser
eorology

oter with
ater

T

hing on @ Light Beam
Toljad saw Light b up for ama

You get AL the equupment for ALl the above in ten monthly klts

senD P

ONLY

00

TO ENROLL

PAY

ONLY

95 FOR EACH KIT

THAT YOU RECEIVE

S

Take as few as you wish—or get all ten...it's up to you!

SOME QUESTIONS ANSWERED

Q. How is it possible? It seems incredible to be able to get all the
equipment shown above in just ten kits — at only $4.95 per kit!

A. The direct-to-you, “‘no middleman’, club plan is just part of the
answer. The other key is ABSClub's especially designed multi-use
equipment. For example: the Microprojector quickly and easily con-
verts into the Spectroscope, Photo Enlarger and Cloud Chamber
Illuminator. Similarly, the Transit doubles as a Telescope Mount.
Such multi-purpose design . .. plus club plan economy ... makes
possible this all-science program at a price everyone can afford.

May members choose the order in which they receive their kits?

. Yes. With the first kit members receive a list of the equipment and
projects contained in each of the remaining nine kits. With this
information they are able to choose the kit sequence that best suits
their particular interest.

Can members get their kits all at once instead of one-a-month?
. Yes. You can get all 10 kits in one shipment for $49.50 (See cou-

pon). Also you may start out on the Kit-A-Month plan and anytime
you wish you can get the balance of your kits in one shipment.

NO EXPERIENCE NECESSARY — IT'S FUN! IT'S EASY!

NO OBLIGATION—-NO RISK!

% You take only as many kits as you wish.
No minimum—you may cancel anytime.
%* Two weeks approval on each kit you take.

You may return any kit for full refund.
Send coupon today—get your first kit on its way!

P mE TRIAL MEMBERSHIP COUPON = mn =n B =y
J AMERICAN BASIC SCIENCE CLUB, INC. ]
1 104 Heimann, San Antonio, Texas 78205

!
[J 1 enclose $1.00 to enroll and $4.95 for the first kit postpaid. 1
1 O 1 enclose $1.00 to enroll. Send first kit COD. I'll pay COD fee. i

] [ | prefer to receive all the kits at once. | enclose $49.50 pay- 1
] ment in full for all 10 kits in one shipment, postpaid

i NAME

1 ADDRESS
CITY AND STATE

AMERICAN BASIC SCIENCE CLUB.

ZIP CODE




10 Reasons why

RCA Home Training is

your best

investment
forarewarding

career

in electronics:

LEADER IN ELECTRONICS

TRAINING
RCA stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been a leader in technical
fraining.

RCA AUTOTEXT TEACHES

ELECTRONICS FASTER, EASIER
Beginner or refresher — AUTOTEXT,
RCA Institutes’ own method of Home
Training will help you learn electronics
faster, easier, almost automatically, -

THOUSANDS OF WELL PAID

JOBS ARE OPEN NOW
RCA Institutes can help you qualify for
arewarding career if you have an inter-
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
Just because not enough men take the
opportunity to train themselves for
these openings.

WIDE CHOICE OF CAREER

PROGRAMS
Select from a wide choice of courses
and career programs ranging from basic
Electronics Fundamentals to advanced
training including Computer Program-
Ming and Electronics Drafting. Each

ACCREDITED MEMBER National Home Study Councit

Construction of Oscilloscope.

JANUARY-FEBRUARY, 1970

'Transistor experiments
on programmed breadboard —

using oscilloscope. / ;
£

“Career Program begins with the amaz-
ing AUTOTEXT method.

SPECIALIZED ADVANCED
TRAINING
For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. Start on 2
higher level. No wasted time on mate-
rial you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any “rough spots” that
may develop.

VARIETY OF KITS, YOURS TO KEEP

At no extra cost, a variety of valu-
able specially engineered kits come with
your program-yours to keep and use
on the job,

TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

You will receive in most career pro-
grams a valpable oscilloscope. Those
enrolled in the TV Program or courses
receive the all-new Transistorized TV
Receiver—exclusive with RCA. (Picture
tube available at additional cost.)

Construction of Multimeter.

Name

CONVENIENT
PAYMENT PLANS

You can take advantage of RCA’s
convenient monthly payment
glans. There is one to suit your
udget.

1 RCA GRADUATES GET TOP
RECOGNITION

Thousands of graduates of RCA Insti-
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses...proof of
the high quality of RCA Institutes
training.

RCA INSTITUTES, INC. Dept. 246-001-0

320 West 31st St., N.Y., N.Y. 10001

Canadians: These same RCA courses
are available to you in Canada. No
postage. No customs. No delay. Your
inquiry will be referred to our school
in Canada.

All courses and programs approved
for veterans under new G.l. Bill.

CLASSROOM TRAINING ALSO AVAIL-
ABLE. FREE CATALOG ON REQUEST.

If Reply Card Is Detached—Send This Coupon Today

e e e e e e

RCA INSTITUTES, inc.

Home Study Dept. 245-001-0
320 West 31st Street
New York, N.Y. 10001

Address

City

State

Zip

[J Check here if interested in Classroom Trainingl

S |
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SPECIAL MUSICAL CONSTRUCTION PROJECT

* 31 VibraVox—the all-new solid-state musical instrument that defies the Establishment
(it'll grow hair on your ears!)

SPECIAL SWL WINDFALL

% 62 DXing the Spanish Main—/et your shortwave receiver put you in ports of call even
Old Blackbeard shunned

% 67 Howk to Identify Shortwave Stations—it's easy once you're clued-in on the inside
trac.

% 79 Tune in the Islands That Aren't—they're here today, gone tomorrow, so log 'em

while they’'re hot!
36 Big Noise from the Border—the lowdown on XERF, North America’s BCB loudmouth

CONSTRUCTION PROJECTS FOR EVERYONE

Unicorn—the one-tube superhet they said couldn’t be made

47 SonoPulse Timer—you'll get beeps aplenty out of this useful darkroom accessory
40 Bucket of Volts—puts good old 117 VAC most everywhere

SPECIAL FIX-IT PROJECTS AND FEATURES

g 43 Debug with HI-FET—convert your voltmeter into a solid-state VTIVM
55 Pistol Grip Signal Tracing’Gun—great way to bang out the bugs

69 The Third Hand—an ammeter that's just what our HI-FET ordered!
* 72 8 Steps to Car Tape Player Repair—how to get the most of that

auto cartridge player

AS OUR LAB SEES IT
65 Realistic Modulaire AM-FM/Stereo Component System
76 Lafayette FM-Stereo Integrated Music System :..m 3
@l

XX
8

ELECTRONIC FEATURES

60 A Rose by Any Other Name Is a Job for Super Van—ed-
ucation on wheels

* 81 e/e Basic Course, Part 2—Understanding DC Parallel
Circuits

99 Absentee Sit-ln—what to do when the flu hits Junior

102 Did You Hear That Star?—pranks computers play

REGULAR DEPARTMENTS
8 DX Central Reporting—news from Moscow’s mailbag
10 NewScan—all the fits that's new to print
* 15 En Passant—it's your move
Cover 21 Hey, Look Me Over—goodies, goodies, goodies . . .
Highlights 24 Literature Library—food for your mailbox
30 Tiny Topics—our funny page

AUTHORS IN THIS ISSUE
Stan Burrant, Elmer C. Carlson, Steve Daniels—WB2GIF,

Cover-plioto Homer Davidson, Herb Friedman—W2ZLF/KBI9457, Webb
Le::ard Garrison, Don Jensen, Robert_ E. Kelland, Robert Levine,
Heicklen Charles D. Rakes, Jack Schmidt, C. M. Stanbury Il, Alan

C. Van Dine, Arthur Whitman, and the ELEMENTARY

ELECTRONICS’ Editorial Staff.

ELEMENTARY ELECTRONICS




TV repair needs you! Now!

Sound too good to be true? We assure
you it is all true, and you can prove it to
your own satisfaction within a few days!
This course can stand up to any TV training
you can get anywhere, at any price and
the cost is incredibly low.

National Electronic Associations agree.
They found the ICS course so thorough, so
helpful, easy-to-grasp that they approved
it for use in their own apprenticeship train-
ing program!

There are six detailed self-teaching texts
here, complete with illustrations and dia-
grams. So effective, so practical, that when
you have completed the first two texts you
should be able to locate and repair 70 per-
cent of all common TV troubles! Black and
white, color.

JANUARY-FEBRUARY, 1970

e And now you can get expert training
in a matter of weeks!

e Approved by National Electronic
Associations!

o At a cost of under $100!
e People are crying for TV service!

This course opens a tremendous future
for you. Full-time, part-time, your own busi-
ness. You've got a whole new career to
gain—nothing to lose!

Send the coupon—today!

" 1CS, Scranton, Pa. 18515

International Correspondence Schools
Division of Intext

J8589L
LR B B R B R B N F § N § R-B-8 )

R 8 0 B 0 F E N B B N § ¥
' ICS, Scranton, Pa. 18515 ]
l Rush me free information on TV Servicing! | under- |
' stand there is no obligation. '
I Name ]
l (please print) ]
l Addre i
1 iy |
I B
I State. Zip. |
] |
-
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Build this exciting
Schober Consolette Organ
for only

"$1040!

*Includes

finished walnut
console, (Only $793
if you build your
own console.)
Amplifier, speaker
system, optional
accessories extra.

S

e

You couldn’t touch an organ like this in a store for
less than $1800—and there never has been an organ
of the Consolette Il's graceful small size with 22
such pipelike, versatile voices, five-octave big-organ
keyboards, and 17 pedals! If you've dreamed of an
organ of your own, to make your own beautiful music,
even if your home or budget is limited, you'll get
more joy from a Schober Consolette 11 than any other
“‘home size’ organ—Kkit or no kit.

You can learn to play it. And you can build it, from
Schober Kits, world famous for ease of assembly
without the sfightest knowledge of electronics or
music, for design and ?arts quality from the ground
up, and—above all—for the highest praise from
musicians everywhere,

Send right now for the full-color Schober catalog,
containing specifications of all five Schober Organ
‘models, beginning at $499.50. No charge, no obliga-
gun. llf you like music, you owe yourself a Schober

rgan!

r----y------------------------1

The Organ Corp., Dept. EE-5
43 West 61st Street, New York, N.Y. 10023

[J Please send me Schober Organ Catalog and
free 7-inch “‘sample” record.

[ Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music.

NAME
ADDRESS
CITY. STATE ZIP

COCPERATE
WITH THE ZIP CODE PROGRAM
OF THE POST OFFICE DEPARTMENT
USE ZIP CODE NUMBERS
IN ALL ADDRESSES

Rowlab | SCIENCE PROJECTS =N

| NEW BlOLOGICAL FUEL CELL

Make Electricity from
Bacteria and Sea Water

For _an outstanding Science Proi-
ect build this amazing Biological
Fuel Cell that will be the Navy's
wer supply of the future.
Make electricity directly from
# marine bacteria and sea water.
“: Project supplies sea water salts,
marine bacteria culture, equip-
ment plans and theory for mak-
a three unit Biological Fuel

Cell lhat will generate approxi-
mately 1.5 volts @ 60 micro-

ampere. Be the first to build
and do research with this excit-
ing new power source. A science
fair winner.

Biology-Electronics No. SP 200
............. $14.95 Postpaid

Rush me FREE catalog of Science Projects. I am en-

closing 25¢ for Handling.
ROWLAB Dept. EE, 345 E. Forsyth St., Jacksonville 2, Fla.
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£ 532 YOurR MusIC IN

Now yon can have a thrilling psychedelie
*‘see-in’’ ht in your own home, club,
school or iusmess——m fact—-nnywhere
you want to add sensational ‘‘mod” ef-
fects. Colored light beams dance and
prance, whirl and swirl in perfect time
with the music—each individual note
creating its own unique twisting, radiat-
ing shape. Adds a spectacularly wild, new
dimension to the world of music and
entertainment. Combines electronics, sci-
ence and art with dramatic results. At-
taches in seconds to your radio, tape
recorder, hi-fi, or stereo with two alligator
clips. Can be used on small screens, large
walls, stages and whole auditoriums. Build
your own MusicVision® with low-cost Do-
It-Yourself Kit. Loads of fun! Fast! Easy!
BOY'S STARTER KIT.

8" DO-IT-YOURSELF KIT.

8” SET (Motiondizer, color whool

WALNUT VENEERED CABINET MODEL. ..
EDMUND 500 Watt 35mm PROJECTOR. .

o

VISUAL EFFECTS PROJECTOR SET

Dazzling, avante-garde visual effects. Fan-
tastic variety. Incredibly beautiful. Special
package offer contains all necessary appara-
tus. Create floating, exploding, fiery bursts
of color like 'S mphon) of Spheres,” * :Chro-
matic Starbursts,”” “‘Crystal Starburst.”’ Fea-

tures 35mm W. fan cooled projector—
produces big image at short distance. Accepts
two 9/ diam. wheels (Dry Kaleidescope &
Hexidoscope), 2 cylindrical accessories (67
Colored Cloud & 5” Hexidoscope w/six inter-
nal mirrored walls). Perfect for entertaining,
parties, photography., Complete instructions.
Stock No. 71,212EK $79.50 Ppd.

7 LONG-WAVE BLACK LIGHT FIXTURE

Extremely versatile, compactly designed, long
wave (3200-4000 angstroms) black light
(ultraviolet) fixture. Has 6-watt, 110-V lamp
with built-in filter—eliminates harmful short-

er wave ultraviolet rays. Use to identify min-

apertures)
12”7 SET (Same as above w/larger Motiondizer) . Stock No. 71,032EK.

DAZZLING ACTION with

MoSick1SioN

Dramatic New Breakthrough
In Audio-Visuval Enjoyment

All you need is a light source. If you don’t
have one, the versatile Edmund 35mm
500 Watt Projector is a terrific bargain.
All kinds of other uses too—set up to
accept motorized accessories. Also avail-
able in 15”x15”x27” Walnut Cabinet
Model, Tube Unit, or 8” and 12” Sets
which include encased 8” or 12/ Motion-
dizer, Color Wheel and set of apertures
for use with your own 35mm projector.
Large 127 get provides fabulous effects
for commercial applications. Order by
stock number listed below. Money-back
guarantee, Complete information in new
catalog. If you want additional details
now, send 25¢ in coin for fully illustrated,
16-page Booklet No. 9098EK, “Introduc-
tion to MusicVision*.”” * Patent pending.

.+ .. .Stock No. 71,095EK.$ 6.00 Postpaid

... .Stock No. 71,009EK . $22.50 Postpaid
.Stock No. 71,030EK . $45.00 Postpaid
$57.50 Postpaid
$99.50 F.0.B.

$34.50 Postpaid

..+ .Stock No. 85,181EK.
« ++ .Stock No. 71,057EK .

L]
( { KEEP PACE WITH
g THE SPACE AGE!

AMAZING
BARGAINS

for Fun « Siudy * Profit

from

EDMUND SCIENTIFIC CO.
300 Edscorp Building
Barrington, N. J. 08007

‘BRIGHT IDEAS' in UNIQUE LIGHTING

ge handbook fo-cked with facts,
lustrations. All latest develop-
ments, applications, equipment.
looseleaf paper punched to
Stock No. 9100EK

814" x 117
fit 3 ring binder.
$3.00 Ppd.

CATCH THAT STROBE ACTIONl

erals, fungi, bacteria—check for surface flaws, :\tn:c(: 2’?11 r:z?fg‘:c::“ bt e Ly ) A
oil and gas leakage—perfect for displays with the ‘‘swingers’” into psych enc,E ovr’-:
fluorescent paper, paints, chalk, crayons, trace fnrmers Top quality, low-cost, solid state
powder. Incl. adjustable aluminum reflector, f,le!%"““’g“‘ﬂ.i‘g‘:gepe: mble flash rate from
push-pull switch, connecting plug. Mount protects long 1 % L Vi
vert., horiz., or on corner. 10” L., 1%” W., 000,000 ﬂn:hesl{e sasnm}ggan?ustrep reﬂe::?ur
151‘:/"”" A = flx;;gl;sﬂe 5q. n. area—even in ,dark 3 zz
oc! . , sesene o . oz
o RO E $12.00 Ppd Llagsl:m‘el«ghltzta{‘z 1. U{Vﬂnkf‘ Rniched metal
8, . a
Stock No. 60,124EK......$ 4.50 Ppd. Stock No. 71,174EK. .$89.95 Ppd.

JANUARY-FEBRUARY, 1970

3-CHANNEL COLOR ORGAN BARGAIN!

Create tr variety of 1 & beau-
tiful lighting effects with this low-cost top
quality, 1500 Watt unit (500 W. per channel).
Compares with others selling for twice the
price. Has pilot light, plus individual sensi-
tivity controls & channel indicator lights. Can
operate ten 150 W. ‘‘spots’’ or 200 Xmas

lights. Uses rcz house current—qlLuches to
audm sourc CA-type phono plug. 514" x
634" x 214" ’! 2 1bs. Thermal >elung plaa-
tic csw. 6 ft. cord, Inecl. compl. instruct.

Stock No. 71,223EK......$34.95 Ppd.

NEWI PROJEC'"ON KALEIDOSCOPE
At last—a low unit ecomplete with inter.
ehangeable 9" dxnm ll uid wheel Pr;)geu
infinite variety of brilliant color
which do not repeat. Specially design whi
3" projection lens and Edmund Visual Sgel-l
Lﬂects Projector mnke it all possible,

rge image lt sho
iectltm distance per{ec:t for photo ba
ight shows, parties, dances, etc ront or
rear pmjecllou. Inel.: RPM 115V Motor,

motor bracket, instructions.
Stock No. 71,121EK. . .$94.50 Postpaid

SOLID Muiti-Colored Glass Accessory
Wheel (9” Diameter)
Stock No. 71,122EK......$15.00 Ppd.

SUPER 6” SPACE CONQUEROR
Share the wonders of space exploration.
Capable of revealing faint stars of nearly
13th magnitude, split doubles stars separated
by less than 1 seec. of arc. Features aluminized
& overcoated 67 {/8 ground and polished py-
rex parabolic mirror accurate to 14 wave, 48
F.L. 6X achromatic ﬁnder scope. eyepieces
—48X Kellner, 12/ 9 & 147 192X ms-
dens, Barlow to double or triple power—raek

& pinion focusing mount. 4734”7 aluminum
tube. Electric clock drive w/manual! slow-
motion econtrol. Heavy-duty

Setting circles.
estal base. Compares to

$239 S0 F.0.B.

equnlorual mount. P
958350 model

Stocl( No. 85,086EK
ay,” REFLECTOR TELESC

Stock No. 85,105EK. .. .. 394 50 F.0.B.
3” REFLECTOR TELESCOPE
Stock No. B85,050EK. ... .$29.95 Ppd.

NEW TROBULE-FREE SUPER STROBE

The best and brightest we've seen. mx heavy
duty ultra-brite strobe covers up to 6,000 sq.
ft. Continuous problem free operation ideal
for professional use. Perfect for combos, the-
aters, discotheques. Long-life 734” Xenon
Tube. Million flashes adjustable to cnnsislent
1-12 per second. Fan cooled. 10” x 5" curved

ridge reflector. Rugged (15” x 5l2” x 51/2”)

metal case. Wt. Ibs.

Stock No. 1604EK. .$365.00 Ppd.
28 FT. REMOTE CONTROL

Stock No. 1912EK....... $ 35.00 Ppd.

MONEY-BACK GUARANTEE
Order by Stock No.—Send Check or M.O.

GIANT FREE CATALOG

: 148 Pages! More than 4,000

UNUSUAI. BARGAINS!

| Telescopes,
' .. Binoculars,
Magnels.
ms. g war surplus
| 3 3 for ho byists, experi-
menters, workshops, factory.
I EDMUND SCIENTIFIC CO., 800 Edscorp
Building, Barrington, N. J. 8007,
l Mail coupon for FREE Cnuloz “EK"’
I Name
I Address
! City. State Zip



News and views
from e/e’s
listening post

by Don Jensen

[ Probably the slickest bit of flimflamery around
today is an interesting little shortwave program
known as Moscow Mailbag. The format of this
weekly R. Moscow show is deceptively simple—
informal, supposedly spontaneous answers to
listeners’ queries about life in the Soviet Union.
But thére is more to Moscow Mailbag than
meets the ear!

Voice and brains behind the program belong
to the dean of Russia’s North American Service
announcers, Joe Adamov. Since the stocky
Slav joined the station’s staff back in 1940, he
has been more than just another radio voice.
Adamov, it’s said, is the real guiding spirit be-
hind Moscow’s English programming. He's
credited with shaping up the broadcasts by
dumping the old political harangues and Red
Army Chorus records in favor of today’s more
listenable fare.

But in Moscow Mailbag silver-tongued Joe,
the friendly answer man, has found the best
showcase for his talents. He delights in fielding
listeners’ questions calculated to embarrass the

Here's R. Moscow's stoff for its North American
Service in a pic snapped back in 1964. Chubby
chap in center answers fo name of Joe Adamoy.

U.S.S.R., presumably on the theory that the
“hot” ones are most interesting to U.S. listeners.
His skill is so great, his seemingly frank, com-
mon sense explanations so glib, that it’s easy
to miss the fact that he neatly skims over the
sticky points.

Adamov has studied stateside radio tech-
niques. His delivery is informal, even collo-
quial, with plenty of “I-witness” personal refer-
ences about himself. His accent is “standard
American,” no British intonations that make
other shortwave services sound foreign to our
ears. Joe's amiable, everyman style is disarm-
ing and is calculated to make his audience more
receptive to his real pitch.

Moscow Mailbag sounds extemporaneous. But
Adamov’s replies are actually well prepared at
least a week before the show. R. Moscow re-
searchers and the Lenin Library staff help, but
the final product is pure Adamov.

Even the sequence of questions is carefully
planned. His female cohort leads off with non-
controversial inquiries about Russian culture,
education, and the life of the typical man in the
street. Halfway through the program, though,
Adamov gets to the political and philosophical
zingers!

On recent programs he has blasted the John
Birch Society, argued that the U.S.S.R. doesn’t
promote revolutions abroad, outlined Moscow’s
position in the Sino-Soviet split, and gamely
tried to explain away a flaw in basic Marxist-
Leninist theory pointed out by one of Mailbag’s
many listeners.

Then the wrap-up questions on the 15-minute
program are again lightweights, often giving Joe
a chance to inject some humor to leave ’em
chuckling.

Admittedly, the Mailbag’s tag line—“You
couldn’t do better than write us that letter”—is
a bit much. But if you want to hear a master
propagandist at work, the show is interesting
listening. It is aired six times each weekend
on various transmitters used by Moscow’s North
American Service.

For SWLs living east of the Mississippi I
suggest the transmission at 8:13 p.m. EST,
Saturdays (0113 GMT, Sundays) on 15,150
kHz. (This broadcast, incidentally, comes from
a R. Moscow transmitter at Minsk.) West
Coasters should listen on 11,850 kHz at
10:13 p.m. PST (0213 GMT, Sundays).

Tip Topper. There's the American Forces
Radio and Television Service. (Didja know the
old “Armed Forces” designation has been
dropped?) To boost the morale of their overseas
garrisons, the British have their B.F.B.S. Russia,
France, and Canada each have FM outlets for
their troops in Germany. The Dutch, Thais,
Koreans, Rhodesians have special forces pro-
grams for their soldiers. Fact is, it’s getting so
that any country with a regiment of troops or
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a leaky gunboat has its own programs for its
men in uniform.

From a DX standpoint, one of the better
catches is R. Angkatan Udara, the voice of the
Indonesian Air Force. For years it was a
toughie in North America but last year a favor-
able schedule change changed that. R. Angkatan
Udara now is heard on about 11,905 kHz
around 1200-1230 GMT. Programming nat-
urally, is in Indonesian but there are plenty of
pop, though old, American records played.

The station, located in a Djakarta suburb,
uses a 7.5-kW RCA transmitter and a simple
three-wire dipole antenna. There’s a second
frequency, 2475 kHz, but its 500-watt trans-
mitter is too weak for stateside reception. Log-
ging reports should be sent to station manager
Sofyan Alty, R. Angkatan Udara, 51 Djalan
Tjipinang Tjempedak I, Djatinegara, Djakarta,
Indonesia.

Unlike most forces broadcasters, R. Angkatan
Udara has commercials, and for a very practical
reason. Since the Indonesian Air Force is trying
hard to become self sufficient, a toothpaste ad
or two might just buy an extra gallon of
aviation fuel.

Bandsweep. 1505 kHz—Remember the island
of Anguilla, the mouse that roared back at the
British lion? Now a Caribbean listener has heard
what seems to be a local service British Forces
Broadcasting Station on Anguilla until 0200
GMT one Sunday. 3315 kHz—This month’s
Dawn Patrol Special is ORTF, Fort de France,
Martinique which is heard signing on at 1000
GMT with La Marseillaise, the French national
anthem. 4865 kHz—Brunei Broadcasting Service
at Berakas, Brunei, features Polynesian music
after 1300 GMT. 5040 kHz—The French speak-
er here, heard evenings, is R. Valparaiso, Port
de Paix, Haiti, not R. Capois la Mort as has
been widely reported. 5047 kHz—The bird chirp
interval signal heard on this frequency at 1329
GMT identifies R. Republik Indonesia’s Djog-
jakarta station. It follows an Indonesian lan-
guage program called Tempo-a-go-go. 9675 kHz
—A Peruvian with English programming? Try
R. del Pacifico in Lima at 0200 GMT. 11,866
kHz—The Voice of African Brotherhood, other-
wise known as the Congo’s R. Lubumbashi, is
logged with English from 1900 to 2000 GMT.
15,135 kHz—After moving around a bit, R.
Iran seems to have settled its new, high-powered
transmitter on this channel.

(Credits: Cesar Objio, Dominican Republic;
Robert Sheperd, Australia; Stanley Cabrai, Cali-
fornia; Gerry Dexter, Wisconsin; Del Hirst,
Texas; F. J. Layman, Texas; Carter Scholz,
N.J.; Sam Rowell, Washington; National Radio
Club; Newark News Radio Club; North Ameri-
can SW Association.)

Odd Island. What solid chunk of land once
was listed on the British Admiralty rolls as a
naval vessel? Which island has a barren, lunar-
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like landscape, but lies just south of the lush
equatorial belt? Where do radio technicians sip
duty-free Scotch, but carefully watch their
consumption of water?

The answer to all three questions is Ascension
Island, a tiny dot in the ocean midway between
Brazil and tropical Africa. For the past few
years it has been the location of the British
Broadcasting Corporation’s South Atlantic short-
wave relay station.

Ascension’s history is curious. Discovered
by 16th Century Portuguese explorers, it was
first occupied in 1815 by an English naval de-
tachment sent to foil possible attempts to free
the exiled Napoleon from St. Helena, 760 miles
south. For some inexplicable reason, the British
considered the island an honest-to-goodness
man-of-war and christened it the HMS
Ascension.

A cable station was established seventy years
ago, but until an airstrip was blasted out of the
rock during World War II, Ascension remained
well off the beaten track. When the space era
began, the U.S, under a lease arrangement,
built a long-range missile tracking station.

In 1964, the BBC began building a major
relay station. To house the high-powered trans-
mitters, up went an L-shaped, concrete and
glass structure, its architecture weirdly out of
place amid the black, gray, and red volcanic
rock and clinker outcroppings. But the island’s
location is ideal for rebroadcasting London’s
programs to Africa and the Western Hemi-
sphere.

The station is run by a crew of nearly 30
Britishers and St. Helenians. There are attrac-
tive pre-fab homes, a shop, bachelors’ mess, a
dispensary, even a club with pool and tennis
courts. There are no customs duties and the
climate is healthy. Even the common cold is
uncommon on Ascension. But obtaining fresh
water is a bit of a problem. |
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“| put epoxy glue on your earphones.
Now you won't miss anything!"
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NEWSCAN

Could Make a Lotta Beer Cans

A quarter of a million pounds of aluminum
structures will be used in a new electric gener-
ating station designed to supply electricity to
four states and the District of Columbia begin-
ning in 1970. The station—presently under
construction—is located at Huff, Pa., in a
1,750-acre site along the Conemaugh River.
Reynolds Metals Company is fabricating, sub-
assembling and furnishing the substation struc-
tures which range from small stands supporting ‘
various switches and electrical gear to 110-foot !
electrical towers on which the 500,000-volt ‘

A crossarm between two aluminum fowers is
lowered info place, in one phase of the
construction of a substation structure for the
Conemaugh electric generating station near Huff,
Pa. A quarter of a million pounds of light-weight
aluminum will be used in the generating station
structures which is fo supply electricity to four
states and the District of Columbia

beginning in 1970.
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transmission lines will then be dead-ended.

The aluminum structures used in the project
will save long-term maintenance costs because
they are corrosion resistant and do not require
protective coatings or repainting. In addition,
due to their light weight, they are relatively easy
to erect.

Operated by the Pennsylvania Electric Com-
pany when complete, the generating station,
consisting of two identical units, will have the
capacity to light 18 million 100-watt light bulbs
simultaneously—1.8 million kilowatts.

Build a Better Rat Trap

An electronic device no bigger than a grain
of rice and concealed in an ordinary electrical
outlet has been developed to “catch” burglars
in a beam of invisible light. The tiny device and
its concealing outlet form a new intrusion de-
tection system is a miniature Texas Instruments
TIXLO9 gallium arsenide light emitter. The
system, with a range of 75 feet, has been de-
veloped for homes, offices and industrial or
commercial areas. It can protect a single door
or window, a row of windows, a corridor, a
vault area, and similar locations.

The system creates a narrow band of infra-
red energy between a transmitter and a re-
ceiver, each located behind ordinary-looking
wall sockets on opposite sides of the room or
area. An intruder who breaks the beam triggers
an alarm relay, setting off a warning device.
An alarm connection unit remotely installed in

An electronic device no bigger than a grain of
rice is concealed behind the lens in the electrical
socket af left, ready fo “catch" burglars in

a beam of invisible light. A tiny, transistor-like
Texas Instruments light emitter beams infra-red
energy up fo 75 feet to a receiver hidden in
another outlet across a room or other area.
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a closet or basement contains the circuitry that
activates the alarm—which can be any stand-
ard bell, buzzer or siren.

During operation, the TI semiconductor
emitter transmits pulse-modulated light to the
receiver. The receiver, a silicon photo diode
equipped with an extremely sensitive narrow-
band optical filter to reduce ambient light inter-
ference, “recognizes” the special frequency and
accepts the light beam. The filter is not af-
fected by varying intensities of other types of
light, such as sunlight or interior lighting.

The receiver trips the alarm relay whenever it
does not receive the proper amount of fre-
quency of light.

If an intruder passes the wall outlets, thus
breaking the infrared beam, the receiver does
not register the modulated light and, therefore,
triggers the alarm relay. Should a burglar at-
tempt to deceive the detector by shining a flash-
light with an infrared filter on the receiver, the
absence of the special modulated beam would
set off the alarm. No cheating allowed, Charlie!

Voltage is applied to the TI gallium arsenide
diode to forward-bias its PN junction. As this
occurs, it emits infrared energy in a narrow
band around a 0.91 micron wavelength. Oper-
ating with a minimum power output of 500 uW,
the TIXLO9 emitter is specially designed for
optical communications over a distance.

Driven by a flat pack linear integrated cir-
cuit, the miniature-size diode—only 0.170-inch
long and 0.100-inch wide—operates over a wide
temperature range, consumes a substantially
smaller amount of power than a light bulb, and
will never wear out.

**. . . and for an antenna, I'm using . . .’

The Mini-Sentry operates continuously for
at least a year off a standard six-volt dry cell
battery, unlike most detection systems which
depend on 110-volt current. Constant power
means that property remains under continual
surveillance during extended local power fail-
ures or even deliberate interruption of power.

 The complete Mini-Sentry system, consisting
of the transmitter, receiver, alarm connection
unit and a special adjustment tool, is priced at
about $200. (Reader inquiries on the Mini-
Sentry should be directed to Edwin Bruening,
Laser Systems Corp., 313 North First Street,
Ann Arbor, Michigan 48103.)

U-Drive-It

A new lower-priced driver instruction system
produced by Raytheon Company permits a
teacher to train 50 per cent more students than
is possible with conventional dual control cars.
A refinement of earlier models, the Drivotrainer
Mark X is engineered to create an advanced sys-
tem that both small and large schools can
afford. Up to 25 students can be taught by one

Mark X Drivotrainer driving simulator (above)
offers lower-priced driver instruction. Up to 25
single-seat, instrumented “cars" can be combined
in @ mobile or fixed classroom installation.
Students drive in response fo road and traffic
conditions pictured in wide-screen color films.
Photo below shows driver's controls and indicators.

ELEMENTARY ELECTRONICS
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instructor at the same time at a cost reduction
of 30 per cent per pupil.

Developed by Raytheon Learning Systems
Company of Michigan City, Indiana, in con-
junction with Aetna Life & Casualty, Hartford,
Connecticut, the Mark X will be used in the
Drivotrainer simulator system in high schools
and colleges in the United States and overseas.

The system is comprised of a simulated car
with full operating controls, a 16mm motion
picture projector, and a recorder to monitor
and register student reaction to the Drivavision
films used in the program.

A group of cars is assembled in a mobile or
fixed classroom with a wide screen at the front
of the class. Students “drive” in response to
road and traffic conditions displayed on the
screen. The color motion pictures, complete
with sound tracks, were filmed through the
windshield of a specially equipped camera car
and show the road ahead from the driver’s
position, including views in the rear and side
view mirrors. As they “drive,” students are im-
mediately aware of their right and wrong
actions by appropriately paced narration on the
film which asks: “Did you slow down for this
intersection? . . . Did you cover your brake?,”
etc. A feed-back system also gives the student
an instantaneous personal reminder.

The electronic cars contain all the basic con-
trols and instruments found in new automobiles,
whether they are furnished with automatic or
manual transmission. Push buttons provide an
easy and safe method of disengaging the elec-
trical circuits of one transmission and engaging
the circuits of the other. Printed circuitry with
plug-in modules can easily be replaced if neces-
sary by school personnel. Motor noise, clutch
“friction point,” and brake pedal “feel” add
realism to the simulators.

The recorder, located at the back of the class,
is electronically synchronized with the projec-
tor and will provide a printed record of any
pre-selected individual driver action when set
for automatic operation. An “instant reader”
panel gives the instructor an immediate indica-
tion of each student driver’s reaction to the
driving situations as they appear on the screen.
As many as 25 cars may be scored simulta-
neously by the recorder.

Sixteen Drivavision films depict a variety of

driving conditions, including snow and fog,
which allow the students to experience driving
in adverse weather without risk. The films, pre-
pared by driver education specialists of Aetna
Life & Casualty, also include emergency situ-
ations for advanced students.

The Drivotrainer Mark X system, which in
its simplicity adds a new dimension of reliabil-
ity, requires a minimum of electrical installation
and maintenance. (If you want more informa-
tion, write to Raytheon Learning Systems Com-
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pany, Route 12 East, Michigan City, Indiana
46360.

The Heat's On

A revolutionary breakthrough in the design
of thermostats for residential and commercial
heating and airconditioning has just been mar-
keted by Kimco Laboratories, Inc. of Brooklyn,
New York. The new thermostat, called Space-
Temp 100, is portable, wireless and electronic.
It can be easily taken from room to room, con-
trolling the temperature wherever it is located.
Because it gives the exact temperature needed
for any room, at any time, it has many of the
advantages of a multi-zone system. What’s
more, it can turn an existing system into a
simulated multi-zone system simply and inex-
pensively.

It works equally well with central heating,
airconditioning, or combined systems; with gas,
oil, electricity and even coal. Standard boilers,
heat pumps, hot air and hydronic systems all
can utilize the new SpaceTemp 100.

SpaceTemp 100 consists of two parts. First,
a small portable electronic thermostat that is
completely self-contained, and second, a re-
sponder unit, also small and lightweight, which
is attached to the furnace or air-conditioner.

In operation, the SpaceTemp thermostat
sends an electronic signal to the responder unit
at the furnace, or air-conditioner, commanding
it to produce the exact heat or cool air requ:red.
Then, it automatically monitors the temperature
electronically to make sure it’s on target.

Take the SpaceTemp 100 with you and the
temperature you wanf follows you. It's exceptionally
effective in hélping to right faulty systems with
uneven temperatures. Take it from the living

room fo the bedroom fo the kitchen, wherever

your activity is, and gef the exact comfort

you want when you wanft if,

The SpaceTemp system is so simple, practi-
cally anyone can install it and have it operating
in five minutes. The thermostat itself needs no
installation, of course. As for the responder
unit—it is fixed to the side of the heating or
cooling unit, or simply attached to a wall. Two
wires are attached to the relays of the burner
or airconditioner and the unit plugged into an
ordinary 110 Volt outlet. It’s as simple as that.

Heating or air-conditioning systems that are
causing problems because of uneven heat or
cool air may often be updated and problems
solved with SpaceTemp 100. A conventional
thermostat stays on a wall, stuck there. It may
control the temperature right at the wall, but a
bedroom, playroom or garage at a distance
from that wall can be freezing. SpaceTemp, on
the other hand, is wireless and portable. It can
be moved from room to room, guaranteeing
accurate control of the temperature wherever it
is located. It gives you the advantages of a zone
system without the installation cost of a zone
system. Moving a thermostat from one loca-
tion to another is an expensive and troublesome
project. Usually walls must be broken, new
wiring installed and replastering and redecorat-
ing performed. But not with SpaceTemp 100.
This electronic portable unit can be installed in
a matter of minutes and the old thermostat
simply ignored. Compared to actually moving a
thermostat, the savings are considerable.

Peacetime Red Balling
An electronic central dispatch for the motor
freight manager—which, at the flick of a switch,
(Continued on page 106)
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“It's a multi-million dollar computer
and they want the box it came in!"
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% Now that we have looked at the elementary
mates and some of the basic winning and draw-
ing positions of the endgame in previous
columns, we are ready to explore the various,
main categories of that final third of the game
—King and Pawn Endings, Knight and Pawn
Endings, Bishop and Pawn Endings, Minor Piece
Endings, Rook and Pawn Endings, Rooks and
Minor Pieces Endings, and Queen Endings.

We start with the King and Pawn Endings,
remembering that Philidor said: “The Pawn is
the soul of chess.” Soul and body. These deli-
cate and difficult endings feature the role of
the King and the queening of a Pawn. They
require an understanding of opposition, triangu-
lation, and winning a tempo. They require an
understanding of pawn-formations, exchanges,
and maneuvers, and of which pieces cooperate
best with particular formations. Perhaps most
important of all, these King and Pawn Endings,
in fact all endings, provide a North Star for a
player in the Middle-Game and even in the
Opening.

First, an example of King and Pawn against
King. This position is a draw for two reasons:
The White King is behind (initially to the side)
the Pawn and the Black King can reach the
queening square (Q8) of the Pawn.

(Continued on next page)
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EN PASSANT wromamarminamamamnans

1 P-Q54 K-Q3 5 K-Q5 K-Q1!
2 K-Q4 K-Q2 6 K-Ké K-K1
3 K-K5 K-K2 7 P-Q7:# K-Q1
4 P-Q6# K-Q2 8 K-Qé6 stalemate

A stalemate is a draw. It occurs when the
player on the move has no legal move, but is
not in check. It is instructive that in the fore-
going if Black had played 5 ... K-K1? (in-
stead of following the rule of going straight
back with the text 5 ... K-Q1!) White would
have won with 6 K-K6, K-Q1 7 P-Q7, K-B2
8 K-K7 followed by 9 P-Q8=Q(# ).

In the second example, White’s King is in
front of the Pawn and the first player wins with

or without the move.
1 P-R4

Black 2 P-R5
3 K-N1!! K-Q5

Game of the Issue. Frank James Marshall,
1877-1944, was Chess Champion of the United
States for twenty-seven years. He won the title
by decisively defeating Jackson W. Showalter
in a match in 1909 and held it until he volun-
tarily retired in 1936. He was born in New York,
moved to Montreal with his family at the age
of eight, and resided there for eleven years. At
the age of ten, his father, a fairly good player,
taught him to play chess.

Marshail began climbing the ladder almost
immediately. Within a year, he was able to
successfully spot his father a Rook. He soon

White began playing at the Hope Coffee House and

then joined the Montreal Chess Club and be-

1 P-K3! K-Q3 5 P-K5 K-K1 came its champion in 1894, Two years later,

2 K-B5 K-Q2 6 K-K6! K-Q1 his family returned to New York and he soon

3 K-B6 K-Q1 7 K-B7 .... became one of the top players in the metropoli-
4 P-K4 K-Q2

g . n i

And White queens and wins. With Black to
move, the winning line is 1 . .. K-Q3 2 K-BS,
K-K2 3 K-K5, K-Q2 4 K-B6, K-K1 5 K-K6,
K-Ql, 6 P-K4, K-K1 7 P-KS5, K-Q1 8 K-B7 and
the Pawn goes marching in.

And third, King and Pawn against King and
Pawn. This is a composition by H. Rinck, 1922.
With Black threatening White’s passed Pawn,
and having his own well-advanced passer, this
is more difficult than it looks. But White just
manages to win because he is on the move and
his King can reach the queening square of the
enemy Pawn (diagram at top of page).

Black’s Pawn is blockaded. White’s is in the
clear, queens, provides the winning material ad-
vantage. White also beats 2 . . . K-B5 (instead)
of 2 ... K-B6) with 3 P-R6, K-Q6 4 P-R7,

€ e

P-B7 5 P-R8=Q, P-B8=Q 6 Q-R6# K any 7 “Your compass always points back to‘éamp!"

QxQ.
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tan area. In 1899, he captured the champion-
ship of the famous Brooklyn Chess Club and
was ready for the international arena.

A long, full career, at home and abroad, re-
plete with many successes and failures, began
for Marshall in 1899. In that year, the Brooklyn
and Manhattan Chess Clubs sent him to com-
pete in the London International Tournament.
Expecting to be in the Masters section of the
event, he found to his disappointment he had
been entered in the minor half of it. Deciding
to play anyway, he went all out and won it
with a score of 8%4-2%2. Among the numerous
tournaments which were to follow, he racked
up firsts at Monte Carlo, 1904, Cambridge
Springs, 1904 (his greatest triumph), St. Louis,
1904, Scheveningen, 1905, Barmen, 1905, Nur-
emberg, 1906, Dusseldorf, 1908, New York,
1911, Budapest, 1912, Havana, 1913, Hopat-
cong, 1924, Chicago, 1926, and several Marshall
Chess Club Championships. There were many
important seconds, thirds, and fourths too,
among them Paris, 1900, 3rd and 4th, Ostend,
1907, 3rd and 4th, New York, 1913, 2nd, St.
Petersburg, 1914, 4th and 5th, and New York,
1924, 4th. All this was supplemented with
matches, International Team Tournaments, and

e R e o ol e ol e e

Metropolitan Chess League Matches. A lifetime
of chess!

In 1931, the Marshall Chess Club was estab-
lished at 23 West 10th Street, New York, N.Y.
It is still there today, a lasting monument to an
American Champion.

Marshall’s style of play made him a great
favorite with spectators. It was an attacking
style, abundant with combinations, traps, and
“swindles,” providing open positions, designed
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““Put down the phone—back to work . . Beep
. . put down the phone—back to work . .
Beep . ."”
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NOW.. .You can follow the footsteps
of America’s Astronauts
on the moon...with

the new, inflatable
HAMMOND MOON
GLOBE! /

#

A Triumph Of Graphics, i
Cartography And Research...

This detailed new inflatable globe lets you pinpoint where Apollo 11

Astronauts Neil Armstrong and Buzz Aldrin first walked on the moon.
“m\.ﬂ\-‘- Find the Sea of Tranquility...the Sea of Serenity...the Ocean of
“\N\“ g0TH Sorrows...all the places whose names are soon to become bywords

ARD AND of the Space Age. Spot mountain ranges, waterless seas and craters.
STAN “Nmoﬂs Find future Apollo mission landing sights. Use the latitudinal and

\\.L\)N\\“k“' longitudinal grid to locate every feature—every point that man
explores.

FOR YEARS A DREAM
...NOW A REALITY!

The inflatable Hammond Moon Globe is a
generous 13 inches in diameter; constructed
of tough, lifetime plastic; and most impor-
tant, is expertly lithographed by Hammond's
own world renowned craftsmen.
Available in Deluxe llluminated Model,
$16.95, or Standard Model, $12.50

EDUCATIONAL...DURABLE...
DECORATIVE...DISTINCTIVE...

APOLLO 11 ASTRONAUTS ARMSTRONG, COLLINS, I{N ALDRIN

m=mmmmm=TEAR OUT AND MAIL THIS COUPON TODAY!=mmmmmmme =
ELEMENTARY ELECTRONICS, DEPT. 175
Hammond Map

229 Park Avenue South

New York, N.Y. 10003

YES! Please rush me # Hammond Moon Globe(s) today!
| enclose my check (or money order) for $—_______ to cover:
# ——llluminated Model(s) @ only $16.95 ea.

# Standard Model(s) @ only $12.50 ea.
PLUS 75¢ EACH FOR POSTAGE AND HANDLING

Hammond ¥ |
Guarantee ’

This is to guarantee your 100% ‘
satisfaction with every HAMMOND |

NAME ILLUMINATED MOON GLOBE you
ADDRESS buy, oryour money refunded in full.

HAMMOND INCORPORATED
City STATE ZIP Maplewood, New Jersey

o g
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for a quick knockout. Although he achieved
many brilliancies with it, too often he found it
did not work against solid, defensive, positional
masters. As time went on he modified it, adopt-
ing a more balanced style.

The following game is one of Marshall's
most famous. The story goes that when it ended
the spectators ‘showered him with gold pieces!’
He had Black and his opponent was S. Lew-
itzky. It was a French Defense and was played
at Breslau, 1912.

1 P-Q4 P-K3 13 B-R3 QR-K1
2 P-K4 P-Q4 14 Q-Q2? B-N5!
3 N-QB3 P-GB4 15 BxN RxB
4 N-B3 N-QB3 16 QR-Q1 Q-B4
5 KPxP KPxP 17 Q-K2? BxN
6 B-K2 N-B3 18 PxB QxP
7 0-0 B-K2 19 RxP N-Q5
8 B-KN5? 0-0 20 Q-R5 QR-KB1!
9 PxP B-K3 21 R-K5 R-R3
10 N-Q4 BxP 22 Q-N5 RxB
11 NxB? PxN 23 R-QB5 Q-KN6!!
12 B-N4 Q-Q3 Resigns
Position after 23 ... Q-KNé6
v 7 7
7 77 & 77 7.
7, % ’ ’///// ”' %
Bom E |
% 7 &l
/ﬁ/ //%7///%/ iy i
:/ Y /77 o v
l%///; %///2 %.__j G
Why did White resign? Because he will be

mated or will lose a piece. Here is the analysis—

A. If 24 Q-K5 (24 K-R1, QxRP mate),
N-K7# 25 QxN, QxRP mate.

B. If 24 QxQ, N-K7# 25 K-R1, NxQ# 26
K-N1 (26 BPxN, RxR mate), NxR 27 PxR,
N-Q7 and Black wins with his extra Knight.

c. If 24 R-Q1, QxRP# 25 K-B1, Q-R8 mate.

D. If 24 BPxQ, N-K7# 25 K-R1, RxR mate.

E. If 24 RPxQ, N-K7 mate.

Marshall said 23 . . . Q-KN6 was the most
elegant move he had ever played!

Solution to Problem 21: 1 R-QRS.

If 1...KxR 2 Q-B3 mate. If 1...K-N3
or K-B3 2 Q-N5 mate. And if 1 ... B-N3
(on any other Bishop move 2 Q-R& mates)

2 Q-B3 mate.

Problem 22

By M. Lipton
Jerusalem Post, 1960

Black

é////% %
7

A

om Wm

White to move and mate in two.
Solution in next issue.

News and Views. Grandmaster Pal Benko
of New York once again won the U.S. Open
at Lincoln, Neb., with a 9%4-212 total. What
else is new?

For an unprecedented ninth time, Mrs. Gisela
K. Gresser of New York won the 1969 U.S.
Women’s Championship with a 7%2-1% score,
a full point ahead of the field.

Kenneth Rogoff of Rochester, N.Y., a popu-
lar rising star, compiled 6-1 to win the 1969
U.S. Junior Championship. At sixteen, he is the
youngest player ever to win the annual event.

The 1969 U.S. Amateur Championship was
held at Philadelphia, Pa., and Kimbal Nedved
took it with a clean sweep of 6-0.

Nona Gaprindashvili, 28, Republic of Geor-
gia, USSR, is the Queen of Chess. She defeated
A. Kushnir by 8%-415 to win the Women's
World Championship for the second time in
a Tow. =]

poRry "

“This kit sure doesn't look like the
full-color picture in the cataleg."
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You cannow geta
confirmed & guaranteed
carreservation from
National CarRental

inless than aminute.

From all those other guys
all youcangetisa
very sincere promise.

A SINCERE
APOLOGY, TGG,
MAYBE?

It’s not that those other big city car outfits ever mean to
leave you without wheels. It’s just that at the moment they
promise you a car they have no real way of knowing for
sure that it will be there,

National does. Us country boys from Minnesota now have
Max, the computer. You can call us for a reservation any
time from anywhere in the U.S. toll-free by dialing
800-328-4567. Max knows, at the instant you call, what

cars are available everywhere in the U.S. Before we
guarantee your reservation, we talk to Max.

‘When you reserve a National Car at any of our locations,
you also know you’ll have your choice of a GM or other
fine make, and that you'll get a fistful of free S&H

Green Stamps.

It’s your choice: a sincere promise or a National Guarantee.
You can get either in about the same length of time.

NAT/ONAL
CAR RENTAL

© Nat-Car-Rent-Co 1969
We make the customer NO. l In Canada and throughout the world it's TILDENinterNATIONAL
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look me

OVEL...

New Products
that caught
the Editor's eye

A Regular Ball o’ Fire

Want to make your boss happy for Christ-
mas? Here’s a new, different kind of table
lighter, operated by battery. It’s called Elec-
troMatch and it’s available in black or white
with gold trim. The “match” is a life-time
nylon wick encased in metal with a sculp-
tured handle. There is no flint to replace; a

Korex ElectroMatch Table Lighter

large fluid reservoir lasts for weeks, and bat-
teries last for 6 months. Price is $19.95 with
a one-year guarantee. Write to Korex In-
dustries, 821 Malcolm Rd., Burlingame,
Calif. 94010.

Keeping Time with Solid State
Here’s a solid-state metronome kit, the
TD-17, from the Heath Company. It's ad-

JANUARY-FEBRUARY, 1970
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Heathkit TD-17 Metronome

justable from 40 to 210 beats per minute.
You set the desired tempo on a large, easy-
to-read dial and the volume is adjustable by
a control on the back panel. There’s a chart
on the bottom that converts tempo in differ-
ent time signatures to beats per minute. The
TD-17 uses batteries and maintains its ac-
curacy indefinitely. Unit assembles in about
two hours on one small circuit board and is
furnished with a cherry-finished cabinet.
Price is a mere $12.95. Write for more in-
formation to the Heath Co., Benton Harbor,
Mich. 49022.

Hardtop Convertible
With the new EICO Model 443 you can
convert your scope to a curve tracer. This
transistor-diode curve tracer makes it pos-
sible for you to obtain direct readout of semi-
conductor characteristics on an oscilloscope.
Diode and rectifier curves then can be traced
include forward voltage, forward current,
reverse current, and peak inverse voltage.
Transistor tests include hgs, hog, icgos
(sat), and bvcs,. Beta can be read
(Continued on Page 105)

Ve,

EICO Transistor-Diode Curve Tracer



“DO-IT-YOURSELF” Plans You Can Build at Home

Select One of These Outstanding "DO-IT-YOURSELF" Plans for Your Next Project

Here are six interesting “do-it-yourself” projects chosen for you by the editors of CAR REPAIR.
Each has been selected because of utility value, outstanding design and ease of construction. Pick

e easy to build!

your favorite and begin your at-home project today. Use the convenient coupon below.
Only $3.00 each

e fully illustrated!

e save money too! e step-by-step procedures!

No. 331 Marine Converted‘Au'to nglne

No. 326 Bea!s Walkin’

331. MARINE CONVERTED AUTO ENGINE. A sal-
vaged auto engine and some do-it-yourself technique add
up to the least-expensive way of getting inboard power
for your own runabout, cruiser or houseboat. If you've
shied away from building or owning an inboard powered
boat because of the high cost of marine engines, you'll
find that compact auto engines converted to marine use
were meant for you. Also, their simplicity, as compared
to larger and older engines, and their high horsepower-
to-weight ratings make them a first choice among per-
formance-minded do-it-yourself boat builders. The cost
of converting the Champion engine came to $185, in-
cluding $75 for the basic engine and $10 for the trans-
mission, representing a savings of over $1,000 on a com-
parable marine engine.

326. BEATS WALKIN'. This tote-all scooter can be
made with an old bike frame and a used one-lung en-
gine, Add a little expert scrounging and with less than
$40 you can build one of these mile shrinkers for you
and the kids to zip around on. For weekend hunting or
camping, you can carry it in your car trunk as far as
your car can go, then unload and take off! You can
make this high-power, high-ratio sports version for off-
the-road use, or with high power and low ratio, ‘but
without the load rack, and you have a fast street job.
For street operation it has pneumatic tired wheels and a
top speed of about 26 mph with a 22 or 3 hp 4 cycle
engine. The child’s model with semi-pneumatic tires
and a 10/5 to 1 drive ratio, will have a top speed of 10
to 12 mph using a 1%2 to 2 hp engine.

246. AC TRANSFORMER ARC WELDER. Once you
have used an arc welder in your shop you will wonder
how you got along without it. For making new things
of metal or repairing old things it has no substitute.
This welder is an AC transformer type rated at 150
amps when connected to a 220/240V, 60 cycle, single-
phase circuit. Maximum output when operated wide
open is 180 amps at 60V. It will handle welding elec-
trodes (rods) up to and including 3/16 in. dia., which is
large enough to weld steel several inches thick by the
multipass method. By rearranging two connecting links,
the welder can be used on 110/120V house current fused
at 30 amps for use with 1/16 and 3/32 in. electrodes.
Because of the hand-wheel controlled, movable core-
" shunt transformer design, the welding-current setting can
be regulated to a fraction of an ampere throughout the
full welding range.

No. 246. AC Transformer Arc Welder

No. 277 Electric Guitar

No. 293 Mlcro-Mldget Raéer

277. ELECTRIC GUITAR. Not only are electric guitars
more versatile than non-electric, they are far easier to
play. Reason why? Because far less finger pressure is
required and, thus, chord and melody changes can be
made much more quickly and efficiently. One excellent
commercial model electric costs around $135 new; pro-
fessional musicians spend up to and over $500 for their
electrics—with this plan you can build an electric_guitar,
with case, for only $40-$45 for materials. Full instruc-
tions.

320. SCUBA SCOOTER. Water is 800 times as dense
as air—this you realize as you kick your way through it
in your diving outfit, using up your air supply in the
effort of swimming. All this hard work is done for you
by the Scuba Scooter which you can build for $175 or
less. The unit can be weighted for % or 1 pound posi-
tive buoyancy underwater, so that if let go, it will slowly
rise to the surface. Control is automatic; if you grasp
the handie at the switch, the motor turns; if you release
it, the motor stops.

293. MICRO-MIDGET RACE CAR. Designed to meet
all requirements for competition track racing sanctioned
by the National Micro Midget Association, this little
racer (which will hit about 55 mph. on the straight-
away) is the end result of nine years of experience in
building and racing micro midgets by Wayne Ison, win-
ner of 48 feature races and two championships. The
cost of materials for this car is about $400 in all, includ-
ing a new engine. The same car, if you were to have it
built commercially, would cost from $800 to $1000.
Three sheets of plans explain all details of construction.

i ENGINE, Dept. 173/D0-IT-YOURSELF PLANS DIV.,
229 Park Avenue South/N.Y., N.Y. 10003

Enclosed is $_____ . Please rush the Plans I
have circled.

$3 each 246 277 293 320 326 331

Name.
(please print)
Address.
City. State. Zip.
Allow 3-4 weelu for 4th class delivery. For 1st class add
50¢. No C.0.D." s:r stamps. Satls'acnon guaranteed or

money r . Y.C. r add 59 for N.Y.C.

|
|
|
|
|
|
|
|
|
|
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Potassium
A The substance we now call potash, obtained
in impure form by leaching wood ashes, was
familiar to the ancients. Arabs introduced it to
Romans, and from the Arabic name for it a
Latin title, kalium, came into vogue.

Until modern times kalium was considered to
be an element. Lavoisier (1743-1794) insisted
that it is a compound but was unable to sepa-
rate it into its components. That job was accom-
plished by Sir Humphry Davy in 1807.

Davy decomposed caustic potash by means of
electrolysis. In the process he discovered that
one constituent is a metallic element—the first
element to be isolated by means of an electric
current.

From the common English name for the par-
ent compound, potassium came to name the
new substance. Scholars clung to Latin, though.
So the symbol for potassium is K rather than P.

Metallic potassium proved too reactive to
have any important uses until it was found
ideal for certain kinds of fire bombs. For dec-
ades it was employed chiefly as a component of
fertilizers and as a raw material in manufacture
of soap and glass.

This alkali metal with photosensitive charac-
teristics is now used on cathodes of photo-tubes
when maximum response to blue light is de-
sired. Crystals of potassium dihydrogen phos-
phate have piezoelectric properties important in
functioning of sonar transducers.

In addition, the highly reactive metal found
in ashes from the pot plays a major role within
your body. A person without enough potassium
lacks capacity properly to transmit electrical
impulses in nerves plus heart and other muscles.
Dr. Dan Snively, internationally known special-
ist in body fluids, holds that were it not for the
special electro-chemical properties of potas-
sium, life as we know it could not exist.

Doppler Effect

A German-born mathematician Christian Dop-

pler lived and died in obscurity. Early in the
1840s, with the advent of the railroad, he be-
came interested in a queer phenomenon. To a
listener by a track, the pitch of an approaching
whistle becomes higher. But as a whistle moves
away, its pitch changes in opposite fashion and
becomes lower.

Sound waves from an approaching source
must be “shortened,” reasoned the scientist.
Those from a receding source must somehow
be “stretched.” No one else had ever bothered
to investigate this matter, so it was natural that
the phenomenon should be called the Doppler
effect.

Soon after the name came into vogue astron-
omers found that light also exhibits the Dop-
pler effect. Here, there is a change in color
comparable to the change of pitch earlier no-
ticed in sound waves.

Light waves from a source moving away
from an observer tend to be shifted down the
spectrum toward the red end. Such a “red shift”
indicates that a celestial body is receding. A
“blue shift” means that it is approaching.

It’s now thought that all electromagnetic radi-
ation exhibits the Doppler effect. While experi-
mental proof concerning its universality isn’t yet
available, the concept has been put to work.
Radar distinguishes between stationary and
moving targets, measures velocity of targets
ranging from cars on interstate highways to jet
fighters over Viet Nam by means of the fre-
quency shift between emitted and reflected
radiation.

Tachyon
A Only a few recently published scientific works
include the term tachyon—coined a few years
ago from Greek for “swift.” Yet scientists at
Princeton, Indiana State University, and several
major European centers are feverishly hunting
the tracks of tachyons.

Why search for something that has been
named but has never been seen?

Many revolutionary discoveries have come as
a result of testing theoretical ideas. When Ein-
stein announced his General Theory of Rela-
tivity, laboratory proof supporting some of its
chief emphases was lacking. But it was Ein-
stein’s theory that propelled us into the atomic
age.

Columbia University physicist Gerald Fein-
berg questions Einstein's conviction that the
speed of light is ultimate. On the other side of
the speed-of-light barrier, says he, there may be
strange particles that can never travel as slowly
as light. To him, “tachyon” seemed just right as
a label for a hypothetical super-swift particle,
and the name has been adopted by physicists
everywhere. =]
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ELECTRONIC PARTS

%2. Now, get the all-new 512-page,
fully illustrated Lafayette Radio 1969
catalog. Discover the latest in CB
gear, test equipment, ham gear, tools,
books, hi-fi components and gifts.
Do it now!

5. Edmund Scientific’s new cata-
log contains over 4000 products that
embrace many interests and fields. It’s
a 148-page buyers’ guide for Science
Fair fans.

4. Olson’s catalog is a multi-colored
newspaper that’s packed with more
bargains than a phone book has
names. Don’t believe us? Get a copy.

1. Allied’s catalog is so widely used
as a reference book that it’s regarded
as a standard by people in the elec-
tronics industry. Don’t you have the
1969 Allied Radio catalog? The sur-
prising thing is that it’s free!

7. Before you build from scratch,
check the Fair Radio Sales latest cat-
alog for electronic gear that can be
modified to your needs. Fair way to
save cash,

8. Get it now! John Meshna, Jr.’s
new 96-page catalog is jam packed
with surplus buys—surplus radios,
new parts, computer parts, etc,

140. How cheap is cheap? Well,
take a gander at Cornell Electronics’
latest catalog. It’s packed with bar-
gains like 6W4, 12AX7, 5U4, etc.,
tubes for only 33¢. You’'ve got to see
this one to believe it!

135. RCA Experimenter’s Kits for
hobbyists, hams, technicians and stu-
dents are the answer for successful
and enjoyable building, creating, ex-
perimenting and learning. Find out
for yourself by circling 135 now!

106. With 70 million TV and 240
million radios somebody somewhere
will need a vacuum tube replacement
at the rate of one a second! Get
Universal Tube Co.’s Troubleshooting
Chart and facts on their $1.50 flat
rate per tube.

10. Burstein-Applebee offers a new
giant catalog containing 100s of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,
power tools, tubes, and parts.

11. Now available from EDI (Elec-
tronic Distributors, Inc.): a catalog
containing hundreds of electronic
items. EDI will be happy to place
you on their mailing list,

6. Bargains galore, that’s what’s in
store! Poly-Paks Co. will send you
their latest 8-page flyer chock-full of
Poly-Paks’ new $1.00 electronic and

scientific “blis-dor” paks and equip-
ment.
%23. No electronics bargain hunter

should be caught without the 1969
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look like misprints. Buying is
believing.

CB—AMATEUR RADIO
SHORTWAVE RADIO

102. No never mind what brand
your CB set is. Sentry has the crystal
you need. Same goes for ham rigs.
Seeing is believing, so get Sentry’s
catalog today. Circle 102,

146. It may be the first—Gilfer’s \:Pe-
ciality catalog catering to the SWL.
Books, rigs, what-nots—everything you
need for your listening post. Go Gilfer,
circle 146!

100. You can get increased CB
range and clarity using the “Cobra-
23" transceiver with speech compres-
sor—receiver sensitivity is excellent.
Catalog sheet will be mailed by B&K
Division of Dynascan Corporation.

141. Newly-designed CB antenna
catalog by Antenna Specialists has
been sectionalized to facilitate the
icking of an antenna or accessory
rom a handy index system. Man,
Antenna Specialists makes the pickin’
easy.

130. Bone up on the CB with the
latest Sams books. Titles range from
“ABC’s of CB Radio” to *99 Ways
to Improve your CB Radio.” So Cir-
cle 130 and get the facts from Sams.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram’s
all new Titan I1—it’s the SSB/AM rig
you’ve been waiting for!

96. Get your copy of E, F. John-
son’s new booklet, “Can Johnson 2-
Way Radio Help Me?” Aimed for
business use, the booklet is useful to
everyone.

129. Boy, oh boy—if you want to
read about a flock of CB winners, get
your hands on Lafayette’s new 1969
catalog. Lafayette has CB sets for all
pocketbooks.

46. Pick up Hallicrafters’ new four-

age illustrated brochure describing
Elallicrafters‘ line of monitor receivers
—police, fire, ambulance, emergency,
weather, business radio, all yours at
the flip of a dial.

116. Pep-up your CB rig’s perform-
ance with Turner’s M-+2 mobile mi-
crophone. Get complete spec sheets
and data on other Turner mikes.

48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion and product data that every
CBer should know. Get a copy.

111. Get the scoop on Versa-Tronics’
Versa-Tenna with instant magnetic
mounting. Antenna models available
for CBers, hams and mobile units
from 27 MHz to 1000 MHz.

45. CBers, Hams, SWLs—get your
copy of World Radio Labs’ 1969 cata-
log. If you're a wireless nut or ex-
perimenter, you’ll take to this catalog.

101. If it’s a CB product, chances
are International Crystal has it listed
in their colorful catalog. Whether kit
or wired, accessory or test gear, this
CB-oriented company can be relied
on to fill the bill.

103. Sgquires-Sanders would like you
to know about their CB transceivers,
the “23’er” and the new “S5S.” Also,
CB accessories that add versatility to
their S-watters.

TOOLS

%78. Want to speed setting of lock-
nut/screw controls? Xcelite’s new
HSC-1 interchangeable hollow-shaft
nutdriver with drilled handle lets you
adjust nut and screw simultaneously.
Xcelite will send Bulletin N867 on
request.

118. Secure coax cables, speaker
wires, phone wires, etc., with Arrow
staple gun tackers. 3 models for wires
and cables from %¢” to 2" dia. Get
fact-full Arrow literature.

ELECTRONIC PRODUCTS

143. Bring new life to your hobby.
Exciting plans for new projects—let
Electronics Hobby Shop give you the
dope. Circle 143, now.

%44. Kit builder? Like wired prod-
ucts? EICO’s 1969 catalog takes care
of both breeds of buyers. 32 pages
full of hi-fi, test, CB, ham, SWL, au-
tomotive and hobby kits and products
—do you have a copy?

%42. Heath’s new 1970 full-color cat-
alog is a shopper’s dream. Its 116
pages are chuck full of gadgets and
goodies everyone would want to own.
Mostly kits are shown but many fac-
tory-wired products are available. Get
your catalog today!

144, Hear today the organ with the
“Sound-of-Tomorrow,” the Melo-
Sonic by Whippany Electronics. It’s
portable—take it anywhere. Send for
pics and descriptive literature.

12. C. B. Hanson new Automatic
Control records both sides of a tele-
phone call automatically—turns off
automatically, too! Get all the details
—today!

126. Did you dig Delta’s new litera-
ture package chucked full of pics and
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% Starred items indicate ad-
vertisers in this issue. Consult
their ads for additional
formation and specifications.

in-

specs on such goodies as an FET-
VOM, SCR ignition system, compu-
terized auto tach, hi-voltage analyzer,
etc.? Man, then let Delta know you’re
alive! Circle 126 now!

109. Seco offers a line of specialized
and standard test equipment that’s
ideal for the home experimenter and
pro. Get specs and prices today.

9. Troubleshooting without test gear?
Get with it—let Accurate Instrument
clue you in on some great buys. Why
do without?

145. Alco Electronic Products has 28
circuit ideas using their remote control
relay. Get 100-and-one odd jobs done
at home without calling an eiectrician.
Get all the facts today!

SCHOOLS AND EDUCATIONAL

%136. You can become an electrical
engineer only if you take the first
step. Circle 136 and ICS will send
you their free illustrated catalog de-
scribing 17 special programs. ICS
also has practical electrical courses
that’ll increase your income.

%74. Get two free books—*“How to
Get a Commercial FCC License” and
“How to Succeed in Electronics™—
from Cleveland Institute of Electron-
ics. Begin your future today!

*3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts, tools and instructions come
with course.

142. Radio-Television Training of
America prepares you for a career—
not a job. 16 big kits help you learn
as you build. 120 lessons. Get all the
facts today!

114, Prepare for tomorrow by
studying at home with Technical
Training International. Get the facts
today on how you can step up in
your present job.

%137. For success in communica-
tions, broadcasting and electronics get
your First Class FCC license and
Grantham School of Electronics will
show you how. Interesting booklets
are yours for the asking.

HI-FI/AUDIO

26. Get with today’s hi-fi jet set.
H. H. Scott sets the pace with their
fantastic line of audio components,
some in kit form, too! Scott will send
you all the poop if you circle 26!

104. You can’t hear FM stereo un-
less your FM antenna can pull ’em in.
Learn more and discover what’s avail-
able from Finco’s 6-pages “Third Di-
mensional Sound.”

119. Kenwood puts it right on the
line. The all-new Kenwood FM-stereo
receivers are described in a colorful
booklet complete with easy-to-read-
and-compare spec data. Get your
copy today!

30. Shure’s business is hi-fi — car-

tridges, tone arms, and headphone

E’Tps.! Make it your business to know
ure.

17. Mikes, speakers, amps, re-
ceivers—you name it, Electro-Voice

TAPE RECORDERS AND TAPE

14. You just gotta get Craig’s new
pocket-size, full-color folder illustrat-
ing what’s new in home tape record-
ers—reel-to-reel, cartridge and _cas-
sette, you name it! It Jooks like a
who’s who for the tape industry.

123. Yours for the asking—Elpa’s
new “The Tape Recording Omni-
book.” 16 jam-packed pages on facts
and tips gou should know about be-
fore you buy a tape recorder.

31. Al the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in their free 1970
catalog. Portable, battery operated to
four-track, fully transistorized stercos
cover every recording need.

34, “All the Best from Sony” is an
8-page booklet describing Sony-Super-
scope products—tape recorders, mi-
crophones, tape and accessories.

a copy today before you buy!

35. If you are a serious tape audio-
phile, you will be interested in the
all new Viking Telex line of quality
tape recorders.

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV kit. Heath has
all sizes. B&W and color, portable

makes it and makes it good. Get the and fixed. Why not build the next
straight poop from E-V today. TV you watch
99. Get the inside info on why 127. National Schools will help you

Koss/Acoustech’s solid-state am

fiers are the rage of the experts. 1-

{}"“’ brochure answers all your ques-
ons.

learn all about color TV as you
assemble .their 25-in. color TV kit.
Just one of National’s many exciting
and rewarding courses.
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Learning
electronics
at home

is faster,
easier, more

GET A FASTER START IN THE
COURSE YOU CHOOSE WITH NRI'S
REMARKABLE ACHIEVEMENT KIT

When you enroll with NRI we deliver to your door
everything you need to make a significant start
in the Electronics field of your choice. This re-
markable, new starter kit is worth many times
the small down payment required to start your
training. And it is only the start. .. only the first
example of NRI's unique ability to apply 50 years
of home-study experience to the challenges of
this Electronics Age. Start your training this
exciting, rewarding way. No other school has any-
thing like it. What do you get? The NRI Achieve-
ment Kit includes: your first set of easy-to-un-
derstand ‘‘bite-size’ texts; a rich, vinyl desk
folder to hold your training material in orderly
fashion; the valuable NRI Radio-TV Electronics
Dictionary; important reference texts; classroom
tools like pencils, a ball-point pen, an engineer’s
ruler; special printed sheets for your lesson an-
swers—even a supply of pre-addressed envelopes
and your first pastage stamp.

interesting with new achievement kit

Only NRI offers you this pioneering method of
“3 Dimensional” home-study training in Elec-
tronics, TV-Radio. ..a remarkable teaching idea
unlike anything you have ever encountered.
Founded more than half a century ago—in the
days of wireless— NRI pioneered the “learn-by-
doing” method of home-study. Today, NRI is the
oldest, largest home.study Electronics school.
- The NRI staff of more than 150 dedicated people
has made course material entertaining and easy
to grasp. NRI has simplified, organized and
dramatized subject matter so that any ambitious
man—regardless of his education—can effec-
tively learn the Electronics course of his choice.

DISCOVER THE EXCITEMENT
OF NRI TRAINING

Whatever your reason for wanting knowledge of
Electronics, you'll find the NRI *3 Dimensional”
"method makes learning exciting, fast. You build,
test, experiment, explore. Investigate NRI train-
ing plans, find out about the NRI Achievement
Kit. Fill in and mail the postage-free card. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D. C. 20016
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ELECTRONICS COMES ALIVE
AS YOU LEARN BY DOING WITH
CUSTOM TRAINING EQUIPMENT

Nothing is as effective as learning by doing.
That's why NRI puts so much emphasis on
equipment, and why NRI invites comparison with
equipment offered by any other school, at any
price. NRI pioneered and perfected the use of
special training kits to aid learning at home. You
get your hands on actual parts like resistors,
capacitors, tubes, condensers, wire, transistors
and diodes. You build, experiment, explore, dis-
cover. You start right out building your own pro-
fessional vacuum tube voltmeter with which you
learn to measure voltage and current. You learn
how to mount and solder parts, how to read sche-
matic diagrams. Then, you progress to other ex-
perimental equipment until you ultimately build
a TV set, an actual transmitter or a functioning
computer unit (depending on the course you se-
lect). It's the practical, easy way to learn at
home —the priceless ‘‘third dimension” in NRI'’s
exclusive Electronic TV-Radio training method.

SIMPLIFIED, WELL-ILLUSTRATED
"BITE-SIZE” LESSON TEXTS
PROGRAM YOUR TRAINING

Lesson texts are a necessary part of training, but
only a part. NRI’s “‘bite-size” texts are as simpli-
fied, direct and well-illustrated as half a century
of teaching experience can make them. The
amount of material in each text, the length and
design, is precisely right for home-study. NRI
texts are programmed with NRI training kits to
make things you read come alive. As you learn,
you'll experience all the excitement of original
discovery. Texts and equipment vary with the
course. Choose from major training programs in
TV-Radio Servicing, Industrial Electronics and
Complete Communications.

Or select one of seven spe- | Available Under
cial courses to meet spe-
cific needs. Check the Ghllgn.,L

courses of most interest to
you on the postage-free
card and mail it today for
your free catalog.

If you served since
January 31, 1955, or
are in service, check Gi
linein postage-free card.

custom training kits “bite-size”’texts
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. .. but, | thought it was dirt
on top. of your workberich . ..

“That needle happens to be the
antenna from my mini receiver!”

by.
Jack
Schmidt

“Nope, it's not a ring for you.
It's a new mini-mite transceiverl”

“Yes, Chief, we finally found that
outlaw station that's operating mobilel'

ELEMENTARY ELECTRONICS
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Electronics

| \,ibra"ox

by Charles D. Rakes The all solid-state
musical instrument
that defies

tradition

VibraVox is the psychedelic
wonder of the age. With it
you thrill all your “be-in” friends,
terrorize and/or frustrate your
neighbors by creating weird discordant
musical sound effects, and,
with perseverance, you may even
learn to play tunes on it.

This odd-ball electronic instrument
is a completely solid-state
device, producing all those unusual
sounds. It can be played by
any member of your family, or for
that matter, by any bystander
brave enough to spread
the five fingers of his left hand over
the five “touch contacts.”

The VibraVox’s tear-drop shape has

' a practical aspect in
addition to having an in decorative
appeal. Playing the instrument
is facilitated by providing
ample space to group the five
“touch contacts” in one convenient
place, and in addition, it
contains the balance of the
components comprising the

JANUARY-FEBRUARY, 1970
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complete instrument without making it a
bulky piece.

Essentially, the five “touch contacts” make
it possible for the player to cause transistors
to switch circuits for the specific functions
of both tone generation and vibrato when

VIBRAVOX

‘playing this creation. The frequency of any

of the tone ranges selected is continuously
variable, in three stages, from 130 Hz to
over 2000 Hz by manipulating a “shift lever”
while playing the VibraVox.

Just in case the self-contained amplifier/
speaker combination doesn’t have enough
power output to shake the rafters of your
pad, an output jack connected ahead of the
built-in amplifier/speaker lets you feed the

32
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B1—12-V battery, made of 8 114-V cells
(Burgess type 930 or equiv.)

C1—100-uF, 15-V electrolytic capacitor (Allied
43A6633 or equiv.)

C2—1-uF, 50-V electrolytic capacitor (Allied
43A1784 or equiv.)

€C3—0.22-uF, 200-V tubular paper capacitor
(Allied 43A5146 or equiv.)

C4—0.1-vF, 200-V tubular paper cap
(Allied 43A5122 or equiv.)

C5—0.05-uF, 200-V tubular paper capacitor
(Allied 43A5121 or equiv.)

C6—2-uF, 50-V electrolytic capacitor (Allied
43A6642 or equiv.)

D1—Motorola type 1N4003
(Allied price 60¢)

J1—Closed circuit phone jack (Allied 16A3467
or equiv.)

Q1, Q10—GE or Motorola type 2N2646 uni-
junction transistor (Allied price $2.10)

Q2, Q3, Q4, Q5—GE npn silicon transistor
type 2N2924 (Allied price $1.53)

Q6, Q7, Q8, Q9—Raytheon type 2N3638
silicon, planex, epoxy ftransistor

Q11—Motorola silicon power transistor type
MJE520 (Allied price $1.38)

R1, R16—100-ohm, V;-watt resistor

R2, R17—200-ohm, '4-watt resistor

itor

silicon diode

RI4
Ra Q7 08 Q9 250K g~
o|2N3638 o 2N3638 o|2N3638 o|2N3638
PN b b b b sI
=
R7.© RO °© RII ( RI3 3'2';[[] 7°
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PARTS LIST FOR VIBRAVOX

2N2646 2N2924 2N3638 MJES20

R3—47,000-0hm, 4L-watt resistor

R4—250,000-ohm potentiometer, linear taper
(Allied 46A1623 or equiv.)

R5, R7, R8, R9, R10, R11, R12, R13, R20—
3300-ohm, V;-watt resistor

R6—27,000-0hm, 1,-watt resistor

R14—25,000-ohm potentiometer, linear taper
(Allied 46A1620 or equiv.)

R15—10,000-chm, ';-watt resistor

R18—1000-ohm potentiometer, linear taper
with switch (Allied 46A5301 or equiv.)

R19—33,000-0hm, ;-watt resistor

S$1—Switch, mounted on R18 (Allied 46A5359
or equiv.)

2—4-cell battery holder (Allied 18A5904 or
equiv.)

1—6 x 9-in. oval speaker, 3.2-ohm voice coil
(Allied 16A3467 or equiv.)

Misc.—Four 1-in. dia. chrome-plated drawer -
pulls, one tear-drop chrome-plated drawer :
pull (available at Montgomery-Ward), % x
9V; x 27 in. wood for base, 6 x 12 x V;-
in. plywood or hardboard, three 6 or 29-in.
legs and angled mounting brackets, 4-in.
drill rod for shift lever, gear shift knob, ;-
in. spacers, perf board, push-in terminals or
flea clips, hookup wire, solder, screws,
bolts, nuts, etc.
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OVERALL LENGTH 25"

Wooden base for VibraVox is cut from solid piece of 34-in.
redwood. You may prefer some other fype of wood to better fit
the decorating scheme in your living room. Smailer teardrop can
be finished either in the same color as the larger one or in a
confrasting color. Ample room has been provided for placing
touch contacts in a comfortable arrangement on left hand side.

output of the VibraVox to your hi-fi amp
and speakers. Friends, enemies and inno-
cent bystanders had better come prepared
—be sure they have earplugs with them.
The How of It. The tone generator is an

This operating side view of
Vibra¥ox shows how all con-
trols are conveniently placed
to facilitate playing the in-
strument. Touch keys, mounted
to left, are arranged of time
of assembly to comfortably fit
the span of the player's hand.
Frequency shift lever, mounted
on right side of instrument,
has lever extending to left.

<1
- KEYS

FET relaxation oscillator having three ranges
to cover the overall range of the VibraVox.
The basic frequency of each range is estab-
lished by the capacity of the particular range
capacitor (C3, C4, or C5) switched into the
oscillator circuit, plus the total amount of
resistance that is in the circuit (determined
by the position of the arm of potentiometer
R14, which is mechanically coupled direct-
ly to the shift lever. Range selection is

JANUARY-FEBRUARY, 15370

r~—— OVERALL LENGTH II-1/2"

HOLES IN
BASE ONLY

3/8"HOLE_TO
CLEAR POT -

effected by electronic switching accom-
plished by finger contact between touch
contacts T1 and T3, or T4 or T5.

What happens is that body resistance be-
tween the fingers touching T1 and any one

TS5 T4TI T2 T

Fig

of the other touch contacts causes the re-
spective transistor connected to that contact
to conduct, which starts the second transistor
connected to it conducting. This, in turn,
causes current to conduct through the base
Bl of UJT (Q10). The junction voltage at
the emitter of this transistor is clamped al-
most to ground and current through the
transistor then decreases and the transistor
is driven to cut-off. (Turn page)



@ @ VIBRAVOX

The capacitor connected to the emitter
begins to recharge and the cycle is repeated.
The repetition rate, which actually deter-
mines the frequency of the tone generator
output, is established by the RC time con-
stant (R14 plus either C3, C4, or C5), thus
developing an audio voltage at base bl of
Q10, which is amplified by Q11 and heard
over the speaker. If an external amplifier-
speaker is used the audio output at base bl
is fed to the input of the external amplifier
combination to which it may be connected.

Output level, power switch, and vibrato
rate controls are mounted in a convenient
place on the under side of the base of the
VibraVox.

By glancing at the VibraVox schematic
you will note that the group of components
producing the vibrato effect (Q1, R1, R2,
R3, R4, C1, Q2, and Q6) make up a sep-

 RIB/SI  SPKR  SHIFT
e LEVER

arate oscillator and electronic switcher, iden-
tical in circuitry to the tone generator oscil-
lator and its switchers, except that the RC
time constant values for the oscillator are not
the same in order that they might produce a
much lower frequency output. The vibrato
oscillator frequency range is continuously
variable from 2 Hz to 20 Hz, depending on
the setting of R4. This low frequency signal
modulates the output of the tone generator
oscillator at a rate dependent on the output
frequency of the vibrato oscillator.
Building It. The complete unit, includ-
ing the batteries to operate the oscillator,
amplifier, and electronic switching, is mount-
ed on a piece of redwood (or other wood of
your preference) 82 x 25 x % in. formed
into the shape of a tear drop. A smaller piece
of Y4-in. plywood (or hardboard) cut so that
it’s a mirror image of the base tear drop, but

proportionately smaller (approximately 5%
X 11% in.) is made to be placed over the
speaker openings in the base but separated
from it by 3% -in. high wooden spacers, made
from scraps remaining from the forming of
the base, shaped to fit the ends of this cover.
Cut and drill all of the holes indicated on the
layout drawings.

The four finger-touch contacts and the
thumb-touch contact are metal drawer
knobs. The three-tone range and the vibrato
contacts are round metal drawer pulls and
the thumb contact is a tear-drop shaped
metal drawer pull. Before mounting these
touch contacts be sure they are clean and
free of protective lacquer or shellac used to
preserve the polish of the metal. The touch
contacts should be located at the left of the
speaker, on the widest part of the base, ar-
ranged to fit your hand comfortably for play-
ing the Vibravox. Solder lugs placed under
the heads of their mounting screws enable
good electrical contact to be made to the
knobs. Power switch, output level and vi-

Bottom view of VibraVox
clearly shows location of
various sections of complefe
instrument. Oval speaker pro-
vides larger cone to improve
overall response of instrument.
Batteries are easily replaced
by merely slipping old ones
out of carrier and slipping
new ones in. This type of bat-
tery holder makes it easy. All
electronics with exception of
frequency and volume controls
and vibrato rate control, are
mounted on single perf board.

brato rate controls are mounted on angle
brackets fastened to the underside of the
base. The range control (R14) is mounted
on the narrow end of the base so that the
potentiometer shaft sticks up through the
top of the base far enough to fasten a shaft
coupler to it for joining the shift lever to
the potentiometer shaft.

All the components making up the tone
generator and vibrato oscillators, as well as
the amplifier, with the exception of R4,
R14, R18, J1, S1, the speaker and battery
B1, are mounted on a 6% x 434-in. piece
of perf board. A 2 x 3-in. corner of the
board is notched out to accommodate the
mounting of a metal leg support to the wood-
en base. Three Y2-in. spacers are used to
raise the perf board from the base to which
it is fastened to permit wires to pass under
it. We used push pins to mount and con-
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nect the various components on the perf
board. A word of caution: do not overheat
the leads to the transistors and diode or the
electrolytic capacitors. Excessive heat dam-
ages them. It is suggested you use an alli-
gator clip as a temporary heat sink when
soldering these parts, temporarily clipping
it to the lead being soldered. One other
word of caution, be sure you have the tran-

Heart of VibraVox
is the electronic
fone generator and
vibrato generafor
shown here. Note
that all of compo-
nenfs are mounted
on a piece of perf
board, except for
various controls
which are distrib-
uted in convenient
locations on base-
board. Basic layout
isn't critical; how-
ever, one shown here
does place compo-
nenfs advantageous-
ly for interwiring.

sistors properly oriented before soldering
and be sure that polarity of electrolytic ca-
pacitors and the diode is correct. You get
only one chance, so taking precaution to
doublecheck your wiring before soldering
is well worth the time spent.

Cut a copper or aluminum disc about 1%%-
in. in diameter to serve as a heat sink for the
power transistor.

Batteries are held in two, four-cell battery
holders fastened to the under side of the
base as shown in the photos. The unit can
be fitted with three short legs (6 in. long)
for table top mounting and playing or with
three long legs (29 in.) to make it self sup-
porting, yet high enough from the floor to be
able to sit in a chair when playing it.

Resistor R14, the frequency shifting con-
trol, is mounted centered on the small end
of the tear drop base. To conveniently
operate the frequency shifting variable resis-
tor a “shift lever” is made from a length
of drill rod, bent at a right angle about 3 in.
from one end and mechanically coupled to
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the shaft of the control and equipped with a
gear shift knob at the other end to make it
easy to operate.

Playing the VibraVox. Be seated in

front of the VibraVox, with the larger end,
containing the touch contacts, at your left.
Turn on the power switch, place the thumb
of your left hand on the thumb-touch con-
tact and one finger on any of the range

contacts to develop the tone range desired.
The right hand is used to shift the lever back
and forth to vary the tone generator fre-
quency through its span to achieve the tones
desired. By moving the finger so different
range contacts are touched to select a range
and shifting the tone tuning lever you will
produce tones that, when properly selected,
will develop a tune. To create the vibrato
effect place another finger on the touch con-
tact for the vibrato oscillator (T2) and ad-
just its frequency control (R4) for the de-
sired rate of vibrato. Remember, like any
other instrument, it takes practice to play it,
so if a delightful melody is to be produced,
all we can say is practice-practice. In this
age of electronic musical instruments any
electronic devices that produce tones can be
classified as musical instruments. True, some
of the effects from them may appear to some

listeners to be weird, but for others they cer-

tainly provide a means to satisfy the desire
for pioneering. Why not get your start in
electronic music by building VibraVox? H
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Elado Delos, the engineer responsible for keeping XERF's transmitter on the air, is the only operating staff

member who manages some English. Technical quality of the station is excellent.

BIG NDISE FROM

Since the programming is aimed of rural America, all
announcements are taped in English. Paul Kallinger,
who may be called the station's only staff announcer,
is shown here taping a commentary. The improvised
studio is a converted chicken coop.

XERF waves the flag of religion to

f you happen to be driving along a dis-
tant highway some evening and you’re
twirling the radio dial to find a station,
you might pick up a plummy, male bari-
tone saying something like, “How do you
do? How do you do? How do you do?
We're sure glad to have you out there
listening to our program, Gospel Request
Time.” There comes the first and, appar-
ently, only request—a hillbilly hymn.
This is followed by a commercial mes-
sage that may run anywhere from three
to fifteen minutes: “I hope many of you
folks out there will see the light tonight
and ask Jesus to forgive them. And I
hope many of you people who need and
want to quit smoking will ask us to send
you . . .” Don’t turn the dial. Stay tuned
in for a while out of curiosity. You are
listening to the largest commercial radio
station in existence in North America.
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XERF's transmitter, located just over the Texas boer in
Acuna, Mexico, is rated af 250,000 watfs, five fimes more
powerful than any station authorized by the FCC in U.S.

hide the crass profits of commercialism.

by Arthur Whitman

There’s nothing else quite like it on the air.

The widest radio coverage in America does not
belong to any U.S. outlet or even network, but to
Station XERF at 1570 kHz on the AM band. The
station’s transmitter, located near the Texas bor-
der in Acuna, Mexico, is rated at 250,000 watts,
five times more than the 50,000 the FCC allows
any U.S. station. XERF operates under its own
rules, sandwiching only a few country and western
tunes, oldtime hymns and rock favorites between
barrages of hard sell commercials.

Watt Power. Owners of radio sets in all 50
states and Canada can theoreticaly receive its sig-
nal during its broadcast period from 5:30 P.M.
to 8:00 A.M., especially on clear, chill nights
when cool temperatures soothe the airwaves and
many local stations that might interfere are off
the air. XERF also reaches halfway around the
world, as frequent letters attest from listeners in
Argentina, New Zealand, Japan, and a dozen other
faraway places. (Continued overleaf)
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"“Torre Anfena," as it is referred to by the
station's Mexican employes, soars 295 ft.
above the deserf, beaming a signal

over most of N. America,
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Since almost all of the programming is
taped in English and aimed at rural Ameri-
can audiences, and since its mailing address
is Del Rio, Texas, most listeners have no idea
they are tuned to a Mexican station. XERF
is, in fact, owned by Compania Radifusora
de Coahuila, S.A., a Mexican corporation
that appears, to all intents and purposes, to
be the property of Arturo Gonzales, a Del
Rio attorney. Gonzales, who is completely
camera shy, allows interviews only in the
role of “legal adviser to the corporation.”
Indications are, though, that he has been
operating the station and making all its key
decisions since it went on the air in 1946.
Its manager’s office is in Acuna, and its
295-foot transmitter and the rundown build-
ings housing its transformers and associated
equipment are in barren desert south of
town, The transmitter can be reached only
by roads so nearly impassable that the ten-
mile trip takes about an hour in the ranch
wagon the company operates to shuttle its
six technicians to and from work. Though
its 1472 hours of daily programs are almost
entirely in English, nobody speaks it at the
station, and nobody even really under-
stands it.

Gonzales refuses to discuss the station’s
earnings, and no one else seems to know
what they are, but an estimate is possible.
A few years ago, rates were $87.50 per 15-
minute segment of broadcast time, or $350
an hour. With allowances for some unsold
air time, that still represents a tidy annual
gross of about 1%2 million dollars. This is
a gross many better known stations would
envy, and the net must be.-even more entic-
ing. There are virtually no running expenses
beyond low Mexican wages (by American
standards) for a technical and office staff of
eight, and the cost of generating electricity
for the transmitter.

Cost is Low. Since all broadcast material
is taped, talent costs next to nothing. The
biggest outlay now is for a one-hour taped
rock and roll show mailed in daily by Wolf-
man Jack, a Los Angeles disc jockey who
has never seen Del Rio, let alone Acuna.
The only other visible talent is Paul Kal-
linger, whose overripe announcer’s voice is
heard at sign on and sign off, and on occa-
sional other spots throughout the broadcast
period. Once a full-time XERF employee,

Kallinger now runs a restaurant in Del Rio.
He tapes the two or three new spots the sta-
tion needs each week in a chicken coop he
has converted to a studio. Price per tape: $8.

In its halcyon period a few years ago,
XERF did even better than it does now.
Then it was almost entirely a mail order
station, huckstering everything from potency
pills to insurance, religious trinkets and
bibles. Advertisers paid so much per inquiry
or order which came directly to the station.
The price for leads and orders ranged from
25 cents for patchwork quilt pieces to $5 a
lead from a Midwestern insurance company
hustling an all-purpose family policy. With
inquiries coming in from every state in the
union at the rate of about 20,000 a day, the
station did, by Kallinger’s estimate, “right
well, indeed.”

These days, because so many former mail
order items are now sold through stores at
far lower prices, the station’s direct mail
order business is way down. Items that don’t
attract more per inquiry money than can be
obtained from straight time charges are
sloughed off ruthlessly. Also, the spread of
TV has siphoned off some of the steady, at-
home listeners. But XERF still moves
enough people to buy things to satisfy ad-
vertisers. Current mail order winners include
genuine simulated diamond rings, stop-
smoking pills, weight reducing pills and, still,
low-cost family insurance.

Have Faith. The big money now, though,
goes directly to the sponsors, many of whom
are preachers who tape their spiels and mail
them to the station along with a check to
pay for broadcast time. Some are healers,
like Brother Glen Thompson, who gets his
mail in Hot Springs, Arkansas. “That wom-
an down there with arthritis,” he screams on
his tape, “send in your request. That woman
in the kitchen just now who is suffering with
a bad tumor—God wants you to send in
your request! Obey the voice of God in you
by giving me as much as you can, and God
will give back. And if you send in five dol-
lars or more, request the nativity Bible. It
is such a beautiful Bible, with maroon bind-
Vi ; S

Some of the pitches make even more un-
abashed use of religion. “Friends, is it not
right that I should ask you to support our
work?” asks a Mississippi minister of un-
known credentials. “You write me whether
you've got money to send or not. But if you
have something you can send to us to help

(Continued on page 109)
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UNICERN

by Robert E. Kelland

ant to try another construction project that will
w provide you with the most for the least?

Like the unicorn, a mythical beast having a single horn
in the center of its forehead, our Unicorn has a single tube
located in the center of its chassis. This single-tube
superhet broadcast receiver has sensitivity and selectivity
that is comparable to superhets having several tubes and,
when using just a short indoor antenna, will give
reasonable speaker volume on local stations.

Employing one type 6M11 Compactron and a IN34A
diode as the only active elements, our Unicorn includes:
RF, oscillator, mixer, detector, and audio stages. In other
words, all the working elements of conventional multi-tube
or transistor superhet receivers without the higher cost
for several tubes, etc. It’s not a TRF or a regenerative
set, it’s a rrue superhet.

How It Works. The single 6M11 Compactron, having
two triode and one pentode sections in a single glass
envelope fitted with a 12-pin base, actually is three
separate tubes. V1A, the pentode section, is used as

No kidding,
a complete Superhet
using just one tube!
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UNICORN

RF amplifier, oscillator, and mixer. V1B, one
of the triodes, serves as the IF amplifier, and
V1C, the other triode, is the audio ampli-
fier/power output stage of the Unicorn. A
1N34A diode is the detector.

RF signals fed into the receiver from the
antenna are selected by the tuned RF circuit
(L1, C3A), which inherently doesn’t have
the selectivity required to easily separate the
closely spaced AM broadcast stations. The
superheterodyne circuit effects the higher
selectivity by developing a narrow band sig-
nal to be amplified by the IF stage, which
is tuned to a specific frequency. (455 kHz
in the Unicorn). The local oscillator signal
is mixed with the broadly tuned RF signal
and produces a resultant (heterodyned) nar-
row band signal which is fed to the IF am-
plifier. The sharply tuned IF transformer
(T1) rejects all but the narrow band hetero-
dyned signal and feeds it into tube V1B.

P e et

SPEAKER

i ‘ PRI

Rear view of chassis shows locations of the various parts on the top of the chassis pan. A simple right

Front view of the Unicorn shows clean lines and
simple panel layout. No attempt was made fo pro-
vide an artistic masterpiece, just a utilitarian layout.

When the RF section of the receiver is
tuned to a station, the oscillator is also tuned
because both tuning capacitor rotors are on
a common shaft. This is commonly called
oscillator tracking. This ensures the hetero-
dyned signal will always be at 455 kHz, the

Ji

1

i

% TN
L B R e

angle bracket is used to mount L1 to the chassis. It can be made from aluminum channel 5 x 1/>-in.
IF transformer T1 tuning slug is being adjusted for maximum signal. Use a plastic tuning tool for this.
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working frequency of the IF transformer.
The 455 kHz amplified output signal of
the IF stage is detected by diode D1 and the
audio portion is extracted and fed to the re-
maining triode section where it is amplified
and fed to the speaker so it can be heard.
The Unicorn contains its own 117 VAC
power supply. The 6.3 VAC for the 6M11
filament is obtained from the low voltage
winding of power transformer T3. Direct

current for the receiver is provided by the
packaged bridge rectifier D2 and filtered by
capacitors C11A and C11B and resistor R7.

Let's Build It. The complete receiver,
with the exception of the speaker, is built
in and on a 5x 7 x2 in. aluminum chassis.
The speaker is mounted on the front panel,
which is a 6 x 7 X %ie.-in. sheet of aluminum.
We didn’t attempt to make the front panel
an artistic masterpiece. You may want to
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C1, C2, C4, C7—47-pF, 1000-V ceramic disc
capacitor \Lafayette 32T0160 or equiv.)
C3A, C3B—2-gang variable capacitor, front
section 10.5-pF to 365-pF, rear section 7.6~
PF to 132-pF (Lafayette 32T1101 or equiv.)

C5, C9—0.01-uF, 600-V ceramic disc capaci-
tor (Lafayette 3372337 or equiv.)

Cé—5-pF, 1000-V ceramic disc capacitor (La-
fayette 32T0147 or equiv.)

C8, C12—0.001-, 1000-V ceramic disc capac-
itor (Lafayette 3372311 or equiv.)

C10—25-uF, 12-V electrolytic capacitor (La-
fayette 3478502 or equiv.)

C11A, C11B—30-30-uF, 150-V electrolytic
capacitor (Lafayette 34T7672 or equiv.)

D1—1N34A diode

D2—Bridge rectifier, 400 PIV working volt,

1.5 A, 280 VRMS (Erie FWR3004A or
equiv.)

J1—Binding post (Lafayette 9976121 or
equiv.)

L1—High Gain Loopstick antenna coil for use
with 365-pF variable capacitor (Lafayette
3274106 or equiv.)

L2—Universal oscillator coil (Lafayette 34T-
8704 or equiv.)

L3—2.5-mH RF choke (Lafayetie 3275118 or
equiv.)

PARTS LIST FOR UNICORN

000

R1—47,000-ohm, V;-watt resistor

R2—470,000-ohm, V4;-watt resistor

R3—2,200,000-0hm, V;-watt resistor

R4/51—1,000,000-chm potentiometer, audio
taper, with spst switch

R5—3,300,000-0hm, ,-watt resistor

R6—150-0hm, V;-watt resistor

R7—1000-ohm, 2-walt resistor

S1—Part of R4

T1—IF transformer, 455 kHz (Lofayette 32T-
0946 or equiv.)

T2—Universal output transformer (Lafayette
3377503 or equiv.)

T3—Power transformer, 117-VAC pri., 125-
VAC @ 15 mA sec, and 6.3-VAC
@ 0.6 A sec. (Lafayette 3373405 or equiv.)

V1A, VIB, VIC—GE type 6M11 Compactron
multi-section tube

1—5 x 7 x 2-in. aluminum chassis (Lafayette
1278195 or equiv.)

1—Compactron socket (Lafayette 3378701 or
equiv.)

1—4-in. PM specker, 3.2 ohm V.C. (Lafayette
9976268 or equiv.)

1—AC line cord (Lafayette 12T39OI or oqulv.)

Misc.—Hardware, hookup wire, K
perforated metal 1/ 16 in. uluminum shoﬁ,
grommets, tie strip, etc.

JANUARY-FEBRUARY, 1970



42

e @ UNICORN

make yours more attractive by restyling the
dial plate and/or the speaker grille.

We made our speaker grille by punching
four % -in. holes in the simple pattern shown
in the photo, using a standard chassis punch,
and backed them up with plain perforated
metal to protect the speaker cone. (It was
all we had in the stock pile at the time we
built Unicorn.) We made the dial plate by
lettering a 13 x 2% in. piece of white plas-
tic sheet in black letters for the tuning cali-
bration points.

It is suggested that for best results you
follow our layout as detailed in the photos,
to maintain short leads where we found them
necessary, and to advantageously position
parts for ease in wiring and to reduce inter-
coupling problems.

All of the major components with the ex-
ception of T3 and D2 are mounted on top
of the chassis. T3 is mounted on the left
front apron inside the chassis. Bridge recti-
fier D2 is also inside the chassis mounted on

Bottom view of chassis with all components located on the underside identified. It is suggested that

a S-terminal plus grounding lugs at each end
tie strip.

Potentiometer unit R4/S1 is centered on
the front apron inside the chassis with the
control shaft protruding out front for the
control knob. The antenna coil (L1) is
mounted on top of the chassis by employing
a small right angle bracket.

After all wiring has been completed,
double-check it for accuracy against the
schematic before inserting the power cord
into an outlet and turning on the power.

Alignment. Now that you are reason-
ably certain that you have wired up the set
correctly, insert the Compactron in its
socket, turn on the receiver, and allow it to
warm up a few minutes before starting the
alignment. The first step in aligning is to
tune IF transformer (T1) to 455 kHz. To do
this accurately, feed a 455 kHz modulated
signal from a signal generator to the grid of
V1A (pin 2). Temporarily short out the
oscillator tuning section (C3B) of the two-
gang variable tuning capacitor. Adjust the
tuning slug of T1 for maximum signal level
at the speaker. It’s preferable to use an out-

(Continued on page 109)

you follow this layout in order that all leads will be as short as possible and you'll have a minimum
amount of wiring. In most cases the parts are wired from point to point with their leads.
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reason. Its
e means to
make accurate measur voitage and

current on most circuigs

arate meters if the
You must have
most circuits.” Le

ted tWat we said:

doesn’t it?
Think aboutithis for a moment: the VOM
is a 20,000 instrument, so,

when it is set
sistance is a
probability
sistance is

rofimately 1 megohm. In all
isfpossible that this total re-
uch more than the total re-
oltage divider under test, If
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this be the case, then, the voltage divider
design criteria is changed by our VOM act-
ing as a shunt to the voltage divider resist-
ance.

To prove this theory we borrowed a
vacuum tube voltmeter (VIVM) and made
the same test. This time the voltage at point
A read exactly + 15V, the correct voltage
for which it was designed. The moral of this
is that a VOM cannot be depended upon for
accurate voltage readings on low-impedance
circuits,

How does one overcome this? By spznd-
ing $30 to $50 or more for a commercially
manufactured VIVM, or else, by building
our HI-FET voltmeter for about $20 (de-
pending on how many of the parts are al-
ready on hand in the surplus parts box in
your shop). In addition to acquiring a most
useful and necessary piece of test equipment
you will have gained experience in building
and calibrating test equipment.

What Makes It Work? The HI-FET

Just a little of your
time and money will
produce an instrument
that is big on uiility
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circuit was evolved from an old circuit for a
VTVM employing a pentode vacuum tube.
We substituted a general purpose n-channel
FET for the pentode and changed the values
of resistors and capacitors to meet the de-
sign parameters of the FET.

The FET (field effect transistor) conducts
in the drain (d) to source (s) path when
no gate bias is present. If you consider a
channel through the FET and R11 as one
voltage divider, and R13, R14, and R15 as
a second voltage divider, it should be ap-
parent that at some point along the resistance
of R14 the voltage will be the same as that
at the source (s) of the FET. Meter M1,
acting as a voltmeter connected to the arm
of R14, will indicate zero voltage at this
specific point along R14’s total resistance
since there will be no voltage difference.

When a voltage is applied (the meter is
measuring a point in a circuit) to the input
of the HI-FET the gate of QI is biased into
conduction and the source (s) becomes more
positive because of the increase in current
of the transistor. Meter M 1 will now indicate
a voltage proportional to the voltage drop
through the resistors of the voltage divider
on the input of HI-FET that are being used
for the range being used for the measure-
ment. The total input resistance of the series
string of R1 through R9, which makes up
this divider is a constant 22.2 megohms,

therefore, the loading it presents on any
circuit under test is minimal. Capacitors C1
and C2 serve as filters to prevent stray volt-
ages from upsetting the readings.

How To Make One. We housed the HI-
FET in a 6 x5 X 4-in. mini-box. You may
prefer a sloping front meter box or a molded
plastic box similar to those almost universal-
ly used by manufacturers of test equipment.
Before settling on the size of the box you
use to house your HI-FET, select a meter
size of your preference or budget. First cut
a hole just above the center in the front
panel to fit the meter and then drill all other
holes for mounting the range switch, on-off
switch, zero adjusting pot and the input bind-
ing posts or jacks on this panel. Although
the physical layout is not critical, if you fol-
low the one we used, as shown in the photos,
you will find that wiring will be simplified.

We mounted the FET, resistors R10, R11,
R13, and R15, and capacitor C2 on a small
piece of perf board that is held in place
under the positive meter terminal. Poten-
tiometer R12 is mounted on a bracket be-
hind the panel since it is seldom re-set after
the initial calibration, unless the battery has
to be replaced. Potentiometer R14 and
switches S1 and S2 are mounted on the front
panel as are input connectors J1 and J2.

Both of these input jacks are insulated
from the front panel. The metal cabinet has
not been grounded to the circuit ground pur-
posely so that negative voltages can be meas-
ured just by reversing the test leads in the
input jacks without having to consider the
possibility of shorts occurring should the

B1—9V transistor radio type battery (Ev-
eready #216 or equiv.)

C1—0.04 or 0.05 uF, 1.6 kv ceramic disc
capacitor

€2—0.003 uF, 1.0 kv ceramic disc capacitor

J1—Red, insulated jack for banana plug and
phone tip (Lafayette 32E64843 or equiv.)

J2—Black, insulated jack for banana plug and
phone tip (Lafayette 32E64850 or equiv.)

M1—0-50 vA microammeter (Lafayette 99T-
50429 or equiv.) (see text)

Q1—General Electric type FET-1 field effect
transistor

R1—2,200,000 ohm, V,-watt resistor

R2—10,000,000 ohm, 5% resistor

R3—8,000,000 ohm, 5% resistor

R4—-1,000,000 ohm, 5% resistor

R5—800,000 ohm, 5% resistor

R6—100,000 ohm, 5% resistor

R7—80,000 ohm, 5% resistor

R8, R9—10,000 ohm, 1/, -watt resistor

See text

PARTS LIST FOR HI-FET

R10—1,000,000, V;-watt resistor

R11—47,000 ohm, ;-watt resistor

R12—5000 ohm linear potentiometer (Mallory
type U14 or equiv.)

R13—51,000 ohm, ,-watt resistor

R14—2000 ohm linear potentiometer (Mal-
lory type U6 or equiv.)

S1—11 position, sp, non shorting rotary
switch (Centralab type 1001 or equiv.)

$2—Spst toggle switch, 3a-250V

1—Battery connector (Cinch-Jones type 5D or
equiv.)

1—Battery holder (Keystone 203P or equiv.)

1—6 x 5 x 4 Mini-box (Premier PMC 1007 or
equiv.)

1—Set test leads (H.H.Smith type 610 or
equiv.) (see text)

Misc. Hardware, hookup wire, solder, perf
board, flea clips, press on letters for mark-
ing panel, right angle bracket, etc.
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cabinet of the HI-FET touch the chassis of
the unit under test. Of course, if a plastic
cabinet and panel are used this problem is
solved automatically.

We mounted the 1% precision resistors
R2 through R9 directly to their respective
contact points on the range switch (S1).
They are self supporting and are very easily
mounted in this manner. You can of course,
if you prefer, mount them on a separate
piece of perf board and wire from the board
to the switch contacts. Since the accuracy
of readings is entirely dependent on the
value of these resistors which make up the
input voltage divider, we strongly recom-
mend that if you can procure 1% resistors
by all means do so, as the additional cost
should be well worth it to you. Since we
could not locate a readily available source
for 1% resistors, particularly for the high
resistance values required for R2 through
R5, we have listed 5% resistors in the Parts
List. These are easy to obtain and can be
found in most suppliers’ inventories.

Wire up the various components on the
perf board before mounting it. Flea clips
were used as take off points for leads to
other components in the circuit. They also
can be used as mounting and connecting
points for the various parts fastened to the
perf board. This method permits easier re-

Ji J2 Rl Cl 8t

The "innards" of the HI-FET showing location of the
various parts. Note perf board mounted on meter.

placement of any part should this become
necessary. We used a simple angle bracket
to clamp the battery in place between the
top of the meter and the top of the cabinet,
behind the panel of course. You may prefer
to use a clip type battery holder, which can
be purchased quite reasonably. (See Parts
List for part number.)

To speed up completing the project we
used a magic marker to change the cali-
brations on the meter scale. The 0-50 uA

I BTSRRI 111 —
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Circuit of HI-FET. We used precision resistors, but see fext.
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scale is divided into five "_L
major sections, each having =
ten uniform divisions. We
changed the markings to ten major sections
each with five divisions. Should you care to
make a more professional looking scale may
we suggest you refer to the article in the
September/October 1969 issue of ELEMEN-
TARY ELECTRONICS, which is titled: Meter
Scales You Can Count On.

Test Leads. We modified the red probe
end of a standard set of test leads to include
R1 in the handle of the probe. Unscrew the
insulated plastic tubing from the tip of the
red test lead. Remove the wire from the tip
and solder one end of R1 into the tip. Cut
the wire leads of the resistor (R1) to a
length that will just permit soldering it solid-
ly in the tip on one end and soldering the
wire that was removed from the tip to the
other end. Insulate this connection with thin
sleeving to protect the joint but still permit
the assembly to be freely inserted into the
plastic probe handle.
Just as a friendly re-
minder—do not
solder the test lead
wire to the resistor
before making cer-
tain that the plastic
probe handle that
had been unscrewed
from the tip to
make the modifica-
tion originally, has
been slipped over
the wire and is in
proper position to
be screwed back on
to the tip.

Calibrating HI-

HI-FET panel layout.
You may want fo use

a different method for
marking the calibration
of the mefer (see
September/October

1969 Elementary-
Electronics-Meter Scales
You Can Count On).
Also you may want to o

use a dial plate for S1. G : T

LA A aue

470K

Schematic of voltage divider of oscillator power
supply. Note 15v tap af point A (see text).

FET. Before applying battery current to the
circuit we suggest that you double check
against the schematic diagram your wiring
of the unit to be sure that all wiring has
been completed and is correct.

First, place R14 in the center of its rota-
tion, then set R12 at minimum (full re-
sistance) and finally set the range switch
(S1) to the 10 V position. Now turn on S2
and zero the meter by rotating R14 in either
direction until the meter is set on zero. Next
connect the probes to a six volt source,
known to be exactly six volts, and adjust R12
until the HI-FET reads just six volts on its
scale. When you have completed this adjust-
ment you have calibrated all of the ranges
of HI-FET, so go ahead and use it for all
of your measurements within the scope of
its various ranges. You should, however,
check its calibration from time to time. = M
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onoPulse Timer

by Steve Daniels, WB2GIF

OULDN'T YOU RATHER listen to a dulcet tone
when timing a science project, or in the dark-
room timing exposures and/or development, or when
timing sports events, or any timing you may require,
rather than to have to use a stop-watch? You can, you

Use our
beeping timer
in timing your

darkroom or
sports events
and check the
text for a

test of your
understand-
ing of
electronic
circuits!

know, by building an electronic timer, and you can build our
SonoPulse timer for about $12.00.

Why bother, you say. Well, for one thing, think of the pleasure
and experience you will have building this intriguing solid state
device; for another, particularly when in the darkroom, you are
not forced to strain your eyes concentrating on the face of a dimly
illuminated (safe light) clock. And, if you use a foot switch to
trigger the SonoPulse, both hands will be free to perform other
necessary functions during the timing process.

The SonoPulse employs one unijunction transistor (UJT) and
one pnp general purpose transistor, plus five resistors, two elec-
trolytics, a 9-v transistor radio battery, and an interesting new
solid state miniature audible-signal device that emits a pleasant
beep tone, develops a husky signal (approx. 50-80 dB). Although
the audible signal unit draws just a couple of mA, it's all
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housed in a neat 6 x 3% x 2-in. plastic in-
strument case. The timing pulses can be var-
ied from one every 3 of a second to 3.5
pulses pzr second.

Howr It Works. The UJT (Ql) is con-
nected as a conventional relaxation oscilla-
tor wherein C1 and C2 charge—but wait a
minute—how can these capacitors be
charged when the ends of the series connec-
tion are both returned to the positive side of
the battery? And if, as stated above, this is
a series string of two electrolytic capacitors,
each having definite plus and minus connec-
tions, how do you account for the two nega-
tive leads being connected together and
floating, with each positive lead connected
through resistors to the positive side of the
battery?

The prime reason this manuscript was
published by the Editors was the open chal-

lenge the schematic diagram presented to
those who wish to find out how the circuit
works. Take a good look at the schematic
diagram and tell us honestly that you know
how the circuit operates. If your answer is
affirmative, then dollars to doughnuts you
are either a genius or you're just fooling
yourself. Before you read on any further,
the Editors suggest that you copy the diagram
onto a piece of paper and sit down with
others who understand schematic diagrams
and see if you can dope out exactly how this
circuit works. You'll be surprised to discover
how complicated a simple circuit can be.
Here is a simple explanation of how the
capacitors are charged. Since the collector-
to-base junction of Q2 is the equivalent of
a diode and has diode leakage, the mystery
should be solved. What is required to charge
these capacitors is a negative reference point,
which in this circuit is the collector-to-base
junction. When the firing point of the emit-
ter of the UJT (Q1) is reached, C1 and C2
discharge through the UJT and produce a
negative pulse at the base of Q2, causing it

Ql
2N2160

PARTS LIST FOR SONOPULSE

Bl  9-V transistor radio battery (Eveready 216
or equiv.)

Ci, C2 50-uF, 16-V electrolytic capacitor (La-
{cyella 34E85521 or equiv.)

Ji @ren circuit phone jack (Lafayette
F9E62135 or equiv.)

Q1 CE unijunction transistor type 2N2160

Q2 GE iransistor type 2N190

R1  27,000-ohm, V,-watt resistor

R2 330-chm, 14 -watt resistor

R3 100,000-Ohm, linear potentiometer (La-
fayette 33E11404 or equiv.)

R4, R5 1000-ohm, 14 -watt resistor

T T e

S1 Switch, single-pole momentary, normally
open, pushbuiton (Lafayette 99E62184 or
equiv.)

1 6% x 33/16 x 173-in. bakelite box with
aluminum panel (Lafayette 99E62721 or
equiv.)

1 Keystone # 203P hattery holder

1 Battery connector (Lafayette 99E62879 or
equiv.)

1 Mallory “Sonalert’ electronic audible signal
device (Lafayette 12E74018)

Misc. Bolts, nuts, 4-in. spacer, perf board,
flea clips, knob, etc.
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The works of our
SonoPulse timer.
Though layout isn't
critical this parts
arrangement assists

in hooking up the unif.
The UJT and the unique
audible alarm device
help make this compact
package a reality.

to conduct. Capacitors
C1 and C2 are connect-
ed “back-to-back” to
produce, in effect, a bi-
polar capacitor since
both open ends of that
series connection are
positive with respect to
ground while idling be-
tween charges.

How to Build It. A
review of the photos
reveals the simplicity of

construction. The lay-
out is not critical. We
mounted all of the

components, with the exception of the audi-
ble signal unit, the jack to which switch S1 is
connected, and the battery, on a 2 x 2-in.
piece of perf board which, in turn, was
mounted within the housing by one bolt and
14-in. spacer. The audible unit is mounted
in the base of the plastic case, centered in
the upper half, by drilling a single 13¢-in.
hole in the base of the case. You may use a
chassis punch, circle cutter or nibbling tool
to cut this hole.

The timing control is mounted centered’
in the lower half of the base and the jack
to which the starting switch is plugged for
connection to the circuit is mounted on the
case wherever it will be most convenient.
(Our unit has it mounted in the base near
the timing control.) A blank piece of alumi-
num covers the plastic case and serves as a
bottom plate. I

We used flea clips in the perf board as
intake-off points for the potentiometer, bat-
tery and jack connections. You may want,
also, to use flea clips to mount and connect
the transistors and other parts, which makes
it easier to replace the parts that may be-
come defective. Although we held the bat-
tery in place with a simple clip bolted to the
side of the plastic case, you may prefer using
a battery holder.

As you can see in the photo, we used a
miniature pushbutton switch which we
mounted in a discarded container from sol-
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a

der for S1. It serves the purpose well. How-
ever, should you prefer a foot-operated
switch you may improvise one or buy a com-
mercially built foot switch. You can easily
make one by mounting the miniature push-
button switch in a rubber, hollow door wedge
(available from hardware or variety stores).

(Continued on page 108)

Operating side of the SonoPulse timer. Note the
simplicity of controls that make it easy fo use.
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Anyone that uses electric-powered hand
tools needs a Bucket of Volts, Reason
is that extension cords can’t reach to forever.
And anyone that knows how to use those
electric-powered hand tools won't find any
problems in the construction of the Bucket
of Volts we're about to describe. Construc-
tion is largely just a packaging job—you
simply build a carrier for a 12-V automotive
storage battery and wire up a Knight-kit KG-
666 Power Inverter/Charger.

That’s all you need—except for a few
short cables to connect the battery to the
Power Inverter/Charger.

The charger section charges the storage
battery when the Inverter/Charger is plugged

First, clamp two ends together and drill 7/16-in.
holes for rods, /5-in. holes for rope handle.

Ever wish you had a Bucket of
Volts to power a job that was a
mite too far from an outlet?

into a convenient wall outlet. Then the bat-
tery provides for the inverter section at some
location where a wall outlet isn’t handy. It's
a lot like filling a bucket with electricity to
carry it to wherever you need it. And you
won't have to waste half your time fooling
with tangled extension cords.

Bonus Extras. For even more conveni-
ence, you can add an automotive cigarette
lighter socket—about $2.00—to power any
of those plug-in accessories designed for
passenger cars without even having the car.
You'll find many uses for a battery-powered
vacuum cleaner around the patio or for a
12-V CB rig or high-powered spotlight when
camping or fishing.

Next, insert threaded rods in bottom holes of one
end. Position bottom shelf, insert proper spacer.
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Here's your answer in a portable
powerhouse that goes anywhere.

by Elmer C. Carlson

The KG-666 used as an inverter will
power just about any small 117-V (AC or
DC) appliance—a couple of fluorescent
lights, a pair of 75-watt flood lights, a small
electric drill, soldering iron, or even an elec-
tric typewriter and desk lamp. So why not
enjoy a new freedom—take your work, or
your hobby, out under the trees and away
from those four walls!

The Circuit. The basic hookup for the
Bucket of Volts is shown in our pictorial
diagram (see next page). Connections to the
battery terminals can be made using replace-
ment cable terminals, available at most auto-
motive parts suppliers.

Connecting cables for the inverter input

i

With second end in place, hex nuts are thumb-fighte
ened, excess length of rod cut off flush with nut.

JANUARY-FEBRUARY, 1970

should be at least AWG-14; AWG-12 or
AWG-10 would be even better. If heavy con-
ductor wire isn’t handy use two AWG-14
wires in parallel or even three AWG-18
wires.

Since the size of the battery case will vary
from that of a small battery used for a com-
pact or small foreign car to the dimensions
of the largest-sized lead-acid battery used in
the plushiest automatic monster on four
wheels, we've left it for you to put your
own battery’s dimensions into our pictorial
diagram. But whatever you do, be sure you
pick a high-capacity battery. Don’t think you
can get power for very long out of one of
those small batteries used for motorcycles

When fourth and last rod has been seated, if's fime
to tighten nufs securely. Two wrenches work best.
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or little sports cars. Think Cadillac!
Battery Buying. Considering the wide
variety of truck, tractor, marine, and pas-
senger car batteries, you can choose from
better than two dozen sizes and styles. You
can either pick up a serviceable battery at a
used auto parts dealer or junk yard or goto a
discount house or gas station for your bat-
tery. No matter where you go be sure to

pick a popular size and style. After all, you
don’t want to put together a new battery
carrier every couple of years when you have
to replace the storage battery!

To prolong battery life make sure the bat-
tery is always charged and filled with dis-
tilled water. While some claim that tap
water is satisfactory for batteries, you'll get
longer use if you, personally, fill your bat-
tery with distilled water. Treat a battery with
all possible loving care and you can get four
to six years out of a battery with a two-year
guarantee. L

1—3%;-in. plywood end (2 required—see text)

2—%;-in. plywood shelf (2 required—see text)

3— ¥, -in. plywood spacer block (to make unit
flush with floor)

ded rod (4 required)

4—3%Y x 16 thr

5—Y-in. cable clamps (4 required)
6—3-in. flat washers (16 required)

BILL OF MATERIALS FOR BUCKET OF VOLTS

7—3%-in. hex nuts (16 required)
8—12-V auvtomobile battery
9—Knight-kit KG-666 power inverter/charger
(Allied 22 A 3906 X)
Misc.—Battery cables, battery clamps, rope han-
dle, harware, etc.
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GRIP
SIGNAL
TRACING
GUN

Arm your shop with our signal tracing gun to hunt the culprit in troubled circuits
by Homer Davidson

ntegrated circuits (ICs) are here to stay.

To gain experience in using them, as well
as in building special equipment that benefits
from their design advantages, why not con-
struct our pistol-grip signal tracer, which
uses a single IC? This instrument, though
small in size, is big in performance. The
unit has many applications in tracing signals
through receivers, transmitters, modulators,
tape units, etc.

The RCA type CA3020 IC, heart of our
signal tracer, is a multi-purpose, low-level
wide band amplifier that operates on 3 VDC,
easily obtained from two small penlight cells.

Utilitarian Packaging. By building our
signal tracer into the form of a hand gun,
with separate probes for audio and RF sig-
nals, we have a very easy-to-use signal trac-
er. It will help in troubleshooting electronic
circuits by following signal flow through the

€3 C5

Ti

1/8
SPEAKER

JANUARY-FEBRUARY, 1970

unit under test from its input to its output.
The complete assembly uses several modern
construction techniques to package this mul-
tifunction signal tracer in its small unique
housing. The unit is modularized, having
an amplifier module, audible module, and
power module.

Two penlight battery cells wired in series
comprise the power module to develop the
3 VDC required by the amplifier. The
audible module is the 2-in. PM speaker
which is mounted within the pistol-type
housing. The amplifier module is a printed-
circuit assembly containing all of the com-
ponents for the amplifier except for the
switch and volume control.

Be a Gunsmith. The housing for our
pistol-grip signal tracer is fashioned from
a scrap of %-in. plywood, approximately 6
x 7 in., finished on both sides. Before finally
shaping it into the form of
a pistol, we suggest that you
make the necessary cut-outs
as shown in Fig. 1, in order
that you can leave sufficient
plywood around the cut-outs
so as not to weaken the fin-
ished structure.

Pistol grip tracer’s right side cover
removed fo show location of
speaker, the IC, (mounted on ifs
circuit card) and various

other components on card.
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The two plates that cover the main cut-
out for the speaker and circuit card can be
made from hard board (Masonite) or alumi-
num. When drilling the speaker grilles,
clamp both pieces together so that both will
be identical and you will have just one drill-
ing session. When drilling the large holes
for the batteries and probes, use a smaller
bit to first drill a pilot hole. This will keep
the final drilling with the larger bit properly
centered and prevent possible splitting of the
plywood. Use a 3% bit for final hole size
in the barrel and a %2 bit for the hole in
the handle to accept the batteries. Drill a
Ys-in. hole from base of handle through to
the cut-out to pass the positive battery lead.
Also use the same size hole centered in base
of the battery hole to the cut-out to pass
the negative battery lead.

A circle cutter will do the best job in
making the speaker opening. However, if
one is not available you can make this cut-
out with a coping saw.

When all cut-outs and holes have been
made and the pistol from has been fashioned,

fill any chips, resulting from this work, with
plastic wood or wood filler and then sand
down the gun body until its surface is
smooth. Round off all edges and apply sev-
eral coats of flat black spray paint. Spray
the cover plates flat white or any other con-
trasting color you may prefer to make your
signal tracer look attractive, as well as being
a useful piece of test gear.

Probes are made from stiff, heavy wire
obtained from an ordinary coat hanger. Cut
two straight pieces about 5-in. long and bend
a small loop in one end of each piece. Grind
or file the opposite ends to sharp tapered
points about Y2-in. long. Clean the wire
loop and the points thoroughly and tin them,
using a heavy-duty soldering iron or gun.
Bend one of the probes as shown in Fig. 2;
this will be used as the audio probe.

Printed Circuit Board. The amplifier
module circuitry is made by etching the cop-
per foil of a 2% x 1Y8-in. piece of copper-
clad perforated phenolic board (details on
the etching process will be found on page
32 of the September/October 1969 ELEMEN-
TARY ELECTRONICS). Fig. 3 is a full-scale
drawing of the circuit board that can be used
as the pattern for applying the resist. Push-in
terminals should be used to anchor and con-
nect components mounted on the board.

Schematic of signal fracer. o I 02
Note the difference RF PROBE . 005)
between the RF and audio

inputs. RF input is ahead 01
of diode which serves as
defector extracting audio

from RF signal, then fed
into amplifier af same
point as the audio probe.

AUDIO PROBE

SPKR

PARTS LIST FOR
PISTOL-GRIP
SIGNAL TRACER

B1—3-V battery, 2 Eveready COMMON (GND)
#904 or equivalent cells
in series
C1—0.05-uF, 75-V ceramic
disc capacitor (Lafayette
9976068 or enuiv.)
C2—0.005-uF, 75-V ceramic disc capacitor
(Lafayette 9976062 or equiv.)
C3, C5—0.1-uF, 75-V ceramic disc capacitor
(Lafayette 9976069 or equiv.)
C4—0.01-uF, 75-V ceramic disc capacitor (La-
fayette 9976063 or equiv.)
Q1—RCA 3020 integrated circuit
R1—5000-0hm, oaudio taper potentiometer
with switch S1 (Lafayette 9976019 or equiv.)
R2—1000-ohm, V;-watt resistor
R3—1.0-ohm, 4-watt resistor

oy

$1—Spst switch (part of R1)

T1—Output transformer: pri., 125 ohm CT;
sec., 8 ohm (Lafayette 3378571 or equiv.)

1—2-in. speaker, 8-ohm voice coil (Lafayette
9976036 or equiv.)

Misc.—¥;-in. plywood 6 x 10 in.; hardboard
or aluminum sheet; wire coat hanger;
screws; solder; push-in terminals; GE silicone
rubber cement; spray paint; phenolic, per-
forated, copper-clad on one side, circuit
board; hook-up wire; alligator clip; etfe.
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MOUNTING HOLE FOR BOLT TO S 1k
HOLD PROBE i R POEL

2" DIA. OR SNUG FIT
FOR SPEAKER USED

4 DIA. THRU HOLE
8 DIA. HOLE x 23 LONG

Al —=t

Fig. 1. Gun's main frame in
which are mounted the speaker,
printed card and batteries.
Right above: Cover plates, two
needed. Fig. 2. Right, RF and
audio probes are of stiff wire.

Flow solder around the push-in pins where
they make connection with the etched cop-
per circuitry; the locations of the compo-
nents are detailed in our photos.

Mount all components and double-check
to be sure they are correctly located before
soldering them to the push-in pins. Though
recommended, it isn’t absolutely necessary
to use push-in pins. Wire leads from the
components can be fed through the holes in
the perforated board and soldered directly
to the copper foil remaining after the etching
process. Apply the soldering iron as quick-
ly as possible, since excess heat can destroy
bonding of the foil and also, the miniature
components, especially the IC. If at all pos-
sible, use a small battery clip as a heat sink
on each lead when soldering the IC.

If you don’t want to go through the etch-
ing process to make a printed circuit board,
the circuit can be hand-wired to the com-

Tl IC1

Printed circuit card with all
identified. When circuit checked
out cement in main frame.
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SPEAKER HOLES

b " !
RF . l

+ DIA. EYELET AT END

BEND DOWNWARD

AUDIO PROBE
AF

GRIND SHARP POINT ON END

ponents in lieu of the copper foil. You would
then use unclad perf board. Make all leads
between components as direct and as short
as possible.

Assembly. First step in assembly is to
mount the probes. Solder hook-up wire for
connecting leads to the tinned loops on the
probes. The straight probe is bolted to the
top of the large hole drilled in the barrel.
Drill a clearance hole for the bolt, centered
in the 3-in. width of the top of the gun
barrel, about 2 in. from the front. Use a
6-32 machine screw just long enough to
pass through the plywood and wire loop and
to leave enough threads exposed to attach
a nut and retaining washer. The bent probe
will rest on the bottom of the hole in the
barrel.

After positioning it, fill this hole com-
pletely with GE silicon rubber sealant which
will, when it sets, hold the probe in position

R
e

Fig. 3. Exact size printed card
layout. Trace lines on copper
faced side for efching circuif.
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and separate and insulate it from the top
probe. Solder the series connection between
the batteries as well as the positive and nega-
tive leads before inserting the batteries and
screwing down the bottom plate of the han-
dle. Next, mount the batteries in the handle.

This done, fasten one of the side cover
plates to the body in its proper position with
small wood screws. Drop the speaker into
place from the opposite side of the cut-out
so that front of speaker rests on the cover
plate. Spot several drops of the silicon rub-
ber sealant around the circumference of the
speaker to hoid it in place.

The switch and sensitivity control is
mounted on the bottom surface of what
would be the trigger guard if this were a
weapon. It is held in position by two small
wood screws passed through solder lugs of
the volume control and screwed into the
wood. Use either several washers or nuts, as
spacers, to keep from distorting the shape
of the soldering plugs. Connecting wires to
the switch and the control are fed to the
amplifier cut-out through V&-in. holes drilled
into the housing adjacent to the connecting
points on the switch and control.

Solder the diode and input capacitor to
the leads from the probes and lay them on
the bottom of the cut-out. Be sure diode is
polarized as shown in the schematic.

Now mount the circuit card in the open-
ing provided for it. Place the card tightly
against the speaker magnet and use the sili-
con sealant to cement it in position. Solder
all leads from the batteries, the probes, the
switch and sensitivity control and a flexible
lead about 12-in. long with an alligator clip
on its free end, to be used as the ground
lead, to their respective connecting points.
It will be wise to make a preliminary check
of the amplifier before fastening it in posi-
tion with the sealant. To do this, connect
the batteries and turn on the switch. Set the
sensitivity control nearly full on, and touch
one of the probes; a humming sound in the
speaker will indicate the amplifier is work-
ing.

Final Test. Now that you have com-
pleted all of the construction (except for
installing the final cover over the cut-out)
you're ready for the crucial moment. Will
the tracer work? But of course it will—you

This is how your completed gun
will look. The contrasting color
cover plate is attractive.

made a preliminary test before applying seal-
ant to hold the circuit card in its cut-out.

Turn on the switch and set the sensitivity
control to maximum. You should hear a
fairly loud hum whenever you touch either
probe. Another check is to hold either a
soldering iron that is connected to the power
line, or a soldering gun near the probes but
not touching them. A loud induced hum
should be heard. Changing the setting of the
sensitivity control should vary the loudness
of the hum. Minimum volume should be
just after the switch is turned on, maximum
should be at full-on rotation. If your tracer
reacts just the opposite of this, reverse the
two outer connections to the control.

If no hum is heard, either in the pre-
liminary or the final test, first check battery
polarity, battery voltage, and current drain.
A 0 to 50-mA milliammeter connected in
series with either battery lead (observe cor-
rect polarity) should read 18 mA with the

(Continued on page 107)

Left side of gun with cover
plate removed showing underside
of printed circuit card.
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COMPASS GALVANOMETER

nunnnnmmnannunnnit by T. A, BLANCHARD 10miiininn i i g

Muny electrical measuring
instruments today are
based on the design of the
d’Arsonval String Galvanome-
ter, but substitute a needle-
suspended coil riding on jew-
eled bearings for the hanging
coil employed in the original
precise lab instrument.

The galvanometer is not
often used to measure quantity
of current flowing in a circuit,
but rather to indicate the polar-
ity and presence of small cur-
rents by comparison to null
methods. The compass galvanometer (made
from the illustration at right) can be used
with a Wheatstone bridge to indicate null
points.

The d’Arsonval instrument suspends a
small coil between the pole faces of a per-
manent horseshoe magnet. When a current
flows through the coil it becomes an electro-
magnet and its like poles repel the like poles
of the horseshoe magnet, thus causing the
coil to turn on the connecting wire. The
strength of the current through the coil de-
termines the extent of the coil’s rotation.

A small pointer attached to the moving
coil registers on a curved dial, or a tiny
mirror is attached to the galvanometer string.
A beam of light is aimed at the mirror,
bouncing the beam off to a wall screen or
chart to give great magnification of tiny
current changes in a darkened room.

Making A Simple Galvanometer. A
small amount of insulated magnet wire, any
Boy Scout pocket compass and a 2¥4 x 3'%-
in. scrap of plywood is what you need to
make the compass galvanometer. Cut a strip
of cardboard %-in. wide and 334-in. long.
Score the cardboard 3 in. from each end,
with a dull knife blade and crease so the
cardboard form resembles a C or bridge
shape. Now glue the cardboard to the edges
of the wood base. Do not use tacks!

Bind the cardboard with a rubber band
until glue or cément dries. Wind 25 turns

CONNECT TO
DC SOURCE
(SEE TEXT)
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CARDBOARD FORM
GLUED TO BASE

VIIND SCOTCH TAPE AROUND FORM
TO HOLD WIRES IN PLACE

.

25 TURNS OF #28
MAGNET WIRE

CONDUCTING ¢
SUSPENDING
WIRE

Easy to build, the com-
pass galvanometer
(above) can be assem-
bled in an hour at prac-
tically no cost. At right is
hanging coil galvanom-
efer used in labs.

S OF
o HORSESHOE
MAGNET (10F 2)

(
i

of #28 magnet wire around the cardboard.
Heavier wire and fewer turns will work, too,
with a slight drop-off in sensitivity.

Scotch tape is wound around the finished
coil to keep the wire turns in place. Con-
nect the ends of the coil to screw terminals
or clips. Slip the compass under the coil in
a position where its needle comes under the
coil and parallel to the coil turns.

Connect the galvanometer in series with a
flashlight battery and bulb, a buzzer or a toy
motor, etc. When the circuit is closed, the
compass needle will be drawn so that it is
at right angles to the coil. A slow swing of
the needle indicates the circuit is drawing
little current. A rapid swing denotes an in-
crease in current flow.

To show how sensitive this simple gal-
vanometer is, connect what appears to be a
dead flashlight cell across the terminals, im-
mediately breaking the circuit. The com-
pass needle will spin at a merry clip, indi-
cating there is still some life in the “dead”
cell. L]
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Student leaves language lab where
he has put in many hours in his §
new language—English. Mobile
classroom can go most anywhere.

If’s difficult to travel in a place where you don’t
speak the language, but trying to make a living
under such circumstances poses one whale of a prob-
lem. In New York City, attempts to leap over the lan-
guage barrier are being made by a new organization
called BOLT.
Funded by the Department of Labor, and operat-
. ing as a project of the Puerto Rican Forum (a non-
profit community-oriented service), BOLT (for Basic
Occupational Language Training) teaches job Eng-
lish to Spanish speakers employed in banks, hospitals,
housing authorities, and other organizations in metro-
politan New York.
Directed by Miss Anna C. Zentella and pro-
grammed by Mr. Antonio Martinez, BOLT has been
mobilized into a modern language-teaching unit and
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Above, left, instructor inside van monitors tape that is used in her teaching. Thanks to all-electronic
hookup, she can speak to students individually or collectively at will. Above, right, student takes
one of several tests during course fo defermine progress. Below, left, students sit through taped
English comprehension test fo gauge qualifications for course. Below, right, young student ponders
question as it is heard over earphones. Below, bottom, instructor explains test sheet to student.

travels to various businesses to carry out its teaching
program. It is equipped with the latest electronic
teaching machines and bi-lingual instructors. With an
employer’s consent, the mobile unit will teach about
15 employees at each job site for a six-week period in
50 hours of English. Alternatively, it will teach 100
hours of instruction for a twelve-week period.

Some of the research studies that have been made
by BOLT after the courses have been given indicate
that the student-workers of varying ages and educa-
tional levels have improved their English skills—even
within a relatively short training period. And perhaps
of greater interest to the employer is that the increased
ability of the worker to communicate gave him a bet-
ter job motivation and also increased his loyalty to
the organization he was working for. L]
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by Don Jensen :

Vera Cruz, Maracaibo, Cap Haitien, and Kingston are just a few of the exotic

or nearly two centuries, from the early

1500s, the coastal crescent that curves
from the Orinoco to the Yucatan peninsula
was the richest spot on earth. This was the
fabulous, fabled Spanish Main, where the
New World’s treasure was stored awaiting
galleons to carry it to the Court of Castile.

Here were the fortified cities of Cartagena
de Indias, Portobelo, Panama, and Vera
Cruz. In the waters that washed its shores
sailed the bullion ships and merchantmen.

Attracted by the glitter were plunderers,
pirates and privateers, sea dogs and buc-
caneers. From bases on the Mosquito Coast
and hidden Caribbean coves they came:
Drake, Hawkins, Calico Jack Rackham, Red
Legs Greaves, and the blackbearded man
called Teach. They sailed forth, sacking
cities, seizing ships, and stealing millions—
perhaps billions—in gold, silver, pearls, and
gems.

The age of piracy ended in the late 17th
Century as the wealth dwindled. Now the
only gold along the Main is that of sun and
sand. But for listeners there’s still a treasure
of DX to be found in the lands from Vene-
zuela to Mexico, and in the pirate islands.

Cartagena On BCB. Queen of the Indies
was Cartagena. Five times in two hundred
years the fortress city was conquered. To

Sir Francis Drake, whose black sails entered
the broad bay on Ash Wednesday, 1586, the
royal coffers yielded thousands upon thou-
sands of silver pesos. Today, its population
almost half a million, Cartagena blends the
new and old; a busy modern port an in-
dustrial city spills out beyond its still stand-
ing colonial walls. Oddly enough, considering
its size, Cartagena has no shortwave broad-
casting stations. But there are five medium-
wave outlets.

During the late evenings, DXers can hear
HJAE, Emisoras Fuentes, a 10-kW station
on 922 kHz. The split frequency—between
regular U.S. channels—makes reception a
bit easier, though careful tuning is a must.
HIJAE is part of the Colombian Todelar net-
work and, unlike many Latin Americans, is
on all night.

For those who “read” CW, there’s coastal
radio station HKA on 8666 kHz. This one
handles shipping traffic in the Caribbean.
You may hear it calling CQ around 0530
GMT.

Panama And Mexico. Northward along
the coast is the Isthmus of Panama. Here
were the towns of Nombre de Dios and Por-
tobelo, where great trade fairs were held
each year when the Spanish fleets called.
Here, too, is Panama City, which Sir Henry
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cities whose names rang through the beards of pirates and radio announcers!

Morgan and his 1400 cutthroats looted for
a million and a half pesos in 1671.

Though two shortwave stations are listed
for Panama City, and an American naval
officer passing through the Canal recently
reported them active, it’s been several years
since they were heard Stateside. Best bet
these days is HOU31, La Voz del Baru, in
the west Panama cattle town of David. It’s
being heard on 6045 kHz. around 1030
GMT. If sacking is in your bag, forget it—
early-morning listening is a must! But Pana-

manians are rare and this one is worth losing
a little shuteye for.

By the way, though much younger than
Panama City, David—pronounced dah-
VEED—is not without pirate links. It, and a
nearby river, are named for one Captain
David, an English buccaneer who raided the
area in 1685.

While Cartagena and the Panamanian
towns handled the wealth of the Americas,
through Vera Cruz passed the oriental riches.
Each year the Manila plate ship crossed the
South Sea to anchor at Aca-
pulco. Well-guarded mule

DX TREASURE CHART

kHz. Station Location
770 R. Jamaica & Rediffusion

922 HJAE, Emisoras Fuentes

Kingston, Jamaica
Cartagena, Colombia

4860 YVQE, R. Maracaibo Maracaibo, Venezuela
5945 YNRG, R. Zelaya Bluefields, Nicaragua
5955 TIQ, R. Casino Limon, Costa Rica
6020 XEUW, Eco de Sotovento Vera Cruz, Mexico
6045 HOU31, La Voz del Baru David, Panama

6105 XEQM, Sistima R. Yucatan Merida, Mexico

8666 HKA, Coastal R. Cartagena, Colombia
9580 YNTP, R. Mar Puerto Cabezas, Nicaragua
9770 4VEH, Evangelical V. of W.I.  Cap Haitien, Haiti
11835 4VEH, Evangelical V. of W.I.  Cap Haitien, Haiti
11875 Radiodif. Nac. de Nicaragua Managua, Nicaragua

Except as noted in text, evening hours will provide hest reception.

trains carried its contents
across Mexico on El Camino
Real, the royal road. Joined
by others from the silver
mines of the interior, the
trains finally plodded into
Vera Cruz. In the fall, ships
came to carry the treasure
back to Spain.

In 1568, the Englishman
John Hawkins, and his
younger cousin, Drake, set
their sights on Vera Cruz.
But an August hurricane and
a Spanish defense wrecked
the fleet and their hopes.
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DXers tuning for Vera Cruz will find
XEUW, Eco de Sotovento on 6020 kHz. dur-
ing the evening. Another Mexican city well
known to the freebooters is Merida, Yuca-
tan. Its XEQM, Sistema R. Yucatan, is
frequently heard on 6105 kHz.

Haiti And Jamaica. Piracy, it is said,
really began on Tortuga, an island just across
a narrow strait from the present-day city of
Port de Paix, Haiti. Buccaneer, in fact, is
a corruption of the French word boucanier.
A boucan was an open fire pit over which
French colonists cured cattle hides before

Engineer's eye view of the control room at 4VEH,
Evangelical Voice of the West Indies in Cap
Haitien, Haiti. Best heard during the evening
hours on 9770 and 11835 kHz.

they discovered piracy paid a far better
price in gold!

Port de Paix is a dingy Haitian town of
about 6000 persons. Unfortunately, its sole
shortwave station, R. Capois la Mort has
been out of service since 1967. And when
it will return to the air is anyone’s guess.

Not far away, at Cap Haitien, is one of
the best known SWBC stations in the area,
4VEH, the Evangelistic Voice of the West
Indies. This friendly missionary station is
about as far as you can get from the spirit
of Jolly Roger. If you haven’t heard it al-
ready, tune their Listeners’ Post program
at 0300 GMT, Saturdays (Remember that’s
10 p.m. EST, Fridays).

But the wickedest pirate lair of them all

was Port Royal. It was to this corrupt town
on Jamaica’s south coast that the looters
returned to swill rum and toss away their
ill-gotten gold in squalid fleshpots. But in
1692, an earthquake—God’s retribution,
some said—caused the city to sink into the
sea. A few miles away, at the north end of
the excellent land-locked harbor, Kingston
grew up.

Today, Kingston, capital of Jamaica, is a
major city and home of Radio Jamaica and
Rediffusion. Of its several medium wave
frequencies, U.S. listeners most commonly
hear 770 kHz. In addition to its broadcast-
ing stations, RJR operates a wired program
—rediffusion—service. But since these pro-
grams are carried by landlines to Jamaican
homes, you'll have to concentrate your ef-
forts on the radio outlets.

Pirate Town! What happened to the
pirates who scourged the Spanish Main?
Many died in battle or fell victim to disease
and drink. Others died in Spanish inquisi-
torial chambers or at the end of a length
of English hemp. But some just quietly
slipped away to peaceful retirement along
the uninhabited Mosquito Coast of Central
America.

There they established settlements, which
ultimately, as in the case of British Hon-
duras, gave a distinctly non-Latin flavor to
parts of the region. Perhaps the most inter-
esting of these, now part of Nicaragua, is the
city of Bluefields.

Until quite recently, Bluefields was vir-
tually cut off from the Nicaraguan govern-
ment in Managua. Its language, culture and
way of life are more like those of Jamaica
than of Spanish-speaking Central America.
Its now largely mulatto population, mostly
seafarers still, are anglophiles with close
emotional ties to the Crown—strange when
you consider the Crown colonies during the
past 20 years.

Therefore it isn’t surprising that Blue-
field's R. Zelaya, on a frequency that has
been varying around 5945 kHz., has oc-
casional English programs and announce-
ments in addition to its Spanish programs.
It also helps account for the fact that R.
Zelaya is friendlier than the typical Latin
American station to SWLs who write their
reception reports in English. Usually in fact,
it replies with a QSL letter, a practice that
very few stations care to follow.

Yes, these stations and others like them
prove that there still is plenty of treasure
for DXers along the Spanish Main. L
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HIGH-FIDELITY

REALISTIC MODULAIRE 12-1471
Solid-State AM/FM-Stereo
Component Receiver System

[0 If you're in the market for one of the so-
called “Portable Stereo Players” the Radio
Shack Modulaire Stereo System—which is

competitively priced with the portable play-

ers—may be a far better choice.

The Modulaire system consists of an
AM/FM-stereo receiver and two matching
acoustic suspension speakers, each having a
walnut finished wood cabinet. In terms of
performance, particularly power output, the
Modulaire is, essentially, a portable system.
What it has going for it are better quality
speakers, and styling that blends with most
any decorating scheme.

The receiver has inputs for either a high
level phono pickup (ceramic type) or a tape
recorder. Phono jack outputs are provided
for connecting the stereo speakers and a
tape recorder. A stereo phone jack is also
provided, as well as terminals for an FM
antenna. An external AM antenna terminal
is provided in addition to the built-in AM
loopstick antenna.

Front panel controls are: volume, balance,
bass, treble, selector, and tuning. The AC

MULTI-PLEX Awﬁgit:af
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power and AFC switches are also on the
front panel.

The system is supplied with pre-wired
speaker cables which ensure that speakers
are correctly phased when connected by
these cables.

The receiver is modularized, with separate
printed circuit modules for the front end,
IF strip, audio, power supply, etc. This re-
sults in a very compact unit measuring just
16% x 4 x 8%-in. (WHD). The matching
speakers, which normally are positioned on
either side of the receiver, can be easily
placed in any location by simply adding to
the supplied speaker wires. Each speaker is
8x1034 x8%2-in. (WHD).

Performance. Measured power output
per channel for less than 1% THD (total
harmonic distortion) was 3 watts rms. While
this is low by hi-fi standards, it is compet-
itive with portable systems, and combined
with the relatively high efficiency speakers
the 3. watts delivers a substantial sound out-
put level. As shown by our frequency re-
sponse curves, the amplifier is reasonably

ANTENNA

Bottom view shows
modular construction
with separate prinfed
boards for each
functional circuit. Front
end, IF amplifiers, AF
amplifiers, power
supply, and multiplex
circuits are each built
complete on a separate
printed board and
inferconnected with
wiring harness.
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SPEAKER

INPUT
- JACKS JACKS

. TaPEOUT
"UACKS

flat with the tone controls centered. The
tone controls provide equalization from a
modest to broad range depending on the
frequency. Signal-to-noise ratio is better
than 70 dB, with no apparent hum at any
volume control setting.

The FM sensitivity measured 5 «V (IHF),
with full noise suppression at 15 uV. The
FM frequency response was essentially flat.
Typical of many budget stereo systems, the
FM-stereo mode had a noticeable hiss with
moderate to weak signals which could be
eliminated by switching to the mono mode.
A full time indicator lamp shows which sta-
tions are broadcasting in stereo. Stereo sep-
aration, by the way, measured 27 dB at
mid-frequencies.

The AM performance was adequate,
which is typical of most AM receivers avail-

able today. AM noise suppression was aver-

age, which means “hash” from fluorescent
lights and universal motors was unnoticed
on all but the weakest stations.

The Radio Shack Modulaire system, com-
plete with speakers, is priced at $99.95. A
matching record changer and base, which

HEADPHONE

Above, front view of control
center of Realistic Modulaire
system. Long dial makes for easy
tuning; convenient location of all
other controls helps fo

simplify overall operation.

Left, a rear view of confrol cenfer,
showing jacks for connecting
antfennas, auxiliary inputs,
recorder, speakers, and a

pair of headphones.

JACK
fits on top of the receiver, is available. A
package consisting of the Modulaire system,
the changer and a changer cover is priced
at $129.95.

Though it isn’t evident from our photos,
the speakers supplied with the Modulaire
system will fit flush, side-by-side, on top
of the receiver. Naturally, no one in their
right mind would want to listen to stereo
with the speakers positioned in this fashion,
but this precise fit does suggest some of the
thought and planning that went into the de-
sign of the Modulaire. The system is a
natural for bookshelf or table.

Summing up. The Radio Shack Modu-
laire system provides a performance level
equal to or exceeding that of the average
“portable stereo player”. Competitively
priced with portable one-piece players, it
makes a good “second system”. The wood
cabinets and styling assures that the Modu-
laire system readily blends into any decorat-
ing scheme. 3

For additional information write to Radio
Shack, Dept. D., 730 Commonwealth Ave.,
Boston, Mass. 02215. n

=
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n the event you haven’t noticed, DX

these days is a pretty rough sport. Of
course, it always was (despite those occasion-
al bits of nostalgia about the “good old days
when DXers just DXed”). Today, it seems
that almost every distant radio listener wants
to be the one and only “DXpert.” All of
which means that anytime you report hear-
ing a station that even approaches the rare
or controversial, you’d better be dead certain
of your ID.

Make no mistake about it—accurate iden-
tification is the distant radio listener’s Num-
ber One Problem. One obvious reason is
that many of the more interesting stations
don’t broadcast in English. Then, too, the
most important loggings are often made un-
der the worst of conditions: weak signals,
high noise levels, and severe interference
from other stations. Under these circum-
stances, even English language voices can be
difficult to positively identify.

Common Methods. If reception condi-
tions are good, a foreign language isn’t
nearly the problem it seems at first. Such

JANUARY-FEBRUARY, 1970

controversial locations as Cairo, Havana,
Moscow, Peking, or Tirana (which aspiring
DX gurus are continually investigating)
sound more or less the same in any language.
Simply listen for the interval or tuning signal
(bells, chimes, a few musical notes repeated
over and over, etc.) and then catch the loca-
tion. Once you've done this, the interval
signal itself will help you ID the station
when you hear it again.

Another good approach with the large in-
ternational SWBC operations is to pick up a
station while it is broadcasting in English,
then stay tuned while it transmits in other
languages. You'll thus become familiar with
this organization’s ID announcements in
various tongues.

When identifying Latin Amercan targets,
you often must try to pick up both the loca-
tion and station name. Not only do many
stations operate from the same city, but it’s
not uncommon for several stations at differ-
ent locations to use the same name. For
example, there are at least three R. Liber-
tads regularly heard in North America—
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at Baranquilla, Colombia (600 kHz); Ma-
nagua, Nicaragua (885 kHz); and the clan-
destine “La Voz Anticommunista de
America.”

Of course knowing in advance who is
transmitting on the frequency at what time
and in 'which language can be .extremely
helpful, especially on Medium Wave where
many receivers are much better calibrated.
However, stations often switch frequencies
and schedules so it isn’t a good idea to base
your ID on advance information alone, par-
ticularly if there’s anything controversial
about the transmitter or your logging of it.

The Best Method. Obviously, the more
controversial the station, the more sure your
ID must be. A good example of this is pro-
vided by my own logging of BBC Francis-
town (Botswana) twice in the spring of '68
on 647 kHz Medium Wave. For better or
worse, another DXer claimed that our re-
ception was impossible be-
cause it contradicted his own
propagational theories.

While no other station
known to operate on 647
kHz fit the description of
what we’d heard, the only
way to defend our honor as
No. 1 DX guru was to find
a BBC official who could and
would check out the details
of our reception. It should
be noted that a disturbing
number of SWBC stations
“verify” DX reports auto-
matically, i.e., they issue QSLs
without ever bothering to
check reception details.

But as luck would have it, BBC Ascension
took over the duties of BBC Francistown
and on the Ascension Island staff was a radio
man who did carefully look over reports and
freely rejected those of a dubious nature.
Only a few months earlier he had written
one radio club that “I am being besieged
with reception reports . . . most of them
wrong!” Clearly here was someone who
bothered to check what he verified. We
therefore reported, in part, as follows:

“It is my understanding that your

S. Atlantic relay has now replaced the

Francistown facility. . . . I tentatively

logged BBC Francistown 20 Feb. at

0358 (GMT) S/On. I have seen this

time reported in several other SW bul-

letins as ‘0355 bow bells & S/On’, but I

believe the actual S/On announcement

is at 0358. Then at 0400 low pitched

A2 jamming became audible on the fre-

quency. Exactly the same type as used

by Rhodesia on 4845 (neither square

wave nor buzz saw). On March 11 I

heard what may have been the same

(Continued on page 107)
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BLUEFIELDS  Ap. 72

NICARAGUA Tel. 54

Typical QSL cards and a

letter the author has received

in his quest for positive

identification of stations

c he has qugec.l. Many stations
send cards without first
checking the request from

o listeners for validity of
reception. Much confusion

R exists due fo similarity of
call letters and because of

» language difficulties. Take
every step to confirm your

A reception before claiming fo

have received the stafion.
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the third hand

Don't get caught

short handed and
wreck your solid-

state project.

How many times have you wished you had a third hand? Show us
typical experimenters and we’ll show you eager candidates for that
third hand, particularly when they are in the process of making tests on
a new solid-state project. After all, one hand is needed to hold the test
probe on the test point, and a second is needed to operate the range
switch on the test meter in a hurry, particularly if maximum potential
ranges aren’t known, and a quick change is needed to avoid blowing the
meter to kingdom come. Well what’s the third hand for? To turn off
the power in a hurry, hopefully before a transistor or diode is completely
destroyed.

How It Functions. It is a known fact that transistors and diodes usu-
ally are destroyed in less time than it takes the average type of fuse to
blow, even though sized properly for the load, or, in the time it takes a
technician or experimenter to pull the plug or cut the power switch, even
though he may have a remarkably fast reaction response time.

Would you be willing to spend less than one hour at the workbench
to build a device, our Third Hand, since it can reduce, considerably, your
concern over accidental losses of solid-state components due to overloads?

By Herb Friedman, W2ZLF & KBI9457
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THE THIRD HAND

We do not contend 100% immunity from
such losses, but, we can assure you there will
not be near as many as you had before hav-

“ing the Third Hand available.

70

How can we be so sure? Well, the Third
Hand, actually a multi-range milliameter, is
provided with an easy access fuse, connected
in one of its legs. You can readily change
the fuse last .used to one specifically rated
for the particular circuit involved, under test
at the moment.

The Third Hand uses type 8AG, fast ac-
tion, instrument fuses that were originally de-
signed to protect delicate measuring instru-
ments. We use them because they should
blow before the solid-state components will
be destroyed. Their fast action makes them
far superior to 3AG fuses which are univer-
sally used in electronic test gear.

So you see, the Third Hand really is a
multiple function device. It is a milliameter
having many ranges and it also provides pro-
tection to solid-state components while ad-
justing and/or establishing operating parame-
ters of solid-state equipment projects you
may be working on. An added feature re-

51

B

Bl

Front view of Third Hand detailing the location
of confrols. Note the large sized mefer
for easy reading; also fuse is handy at the fop.

moves the common problem of having the
meter impedance affect the circuit under test.
The meter is by-passed for AC by capacitor
C1 (see schematic below). :

Here is an example of how this feature
is advantageous. Let’s assume a 2000 ohm,
100 uA meter is reading current drawn in a
two transistor collector circuit. The imped-
ance of the meter will isolate the common

capacitor (Allied 43A6661 or equiv.) (see
text)

F1—Type 8AG, fast action instrument fuse,
various sizes (see text) (Allied 57A3214
through 57A3220 or equiv.)

M1—0-100 uA, 3;-in. square meter, Allied
52A7202, (see text)

R1—220 ohm, Yaw, 5% resistor

R2—20 ohm, Vaw, 5% resistor

((see text)
R3—2 ohm, Vaw, 5% resistor

+ @ e
RI R2 R3
X 220 20 2
+
= 5L A
T %z)ous M @ 10 ma
Ima
08 100ma
Oua
Fi
- Sl
PARTS LIST FOR THIRD HAND
C1—300 uF, 6.0V DC (or higher), electrolytic ~ S1—Single pole, 5 position, make before

break, rotary switch (Allied 56A4300 or
equiv.)

1—Panel mounting fuse holder for 8AG fuses
(Allied 57A3013 or equiv.)

1—47/, x 4 x 4-in. meter case
8542 or equiv.)

1—Dual, 5-way binding post assembly (Allied
47A1328 or equiv.)

Misc.—Bolts, nuts, dry transfer letters for
marking panel, hook-up wire, solder, etc.

(Allied 42A-
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CONNECT SHUNT
70 BE CHECKED TO THESE CLIPS

CLIP LEADS
7 &
A .
- VoM 2K
THIRD HAND = 0

1.5V

P
3
Schematic for Calibration. In order fo have the
Third Hand readings exactly match readings of all

?fher milliameters in the shop selection of shunts
is made in this way. (See fext for details)

collector voltage from the power supply
filter capacitors by 2000 ohms, which, un-
der certain conditions may cause motorboat-
ing. In the Third Hand, capacitor C1 by-
passes AC around the meter, thus removing
the problem of meter impedance.

Building The Third Hand. Just by
glancing at the schematic you can see that
the Third Hand is basically a very simple
device and even those with little construction
experience should be able to complete this
project easily in less than an hour. To save

JANUARY-FEBRUARY, 1970

construction time that would be used up just
in drilling the large hole for the meter we
housed the instrument in a standard meter
mounting box that is pre-drilled to fit the in-
strument (M1) shown in the parts list. The
only hard(?) work other than drilling out
for the meter involved in this project will
be to drill mounting holes for S1, F1 holder
and J1/J2. As you can see from the photos,
the mounting and wiring of the components
is very straightforward and should take very
little time.

One of the nice features is that if you use
the particular meter movement specified in
the Parts List you may use standard values
of 5% resistors as shunts to adapt the me-
ter to be able to read the four ranges, rather
than to have to go through the trials and
tribulations of adding or subtracting wire,
a turn at a time, to and from delicate wire
wound shunts to arrive at the correct re-
sistance needed.

Calibrating The Third Hand. If you've
ever gone through the routine of making
your own custom, wire wound shunts you
most certainly will appreciate being able to
use-standard resistors, most probably found
in your stockpile.

The values of the meter shunts are suffi-
ciently close to the values of standard 5%
resistors so that you should be able to cali-
brate the Third Hand with a fair degree of
accuracy with very little fuss or bother. In
the event you are a stickler for precise
matching of the readings between the various
meters in your shop for the same test, then
you can trim the resistance in the Third
Hand circuit to an absolute
value. To do this, temporar-
ily hook up the Third Hand
as shown in the schematic
detailing calibration proce-
dure. Using either a VOM,
or virtually any other meter
you want the Third Hand

(Continued on page 110)

The Third Hand with cabinet
opened fo show parts layout.
Note simplicity of construction
and-minimum need for hookup
wire fo interconnect components.

71



72

8 STEPS TO CAR

UNCLE SAM is spending millions to place men on the moon (rumor has it, in fact,
that Rosemary’s baby is scheduled for a moon landing, though nobody’s saying
just when). No one’s denying that the Apollo missions are expensive and quite com-
plicated electronically. Auto tape player repairs are expensive too, though unlike
Apollo missions they needn’t be—not if you fix your own.

In the Eight Steps you're about to see, you'll find meat enough to move you well
along the way toward truly enjoyable music on the move. Only a few hand tools will be

o

1 Keep your eyes open as well as
& your mind when you remove the
car tape player from under your dash,
to the time you remove the chassis cov-
ers on your workbench. Very often a
loose connection or screw can be fixed
putting the player in tip top playing
form. Once the covers are off, do some
eyeball poking to turn up the trouble.
Remember, most stereo tape player
troubles are mechanical. Stop, think
and try to isolate the trouble quickly
before digging any deeper. And be sure
not to misplace any hardware.

ELEMENTARY ELECTRONICS



The most common trouble with auto tape ma-

chines is excessive dirt and dust. To ensure
crisp tape reproduction, keep that tape head clean.
A handy gadget to own is a tape head cleaning
cartridge. At least once a week insert the cartridge
to clean the head. At least once a year, or when-
ever playback reproduction is not up to par, do a
thorough cleaning job. Clean tape head and tape
guides with tape cleaning fluid. Apply fluid with a
Q-tip. Denatured alcohol can be used. Also, remove
tape oxide dust from head and motor capstan drive.
Poke around and clean it all up. However, be sure
not to throw any tape guides out of position.

CAPSTAN
DRIVE

TAPE
MICRO-SWITCH

by Homer L. Davidson

TAPE PLAYER REPAIR

needed for most repairs. Just remember to use a pencil-type soldering iron when work-
ing in solid-state circuit boards, and don’t forget that adage about fools rushing in
where angels wouldn’t be caught dead. Takeyour time, take things easy, and think! If
you have a signal tracer, VTVM, and/or transistor tester around the shop, by all means
drag "em out and put 'em to work—if you can find work for them. But since most tape
player troubles are mechanical in nature, the bulk of the problem rests with you.
Ready to take the time to stop, think, and try to isolate that trouble? Then read on.

POWER OUTPUT TRANSISTORS
ﬁ LEFT
il

In many cases, dirt and grease will collect
& on the motor drive pulley and nearby metal
parts. Simply remove all dirt and grease with de-
natured alcohol. Also, check that capstan flywheel
and clean it if necessary. A bright slick-looking
flywheel indicates slippage between the drive belt
and flywheel. Clean thoroughly. If at all possible,
try to find a replacement drive belt. You may have
to write to the manufacturer. Power output tran-
sistors are installed with hardware that can loosen,
causing poor electrical connection. Also, if not
seated tightly on their heatsink surface, the power
output transistors can overheat and destroy them-
selves. Be sure they are secured in their sockets.

MOTOR PULLEY
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@/@ TAPE PLAYER REPAIR

4 Excessive tape oxide dust within the flywheel
bearing will cause slow and erratic tape speeds.
Most capstan flywheels can be removed by pulling
out a small keeper pin at the bottom bearing as-
sembly. Now it will be easy to clean all bearing
parts and surfaces nearby. Put a drop of oil into
both bearings and re-assemble. Let the tape player
run for a few minutes on the test bench and check
for any oil that may work on the flywheel drive sur-
face. Over lubrication may undo any good achieved.

Does the tape refuse to change to another

channel? Or perhaps, the solenoid is working
and the channel indicator does not move? To find
out what's up, connect power to the unit and listen
to determine whether the solenoid is operating or
not. A channel change can easily be heard while
watching the ratchet. Determine whether the ratchet
is turning over a small cam that lifts and lowers
the tape head. Eyeballing it here will pin point
simple mechanical problems that you can adjust to

TAPE HEAD

ADJ SCREWS

HEIGHT

AZIMUTH

normal operation order. If the
solenoid does not operate, it may
be shorted out or have an open
coil—call your VOM into action. If
your playback is erratic or dead,
check the shielded cables to the
tape head. They can cause lots of
trouble. If inspection does not
pinpoint the cause of the trouble,
you'll need the services of a signal
tracer or injector. Be sure the
volume control is set wide open.

ELEMENTARY ELECTRONICS



6 In case the stereo tape player will not manually
change channels, suspect a dirty or broken
manual change switch. Momentarily short the two
contacts at the back of the change switch. If the
solenoid is operating, the tape head will change
positions. If not, trace out the wiring and look for
a cold solder joint or break. If the switch is loose,
it will promote frayed and broken wires. Try to de-
termine cause of failure to prevent its recurrence.

Generally, when the tape becomes wound up

into the capstan drive assembly, suspect a
rough capstan drive or a poor cartridge. Do not
allow the machine to run when jammed with tape.
The motor will overheat. - In this particular model,
the motor protection resistor in series with the
power supply burned out and was replaced. Most
values are low—Ilike 2.2 ohms. However, check the
unit's schematic diagram to determine correct value
and wattage. Of course, overheated motors often
become defective and replacement is mandatory.
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MANUAL
SELECTOR SHAFT

Before clamping the lid on a stereo tape play-

er, give it a good bench preventative main-
tenance checkup. First, demagnetize the tape head.
There are several inexpensive demagnetizers on
the market. Second, use a test tape and check both
amplifier channels and speakers for proper function-
ing. If you have the know how and manufacturer
specs, check and align the tape head in azimuth and
height. Next, install the machine under your dash,
make power and speaker connections, snap in a tape

cartridge. Now sit back and enjoy good stereo. W .
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LAFAYETTE
Model RK-570
Stereo Compact Music System

[0 The Lafayette RK-570 music system,
priced at $249.95 including two speakers, is
so compact that just about anyone can have
the advantage of a complete music system
without the problem of where to put all the
gear. Housed in a table-top cabinet measur-
ing 203 "W x 1412"D x 8"H, the RK-570
control center contains a stereo amplifier, an
FM tuner, an automatic record changer and
a cassette recorder. The separate speakers
each measure 7"W x 12”H x 8”D and can
be tucked away just about anyplace; in fact,
they are light enough in weight to be hung
on a wall easily with lightweight “finger-
grips.”

All controls and switches except for the
remote speakers are mounted on a control
panel which is the full width of the cabinet.
Switches control AC power, speakers
on/off, loudness compensation, amplifier/
recorder function, stereo/mono mode, and
record stereo/mono mode. Included on this
panel are controls for tuning; separate con-
centric dual channel volume, bass and treble;
a balance control and record volume. A
switch on the recorder’s volume control con-
trols its power supply. Panel mounted jacks
are provided for headphones and stereo

| AUXILIARY

e
INPUTS _ SPEAKER JACKS

REMOTE
SPEAKER JACKS

BUILT-IN" ANTENNA
" JUMPER

microphones. A VU meter, whose pilot lamp
indicates “recorder on,” is used for setting
recording gain, and is located conveniently
for watching during a recording session.
By using normalled-thru microphone jacks
the recorder can record from microphones
or any external amplifier sound source. When
microphones are plugged in the recorder is
automatically disconnected from the am-
plifier input source switch. When the micro-
phones are removed the cassette recorder
feed is taken from the amplifier input selec-

.tor so that whatever is being fed through the

amplifier can be recorded simultaneously, if
desired.

The recorder can be switched either four-
track mono or two-track stereo depending
on the setting of the record mode switch in-
dependently from the amplifier mode switch.
Though only one record level meter is pro-

EXTERNAL
ANTENNA
od Termination panel on
rear of control center

provides connections
for all external units of
system—main and re-
mote speakers, auxiliary
inputs, and antfenna.
This self-contained
control center is so well
equipped with its own
sources of input signals
—FM-stereo, phono,
tape cassette—that aux
input will rarely, if
ever, be needed.

ELEMENTARY ELECTRONICS
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vided, an adding amplifier is connected
across the stereo recording amplifier to pro-
vide a proper single meter indication for
stereo.

Extra features include an FET tuner in-
put (for resistance to overload from strong
FM signals), a stereo indicator lamp, auto-
matic FM-stereo/mono switching and a

All controls for all units housed in confrol center,
except for cassefte recorder, are conveniently
located on this panel.

regulated power supply for the recorder’s
DC motor. A signal circuit extra includes an
auxiliary input and remote speaker connec-
tion with a remote speaker selector switch.
The external FM antenna input impedance
is 300 ohms or internal antenna (by signal
connection to the AC line cord). Accommo-
dation is provided for either internal or ex-
ternal antenna, depending on the connection
of the supplied antenna terminal jumper.
A Mini-Changer. The record changer is
the so-called mini type, having a small base,
a small platter and a DC motor that is pow-
ered from a 9VDC supply built into the am-
plifier. The pickup is a ceramic turnover
cartridge with diamond LP needle. The

JANUARY-FEBRUARY, 1970

changer handles all three record sizes and
provides manual or automatic control and
automatic shut-off.

You Can’t Rattle Windows. While the
amplifier’s rated power of 6 watts IHF (5
watts RMS) per channel is not anywhere
near the power ratings common to hi-fi am-
plifiers, the relatively high efficiency of the
speakers supplied in the RK-570 package
produce a considerable sound level from 5
watts, resulting in a total volume more than
adequate for the average home. However,
don’t worry that the neighbors will be both-
ered by the excess volume.

Performance. Typical of all modern OTL
(output transformer less) solid-state circuits
the amplifier, within the rated power, is es-

‘sentially distortion-free: at 5 RMS watts into

8 ohms the RK-570 checks in at 0.25%
THD (total harmonic distortion). Also typi-
cal, the response between 20 and 20.000 Hz
is essentially ruler flat at the normal 1 watt
listening level. The response is within 2 dB at
5 watts (RMS) from 20 to 20,000 Hz, with
less than 0.9% THD at 5 watts per channel.
As shown in the curve the maximum tone
control effects are very broad, permitting
substantial equalization of the final sound.
The loudness compensation shown is with
the volume control approximately halfway
open (1 watt output). One thing somewhat
unusual is that the tone controls’ “flat” posi-
tion was not always centered for each sound
source. Some correction, up to Y8 rotation,
was required to obtain “flat” response from
different signal sources, but all inputs could
be equalized “flat” to within 2 dB.

The FM Tuner. Tuner (through amplifier)
checked out to have a sensitivity of 2.5
uV for 30 dB attenuation of hum, noise
and distortion. Full limiting was obtained
with a 12 «V input. Total FM distortion for
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a 1000 uV input (standard) was 0.75%
THD. As seen ih the curve, with the tone
controls centered there was roll-off of up
to 7 dB out to 15 kHz, but a slight correc-
tion of the treble tone control flattened the
response to 12 kHz.

The Casette Recorder Mechanism is the
pop-out cassette type with “piano key” push-

&

button controls for: Record, Rewind, Stop,
Play, Fast Forward, and Pause (for editing).
As shown in the curve response is essen-
tially “flat” from 20 to 6000 Hz, rolling off
to 12 kHz. This is a typical cassette response
for all but the hi-fi type recorders (which
are relatively expensive). The response is
perfectly adequate for general family use but
not for so-called hi-fi recordings.

For general music wow and flutter was
unnoticed, though some of the very cheap

(A good quality cassette should be used on
any mechanism.)

The record changer delivered quite good
sound, though not of wide-range hi-fi quali-
ty. Although wow and flutter were low, and
accuracy of speed good, the motor is light-
weight and no more than three 12” LPs
could be stacked before there was a notice-
able reduction in speed. However, a full
stack of seven 45s could be used with no
effect on speed.

Overall Impression.

Considering its

Pop-up cassette tape
recorder is placed
near volume level
meter on control
panel which makes it
easy fo keep an eye
on recording level
when taping a pro-
gram. Piano-key fype
confrols and pop-up
carfridge are greaf.

POP-UP TAPE
_CASSETTE

flexibility the RK-
570 has an excellent
and easy-to-use con-
trol layout such that
even a child should
have no trouble op-
erating the controls. Though the RK-570 is
not of wide range hi-fi sound quality, except
for the FM and auxiliary inputs, it delivers a
good solid “modern” sound akin to, or better
than, most so-called hi-fi gear in its price
range. It is an excellent value when you
consider that for $249.95 the RK-570 repre-
sents a complete entertainment center (in-
cluding speakers).

For additional information on the La-
fayette RK-570 compact, write to Lafayette

cassettes, with stiff or sloppy tape feeds, . Radio Electronics, Dept. S, 111 Jericho
tended to reduce the tape speed slightly. Tpke., Syosset, N.Y. 11791. n

+5
3 0 S e \ ﬂCasseHe tape uni‘f, shows nearly
o at response fo about 6000 Hz.
@ -5 gAngTTE RETCORDER N\ From 6 to 12,000 Hz it drops off
8 ES T%%SES Vél II‘TE??EE uniformly to @ maximum of 12
a-10 CONTROLS CE dB af 12,000 Hz. Overall

| ’ ! I response is fairly good.
-1520 50 100 200 400 2K 5K 10K

FREQUENCY Hz
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the Islands
that Aren’t

by Stan Burrant

w hen is a DX island not an island? When it’s man made? Maybe,
but certainly such logging targets as abandoned anti-aircraft forts,
off-shore radar towers, plus oil and gas wells in international waters—
all of which (like natural islands) are firmly attached to the ocean
floor—falls into a unique DX category. These science-fiction-like
dots on the map have been the subject of sometimes bitter
international disputes and helped produce a broadcasting
revolution in Western Europe. They also make for endless

JANUARY-FEBRUARY, 1970 9
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OFF SHORE DX

fun and games for distant radio listeners.

The Beatles At Sea. Probably the best
known are those abandoned anti-aircraft
fortresses off the British coast which figured
so prominently for several years in the pirate
radio scene and the revolution in pop music
which went with it. One was the home of
three successive pirate operations—R. In-
victa (whose owner and two of the staff died
under mysterious circumstances), R. King,
and R. 390. Another fort, first held by R.
Sutch (a creation of British R&R singer
Screamin Lord Sutch) and then by R. City,
was also involved in a violent death. Through
some clever legal maneuvering, London
seized control of and destroyed both these
man-made islands.

The last of these abandoned forts is 1274
miles off the Essex coast and until recently
was known as Rough’s Tower. The individ-
val presently in control, the former owner
of shipboard pirate R. Essex, has renamed it

Haringvliet, @ man made island

in the Netherlands. Aerial view
shows trench or building pit.

As construction progresses it is
necessary to communicate with crew.

Island Bravo, @ man made island
off California. It's not hard fo see
the role communication plays in
operations from this aerial view
of the early consfruction stages.

Typical off-shore
ack-ack rigs with
radio tower illustrates
Radio 390 QSL card
used fo confirm their
transmissions to
British listeners,

BADIO

390

woman’s magazine of the air

“Sealand.” This artificial nation had earlier
been “colonized” by employees of R. Caro-
line, most famous of all the British radio
bucaneers, who made several improvements
including a helicopter platform. Then R.
Essex boys seized the tower by force. And
according to rumor, the present administra-
tion of Sealand plans not another radio sta-
tion but a gambling casino.

Early in the summer of ’68, reports cir-
culated that a projected pirate voice calling
itself Swinging R. Holland
had purchased the 75-kW
transmitter of defunct R.
London and planned to set it
up on Sealand. A few years
ago the Dutch government
annexed (by an act of parlia-
ment) a similar artificial
island off its own coast which
was then the home of R & TV
Nordzee. Just how Swinging
R. Holland plans to set up its
transmitter remains a mys-
tery, since anyone who ap-

(Continued on page 108)
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UNDERSTANDING DC PARALLEL CIRCUITS

-

wHAT YOU WILL LEARN. This second
part of the all new Basic Course con-
tains a thorough description of a DC
parallel circuit. Included are the basic
parallel connections, determination of
total current and total resistance, the
series equivalent circuit, current and
voltage relationships, and typical appli-
cations of parallel circuits. You will
learn how to identify parallel circuit net-
works, determine total current and total
resistance, and develop series equivalent
circuits. (Turn page)

* This series is based on Basic Electricity/Electron-
ics, Vol. 1, published by Howard W. Sams & Co., Inc.

JANUARY-FEBRUARY, 1970



MWW“M @ / Basic Course O

WHAT IS A PARALLEL CIRCUIT?

A parallel circuit contains two or more basic circuits, each of which is
connected to common terminal points. Two or more resistances, for example,
may be connected together across the same voltage source.

P A Typlcgl Paralle~l Circuit A

1
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A string of Christmas-tree lamps which will permit one or more lamps in :
the circuit to be opened and still allow the others to operate properly is one i
example of a parallel circuit. Each lamp has the same voltage applied to it. |
Another form of parallel circuit uses more than one voltage source in () |
parallel to increase the availability of current. The greater the amount of |
stored energy available, the longer the source can produce a current at a :
given voltage. I
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—— Christmas Lamps in Parallel .

115V X

+
+*
+

, *

Still another example of a parallel circuit is the filament circuit for the
vacuum tubes used in automobile radios. The filaments are all connected in
parallel, and either 6 or 12 volts is applied to each. The tubes have either
6- or 12-volt filaments, depending on the type of battery in the automobile.

In each case, you can see that all sources or all loads are connected across
the same two points. This produces a circuit which has one common voltage L)
applied to all loads.

You have previously learned that in a series circuit all loads and sources
are connected end to end. The same current flows through all components,

ELEMENTARY ELECTRONICS



Batteries in Parallel Offer More Current _—

o I. : 5

‘and the source voltage is divided among the separate loads. In a parallel
circuit, all loads and sources are connected across the same points. Therefore,
each load has the same voltage applied.

+0

(o} ]

e Vacuum-Tube Filaments in Parallel e

HEATERS ‘

A0 A SR

@
®
M
’-
[
&

: P
Gv J N ‘
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CZV"I—¢ e  —— 2 J

T\

/

QI. In a parallel circuit, each resistance can have the same
(voltage, current) but different (voltage, current).

Q2. In a series circuit, each resistance can have the same (vol-
tage, current) but different (voltage, current).

Answers on next page.

r— Load and Source CUnnectIEns —j

3 RI 2 L _
=& —=E 2RI 2 R2
! R2 o

@
tsmss CIRCUIT PARALLEL CIRCUIT -
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Your Answers Should Be: 5

Al. In a parallel circuit, each resistance can have the same voltage
but different current. With the same voltage across each load,
current will equal the voltage divided by the load resistance.

A2, In a series circuit each resistance can have the same current
but different voltage. '

AUTOMOBILE CIRCUITS

The diagram below is an example of a schematic for a lighting circuit in
an automobile, and is also an example of a parallel circuit. Notice that fuses
are used in the separate branches. This permits one circuit to short and blow
its fuse while the other circuits remain energized. Notice that different switches
are used for different jobs. The main light switch might be a rotary type
(wafer). The stop-light switch is usually actuated by the same hydraulic fluid
pressure that applies the brakes. That is, the switch is a push-button type that
is spring-loaded to form a normally open circuit. When the brakes are applied,
pressure builds up in the master brake cylinder, causing the stop-light switch
to close. The head-light dimmer switch is located on the floor of most cars.
It is a push-button switch which remains in one position until pressed again.
The dome light is switched on and off by either of two switches in parallel.
One is a push-button type that is spring-loaded to stay normally closed, and
is actuated by opening and closing the car door. When the door opens, the
switch returns to its normally closed position; when the door is closed, it
pushes the switch open. In parallel with this switch is a slide switch, some-
times a part of the dome-light fixture.

f Automobile Light Circuit s,

——  DOOR ACTUATED
SWITCH

o *_

+
6V —
OR"=" o
12V~ OFF

REAR®
PARKING
FRONT

T J
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Slide Switch Symbol D

\_ w

CURRENT FLOW IN A PARALLEL CIRCUIT

Current in each branch of a parallel circuit must originate from the same
source. This means that each branch will have a different current if the re-
sistance of each branch is diferent. The source must supply current for each
branch, so the total current is the sum of all the branch currents.

r— Total Current Is the Sum of the Branch Currents =

Q3. What is common to all light circuits in a car?
Q4. What sort of a load does a car battery have?

Q5. The total current in a parallel circuit is the — — — of all the
branch currents.

Your Answers Should Be:

A3. The voltage source.

A4. Since more than one circuit can be switched into use, the bat-
tery can have many different loads. The total load is the sum
of the individual loads.

AS5. The total current in a parallel circuit is the sum of all the
branch currents.

Calculating Current in a Parallel Circuit

To find the current in each branch of a parallel circuit you must apply
Ohm’s law; that is, E/R equals I for each branch. In the diagram imme-
diately above, I, (branch 1) will equal 72/12 I, (branch 2) will equal

JANUARY-FEBRUARY, 1970



Exciting New Home & Hobby Kits

New Heathkit' “Compenent Credenza”

e Combines all solid-state FM stereo receiver, 4-speed
automatic turntable with diamond stylus and two full-
range, two-way speaker systems into a luxurious Medi-
terranean cabinet e 15 watts per channel music power
output e Full range tone controls ¢ Very low Harmonic &
IM Distortion e Excellent channel separation e Trans-
formerless output circuit for minimum phase shift, wide
response e Electronically filtered power supply ¢ Stereo
headphone jack e Auxiliary input e Filtered tape output e
Excellent FM tuner selectivity & sensitivity ¢ 4-stage IF
* AFC « Stereo indicator light « SCA filter e High quality
BSR McDonald 500A Automatic Turntable with low mass
counterbalanced aluminum tone arm plays up to 6 records
e Comes with Shure diamond stylus magnetic cartridge
Vernier stylus pressure adjustment ¢ Anti-Skate control
e Cue /Pause control e Two ducted-port reflex 2-way
speaker systems for performance comparable to fine com-

Mediterranean Styling...
30-Watt FIVi-Stereo Receiver
...4-Speed Automatic
Turntable . . . Full-Range
Speaker Systems

Real Stereo Performance Demands Real Stereo Components . . . the
kind used for custom-designed systems. The new *“‘Component
Credenza”, as the name implies, integrates separate components
into a single functional unit. Here are those components . . .

Component-Quality FM Stereo Receiver. The heart of the new
AD-19 is the famous Heathkit AR-14 FM-FM-Stereo Receiver
circuitry. The amplifier produces a solid 30 watts IHF music power.
The FM Stereo tuner features 5 uV sensitivity, excellent separation
and flywheel tuning. The AR-14 has been rated as the best value ob-
tainable in a medium power receiver.

Component-Quality 4-Speed Automatic Turntable with such pro-
fessional features as Cue/Pause control, Anti-Skate control, ad-
justable stylus pressure and famous Shure diamond stylus mag-
netic cartridge.

Comp Quality Speaker Systems. Two independent, ported
speaker systems, each with a 10" woofer and 3 x 3 %" tweeter
deliver 60-16,000 Hz response for remarkable fidelity.

ponent-type separate speaker systems e Each system con-
tains 10"’ high compliance woofer & 3%’ ring-damped
tweeter for 60-16,000 Hz response e Complete system
housed in a magnificent factory assembled Mediterranean

Elegant Mediterranean Oak Cabinet . . . a [ine example of cabinet-
making, flawlessly executed in oak veneer with solid oak tnm.
Rigidly constructed using fine-furniture techniques.

cabinet of beautiful oak veneers with solid oak trime The New Heathkit AD-19 *Component Credenza”. . . A Master-

Easy assembly with the famous Heathkit Manual . . . build piece in sight and sound. Put it in your home now.

only the receiver & install the components » The finest

value anywhere in quality stereo consoles KILAD 19, 158108, 50 s s taminnsnvsssmasassies ceenss . $299.95¢
ey

NEW Heathkit GR-78 Solid-State General Coverage Receiver...
Tunes 190 kHz To 30 MHz In Six Bands

The new GR-78 combines wide coverage, superior performance and portability
with sharp styling to provide a remarkable value in general coverage receivers.
Tunes AM, CW & SSB signals from 190 kHz to 30 MHz in six switch-selected
bands. The all solid-state circuit employs modern FET’s in the RF section and
4 ceramic filters in the IF to deliver maximum sensitivity and sharp selectivity.
Bandspread Tuning is built-in, and can be calibrated for either Shortwave
Broadcast or Amateur Bands. Completely portable . . . comes with a nickel-
cadmium rechargeable battery pack and built-in charger that operates from
120 or 240 VAC and 12 VDC. Many built-in features. .. 500 kHz crystal cali-
brator . . , switchable Automatic Noise Limiter . . . switchable Automatic Vol-
ume Control . . . Receiver Muting . . . Headphone Jack and many more.
Order yours today. 14 Ibs.

NEW Heathkit Deluxe Radio-Controlled Screw-Drive

Garage Door Opener Semi-Kit

The next best thing to a personal doorman. The “wireless” factory assembled
transmitter operates up to 150 feet awdy. Just push the button and your garage
door opens and the light turns on . . . and stays on until you're safely inside your
home. The giant 7 ft. screw mcch'mxsm coupled with the 4 HP motor mean real
power and reliability and the adjustable spring-tension clutch automatically re-
verses the door when it meets any obstruction ... extra safety for kids, pets,
bikes, even car tops. Assembles completely without soldering in just one evening.
Easy, fast installation on any 7’ overhead track (and jamb & pivot doors with
accessory adapter). Order yours now. 66 lbs,

Adapter arm for jamb & pivot doors, Model GDA-209-2, $7.95*

NEW
Kit GD-209A

1499
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From The Leader
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NEW Heathkit Ultra-Deluxe “681" Color TV With AFT . ..
Power Channel Selection & Opt. RCA Hi-Lite Matrix Tube

The new Heathkit GR-681 is the world's most advanced Color TV with more
built-in features than any other set on the market. Automatic Fine Tuning on all
83 channels ... power push button VHF channel selection, built-in cable-type
remote control ... or you can add the optional GRA-681-6 Wireless Remote
Control any time . .. plus the built-in self-servicing aids that are standard on all
Heathkit color TV's. Other features include high & low AC taps to insure that the
pictare transmitted exactly fits the 681" screen, automatic degaussing, 2-speed
transistor UHF tuner, hi-fi sound output, two VHF antenna inputs, top quality
American brand color tube with 2-year warranty. With eptional new RCA Matrix
picture tube that doubles the brightness, Model GR-681MX only $535.00.

GRA-295-4, Mediterranean Cabinet shown. . ............... . $124,95*
Heathkit “295" Color TV

With Optional RCA Matrix Tube ... with the same high performance features
and built-in servicing facilities as GR-681 above ... less AFT, VHF power tuning
and built-in cable-type remote control. You can add the optional GRA-295-6
Wireless Remote Control at any time. New optional RCA Matrix tube doubles
the brightness, Model GR-295MX, $485.00.

GRA-295-1, Contemporary Walnut Cabinet shown. .. ........,.$64,95*

Both the GR-681 and GR-295 fit into the same Heath factory assembled
cabinets; not shown Early American style at $109.95*

NEW Deluxe Heathkit “581" Color TV With AFT

The new Heathkit GR-581 will add a new dimension to your TV viewing. Brings
you color pictures so beautiful, so natural, so real . .. puts professional motion
picture quality right into your living room. Has the same high performance
features and exclusive self-servicing facilities as the GR-681, except with 227
sq. inch viewing area, and without power VHF tuning or built-in cable-type
remote control. The optional GRA-227-6 Wireless Remote Control can be
added any time you wish. And like all Heathkit Color TV's you have a cheice
of different installations . .. mount it in a wall, your own custom cabinet, your
favorite B&W TV cabinet, or any one of the Heath factory assembled cabinets.
GRA-227-2, Mediterranean Oak Cabinet shown. ............$109.95*

Heathkit “227" Color TV

Same as the GR-581 above, but without Automatic Fine Tuning ... same
superlative performance, same remarkable color picture quality, same built-in
servicing aids. Like all Heathkit Color TV's you can add optional Wircless
Remote Control at any time (GRA-227-6). And the new Table Model TV
Cabinet and roll around Cart is an economical way to house your “227" ...
just roll it anywhere, its rich appearance will enhance any room decor.
GRS-227-5, New Cart and Cabinet combo shown............. $54.95°
Both the GR-581 and GR-227 fit into the same Heath factory assembled
cabinets; not shown, Contemporary cabinet $64.95*

NEW Heathkit Deluxe “481" Color TV With AFT

The new Heathkit GR-481 has all the same high performance features and ex-
clusive self-servicing aids as the new GR-581, but with a smaller tube size ...
180 sq. inches. And like all Heathkit Color TV's it's casy to assemble ... no
experience needed. The famous Heathkit Color TV Manual guides you every
step of the way with simple to understand instructions, giant fold-out pictorials
... even lets you do your own servicing for savings of over $200 throughout the
life of your set. If you want a deluxe color TV at a budget price the new Heathkit
GR-481 is for you.

GRA-180-1, Contemporary Walnut Cabinet shown. ..........$49.95*

Heathkit “180"” Color TV

Feature for feature the Heathkit 180" is your best buy in color TV viewing. ..
has all the superlative performance characteristics of the GR-481, but less Auto-
matic Fine Tuning. For extra savings, extra beauty and convenience, add the
table model cabinet and mobile cart. Get the value-packed GR-180 today.
GRS-180-5, Table Model Cabinet & Cart combo............... $42.50°
Both the GR-481 and GR-180 fit the same Heath factory assembled cabi-
nets; GRA-180-2, Early American Cabinet $94.95",

Add the Comfort And Convenience Of Full Color-Wireless Remote Control
To Any Rectangular Tube Heathkit Color TV . . . New Or Old!

Now There Are 6 Heathkit’
Color TV’'s To Choose From

2 Models In 295 Sq. Inch Size NEW

Kit GR-681
With AFT

499°5"

(less cabinet)

Kit GR-295

44995*

(less cabinet)

NEW
Kit GR-581
with AFT

41995°

(less cabinet)

$37995*

(less cabinet
& cart)

NEW
Kit GR-481
with AFT

s3 5 9 (sless: cabinet)

Kit GR-180
NOW ONLY

#3995
(less cabinet & cart)
Reception Is Simulated
On All Sets Shown

a Schiumberger subsidiary

plus shipping.

O Please send Credit Application,

Kit GRA-681-6, for Heathkit GR-681 Color TV's... ... ... 964,95
Kit GRA-295-6, for Heathkit GR-295 & GR-25 TV's.......... $69.95°
Kit GRA-227-6, for Heathkit GR-581; GR-481 & GR-180
BORIEIVE TL. o o 5o vss o iisv snsssiasonadic bos s iesis soyoetrs e e $69.96"*
| HEATH COMPANY, Dept. 139-11
N EW l Benton Harbor, Michigan 49022
Enclosed
FREE 1970 CATALOG! | © TS
i ease send model (s
oS e maore coro | O Please send FREE Heaihit Cataog.
over 300 kits for stereo/hi-fi,
color TV, electronic organs, elec- |  Name.
tric guitar & amplifier, amateur |
radio, marine, educational, CB, Address.
home & hobby. Mail coupon or | .
write Heath Company, Benton | City

State, Zip

Harbor, Michigan 43022,

JANUARY-FEBRUARY, 1970

*Mail order prices; F.0.B. factory,

Prices & specificalions subject to change without notice. CL-367
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72/36, and I3 (branch 3) will equal 72/9. The current in breach 1, there-
fore, is 6 amps; in branch 2 there is 2 amps; and in branch 3 there is 8 amps.
Total current supplied by the source is 16 amps.

CALCULATING TOTAL RESISTANCE

Since Iy in a parallel circuit is equal to the sum of all branch currents, Ry is
equal to E/Ip. Also, It equals the source voltage divided by Ry, and I (any
branch) equals the source voltage divided by the resistance of that branch.

I;=—,Ig=—,and13=
1 2

E E E
3

- Substituting for Ip, I; (branch 1), ete.

90

(l) IT = 11+Iz-1-13
e LR E
Rt R, R R,

E can be any value you choose for the solution of Ry. This leads to two
possible methods of solving for Rr.

First Process—Ry can be found by assuming any value for E that is easy to
work with. Then, divide each resistance into E to find I for each branch.

As an example, imagine a parallel circuit having resistances of 100, 200,
and 200 ohms. Select a value for E that permits an easy solution for all
branches, such as 100 volts. Therefore, E/R; = I;, E/Rs = I, and E/R; = I.
I, = 100/100 = 1 amp, I, = 100/200 = 0.5 amp, and I; = 100/200 =
0.5 amp. Now, find the sum of the branch currents to determine Ir.

It=1,+1,4+1; = 1la + 0.5a + 0.5a = 2a

You now know I; for a selected E. All that remains in order to find Ry is
to divide the assumed voltage by the amount of total current the parallel re-
sistances allow to flow.

E 100
RT = — = — = 50 Ohms
I 2

The shorthand statement that describes all of the operations used in finding
the total resistance (50 ohms) is:

E
Rr = —
I
Since,
I = S o :
FRSy T e R
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and,
E = 100 volts

then,
100 100

Second Process—Looking at the expression It =1; 4+ I, 4 I3 and using
its equivalent expression, E/Ry = E/R; + E/R. 4+ E/R;, you can arrive at

the same expression for Ry as before.

E E E E

R B B R

Now, follow these steps closely.
S ( E )R (E i E 4 E
: T s R1 R2 Ra

2ERT> (E+E+E)R ic's o loft canaal)
o s = e e Pt n cancel.
(Rr ® g 8 T

(Multiplying both
)RT sides by Rr.)

(Divide both sides
by It and cancel 3 E = R, R R -
the like quantities ‘E E E E E E
on right. e = iy piry
Dh ) R1 Rz Ra R1 R2 Rs
E
4 = Rz
E & E i E
R i es Ry

R; =100 @, R, = 200 0, R; = 200 Q, and 100 volts was previously selected
for E. Now, substitute and perform the arithmetic to solve for Ry.

100V
Rr =
100V i 100V 100V
1000 2000 2000

100V
3 1 amp + 0.5 amp + 0.5 amp
100V
= = 50 ohms
2 amp

The two processes have led you to the common expression used in the field
prose Y s P
for the total resistance of a parallel circuit. (“1” is used as the common

value for E.)

1

Rr =
1+1+1+ +1
Bl i R

This is called a reciprocal expression because there are operations in which
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a value is divided into one. You will find this true for many different mathe-
matical operations. To improve your ability to apply them, examine such
expressions to determine the several arithmetic operations each contains.
The development of mathematical processes is not often explained in technical
literature. Difficult expressions, such as the reciprocal formula above, con-
tain simple arithmetic steps that make the “shorthand” expression reasonable
and meaningful. Find and analyze these steps. Acceptance or memorization
is of little value unless you understand the reasoning behind each expression.

You should now review the entire process (the solution or Ry) until all
steps are clear and appear reasonable to you. Evaluate each new step with
questions, such as, “Why perform this operation?” or “What arithmetic
operations are the symbols representing?” Remember that any operation
you will ever follow is nothing more than arithmetic applied with logical rules
and sequences.

Many times you will be faced with a “new” mathematical expression (at
least it will be strange to you). If you determine the answer to the two
questions above, you will find there is a simple hidden reason or step.

The question below asks you to find the solution for Ry, using either
process. If you do not use the reciprocal form, E can have any value you
choose to select. Your selection should be one that permits simple number
operations with arithmetic. A hint for the selection of E—always select a
value for E equal to or larger than the largest resistance. Another hint—
try to select a value for E which results in a whole number when divided by
any value of R. Don’t forget the Ohm’s law relationship where Ry =E/Iy.

Q6. What is the total resistance of the following circuits?

e,

Lns R R3
120.0. 400 808 168
Ry=?
R2
309 8Q
o— 4
B
o— . ¢ O
RI *R3 RI R3
130K 3|95K 600 leon
RT =7 RT =?
R2 R2
390K 409
o— o—
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Your Answers Should Be:
A6. (a) Select E of 120V

E 120V

Rr= —=
It 120V 6 120V+ 120V
1200 300 400
120V 120V
Rr = =15 ohms

la + 4a + 3a 3 8a
(b) Select E of 80V

E 80V

Rr=— =
Ir 80V + 80V + 80V
80 8 16
80V 80V
Rt = =35 ohms

e I0s G 16n
(¢) Select an E of 390V

E 390V

R = e— =
"7 Ir 300V 300V 390V
== .
130K 390K 195K
= 390V 390V -
e 3ma + lma + 2ma ~ 6ma e
(d) Select an E of 120V
E 120V
Rr=—=
I 120V t 120V 120V
60 40 120
120V 120V
Rr = = =20 ohms

2a+3a+la— 6a

Total R in a Two-Branch Circuit

Another method for finding the total resistance of a two-branch parallel
circuit is the product-over-the-sum process. Given the values of two resistors
in parallel, multiply one times the other and divide by the sum of the two.

_RIXRZ
R: + R.

The total resistance of the parallel circuit below is 24 ohms. This can be
determined by using the product-over-the-sum process.

T

% RI R2
Ry=? 400 600

JANUARY-FEBRUARY, 1370
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40 X 60 2,400
T = = = 24 ohms
40 + 60 100
E E ER: X Ry

Rr =

E E Eu+Eu BR+R)
R Ry R: X R,

To find the total resistance of a parallel circuit containing resistors of
eéqual value in parallel, all that needs to be done is to divide the value of one
of the resistors by the numbér of resistors in parallel.

If a parallel circuit, for example, contains three 90-ohm resistors, Ry can
be determined by dividing 90 by 3.

Ry = ?0—% (selecting an E of 90)
% "% " %
90
TR

0
= — = 30 6hms
3

Q7. What is the total resistance of these circuits?

Your Answers Should Be:

R: X R; 60 X 30 1,300
ATl = (@ RE= R. + R = 60 + 30 = 90 =20 ohms
320 X 480 153,600
(b) % =320 T 180 = 300 =192 ohms O

160
(©) Rt = — =40 ohms
4 (Continued next page)
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@ R 550 X 450 247,500
e =

= = =247.5 ohms
550 + 450 1,000

Equivalent Resistance

Just as in the series circuit, the resistances in a parallel circuit can be
represented by an equivalent. The equivalent indicates the load (Rr) which
the source must work into. Since Iy is the easiest unknown to find (it is the
sum of all the currents), it becomes a simple task to divide Iy into the source
voltage to find Ry.

By the same reasoning, it is easy to find the power that the source must
supply.

P=IE
In this case:
Pr=(I; XE) 4 (I XE) + (Is X E) = I;E

TYPICAL APPLICATIONS

A parallel circuit is used where current is to be divided. This is similar
to the action of the series circuit, except that voltage was divided.

Current Meter—An ammeter is used to indicate the amount of current
flowing in a circuit. Very often the meter used will be one that has a full-
scale deflection, indicating an amount of current much less than the circuit
current to be measured. There is a method of bypassing the meter with the
excess current. This is called shunting the meter. With a shunt, the meter
reads a percentage of the total current. This means normal current flows
through the entire parallel network (consisting of the meter and shunt),
with only a small portion flowing through the meter.

~ An Ammeter with a Shunt N

METER
MOVEMENT
\

10,00040

. _/

This meter has a movement with 2,000 ohms of resistance and is shunted
by a 10,000 micro-ohm (0.01 ohm) resistor. This permits pa of current
to flow through the movement and 2 amps (minus the 10 pa) of current of
flow through the shunt. These may not be the exact values for a particular
multimeter, but all multimeters employ similar ratios.

Q8. What is the total current in the ’following circuits?
Q9. What is the power dissipated by each resistor and the total
power for each circuit shown at the top of next page?
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parallel in others.
As can be seen in the figure above, right, switches can form a closed-circuit
condition from P; to P, if either one or the other or both are closed. To

|

I

|

|

|

|

. : 2 i |

| s i

’Rl R3 RI R3 I

= $220 $2200 s 720 $250 |

=E-= =E- :
— 110V — 12V

=T T |

R2 R4 : R2 :

10Q {2450 600 |

|

A B |

|

|

|

RI >R3 {

b & 120 2400 :

ks RI 2’ R2T =i |

T 68V 850  $50 -—Tpev R2 |

300 ]

|

: b |

C D |

0.9

Your Answers Should Be: |

A8. (a) In=1, + 1,4+ I; 4+ I, =110/22 4 110/110 4 110/220 + }

110/24.5 = 5 amps + 1 amp + 0.5 amp + 4.489 amps = I

10.989 amps |

(b) Ip=12/72 4+ 12/60 4 12/25 = 0.167 amp + 0.2 amp + :

0.48 amp = 0.847 amp [

(e) Ip=68/8.5+ 68/5=8 amps + 13.6 amps = 21.6 amps |

(d) Ip=6/12 + 6/30 + 6/40 = 0.85 amp :

A9. (a) P;=5X110=550watts; P, =1 X 110 = 110 watts; Py = :

0.5 X 110 = 55 watts; Py = 4.489 X 110 = 493.79 watts; I

Pr =10.989 X 110 = 1,208.79 watts |

(b) P, =0.167 X 12 = 2.004 watts; P, = 0.2 X 12 = 2.4 watts; I

Py = 0.48 X 12 = 5.76 watts; Py = 0.847 X 12 = 10.164 }

watts |

(¢) P; =8 X 68 = 544 watts; P, = 13.6 X 68 = 924.8 watts; |

Pr = 216 X 68 = 1,468.8 watts :

(d) P, =05 X6=3uwatts; P, =02 X 6 = 1.2 watts; P; = |

0.15 X 6 = 0.9 watt; Py = 0.085 X 6 = 5.1 watts. |

|

A : L pily

Switches in Parallel—Switches are connected in series in some cases and in |

|

|

|

|
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Separated Switches in ParaIIeI\

O OFF

Yo
ON

Pl —o &—P2

O OFF

—O—=0
B ON

L ol i/

obtain an open circuit from P, to Ps, both switches must be open. Another
form of the parallel switch is the type which has two or more poles actuated
by the same mechanical element.

- Group Actuated Switches in Parallel ~
Pl o g’}xccﬁ -0 P2

P30 o ~OP4
DPDT

\_ Y,

The dashed line indicates that the two poles of the switch are actuated
at the same time.

fWafer Switch Paraliel Operation=

I o2 I o2 I 02
\ \ \
\ \

.03 ‘\03 V03
40 4.0 1 40 \\
IR K B 2 G S L DO -3

The rotary action available in the application of the wafer switch permits
many parallel operations. In the illustration above, the switch has three
wafers (A, B and C). Again, the dashed line represents mechanical connec-
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tion whereby all wafers are actuated at the same time. In this case the switch
is said to be a three- (triple) pole, quadruple-throw (four position), or
TPQT (triple-pole, quadruple-throw).

‘Batteries in Parallel—For heavy-duty operation, batteries of equal voltage
are constructed with plates in parallel or connected with many cells in parallel.
This means they require more charging current to become fully charged.
Yet, in another sense, more current must be drawn to cause the batteries

to be discharged.

Batteries in Parallel
f—o—o—p—o 1

+ ADDITIONAL

£ ol Tedai e Ap0ITIONEL . L
e e e Seah S ey A
- - J= -7 mORE PoweRr - W
POWER

¢ —6—o—O

G 5

|
|
I
|
|
I
I
|
|
I
I
|
|
I
|
|
|
|
I
|
I
I
I
|
|
I
l
I
|
|
Q10. What precautions must you take hefore connecting bat- O !
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teries in parallel?

Q11. Could you use a lamp bulb for a shunt, or parallel, re-
sistance in a circuit? How would you determine the resis-
tance of the lamp?

Your Answers Should Be:
Al10. You must make sure all batteries to be connected in parallel
have the same voltage.

All. Yes, you could use a larﬁp for a shunt in a circuit. The wattage
and voltage ratings permit you to calculate the resistance.

P E
That is, ] =—and then R =—.
E I

WHAT YOU HAVE LEARNED

1. A parallel circuit is a combination of two or more basic circuits con-

nected to a common voltage source.

Batteries may be connected in parallel to produce power for a longer time.

Switches may be connected in parallel to form parallel turn-on operations;

yet they all have to be turned off to open the circuit.

4. Filaments in vacuum tubes may be connected across a common voltage
source.

5. Each branch of a parallel circuit may have a different current flowing O
through it. All branches will have the same voltage applied.

6. To find the total current in a parallel circuit, you determine the sum of
all the branch currents. (Continued on page 110)
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Absenfee

Nif-In

Mohammed can't go
to the mountain?
Then send mountain
to Mohammed

—and prontol!

B High-school students in the Greater New
York area are now offered a helping hand
found in few other places in the world. The
hand, in this case, takes the form of a spe-
cial FM radio station. Its purpose: to enable
physically handicapped students to continue
their education even though they can’t go to
school. What’s more, there’s even a special
telephone system that lets students and in-
structors communicate with each other al-

Instructor receives question from student
at left, then files it with other queries.

JANUARY-FEBRUARY, 1970

Homebound student calls in question to his
instructor over special telephone system.
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ABSENTEE SIT-IN

Technician supervises equipment which
broadcasts High School of the Air programs.

most as though they were in the same room.

Students who are participants in Home-
bound Instruction, a program for students
who are unable to attend school because of
permanent or temporary physical handicaps,
are supplementing their education by means
of High School of the Air. This special FM
radio station, which has been set up to broad-
cast educational programs for the home-
bound student, helps him keep pace with his

schoolmates and then prepares him for his

Tapes and fape recorders play importfant
role in station's programming. Machines
in foreground are professional RCA unifs.

Gefting ready fo record High School of the
Air program, station technician loads tape
on recorder mounted in large rack panel.
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udio, students and instructor participate in High School of the Air round-table discussion,

which is broadcast to homebound students who are physically unable fo attend classes.

Regents and College Board Examinations.

As part of Homebound Instruction, a
program which brings teachers to the stu-
dents’ homes for regular two-hour sessions,
High School of the Air is a combination
radio station and school. While students at
the station participate in regular classes,
Homebound students listen to the classes and
communicate with their instructors via a
telephone broadcasting system. This free-

flowing dialogue between instructor and
Homebound students enables their teachers
to answer questions as well as quiz their
absentee students.

Safeguarding the handicapped student
from an irretrievable academic set-back,
High School of the Air ensures that the
high-schooler will receive a well-rounded,
college preparatory education despite his
accident or illness. —Robert Levine B

In confrol room, technician keeps eye on discussion group and hand on gain control as
broadcast goes ouf over airwaves. Some class sessions are taped for later broadcast.
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HEAR
THAT
STAR

By Alan C. Van Dine

B Paul Kilborn looked up
from his latest copy of
Playboy and out through the
screen of his porch, 300 feet
up the side of a West Vir-
ginia mountain. In the val-
ley, lights were flashing on,
first in the office building,
then in the equipment sheds
of the big Green Bank ob-
servatory. Paul stepped
quickly inside and dialed the
main office.

“What’s going on down
there?”

“We'’re not sure, sir.” It
was one of the new techni-
cians assigned to the Na-
tional Observatory since its
1967 expansion. “We don’t
know what it is, but we’re
getting a signal. A pattern.”

The Playboy still in his
hand, Paul headed for the
station wagon standing in
the driveway, its engine still
warm. Project Sensor was
less than twenty hours old,
and already the false alarms
were starting. What would
it be this time: a ham oper-
ator, trespassing on the ra-
dio-restricted zone? A dis-
tant thunderstorm? A stray
transmission from an airline
flight?

Theoretically, the antenna

102

was tracking the star Tau
Ceti, eleven light years from
Earth. But Paul knew to
expect surprises. He had
helped to redesign the big
radio telescope with a new
narrow beam antenna and
low noise receivers that
might pick up almost any-
thing. He found Dr. Gerard
in the computer analysis
room, wrist deep in readout
sheets and frowning.
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“Any inkling, Jake?”

“None,” said the project
director, “‘except that it’s too
good to be true.”

Paul looked at the pulse
pattern, traced out on long
grid sheets. ‘“Much too
good,” he agreed. “It looks
almost like a musical score.”

“Right,” Gerard said.
“The Tau Ceti Toccata and
Fugue. Only it will turn out
to be a jamboree from some
jerkwater radio station with
a faulty transmitter.
Wouldn’t that look good in

the newspapers? Scientists
find intelligent life in West
Virginia!”

Paul glanced at another

sheet, then another. More
of the same. “When did it
start, Jake?”

Gerard checked the timing
blips. “Zero one thirteen,
and it's still repeating. I
thought we might have some
weird oscillation in the fre-
quency analyzer, but all cir-
cuits check perfectly. The
interference analysis crew
can’t find a thing that re-

sembles this. We played it
for the Navy hotshots at
Sugar Grove, and they can't
identify it either.”

Paul squinted at the azi-
muth and elevation dials.
“We can’t have drifted off
Tau Ceti.”

“Not a chance. She’s
tracking that star steady as
a rock. But this signal is
much too strong to be com-
ing from the star. Another
thing—Ilook at this frequen-
cy analysis. The rhythmic
signal is superimposed over

the random noise we were
getting from Tau Ceti. Fig-
ure that out.”

By 3:30 the Sensor team
had exhausted every plausi-
ble radio source anyone
could suggest. No malfunc-
tions apparent. No stray
transmissions from outside
the valley. But the signal
continued: a repeating pat-
tern of four sequences that
defied all attempts at de-
coding. Could it be coming
from the Tau Ceti solar sys-
tem after all? The first real

sign of intelligence in deep
space? Paul and Dr. Gerard
decided to check it out.
They steered the antenna off
the star.

The signal stopped. For
a full minute, not a word
passed. Pointlessly, Gerard
walked to the visual tele-
scope and peered through,
as if to look at the distant
radio transmitter that had
just materialized in the mind
of everyone in the room.

“It can’t be,” he muttered.
“It just can’t be.”

“Maybe not,” Paul said,
“but it’s what we’re here to
find.”

“It’s too distinct,” Gerard
insisted. “The signal is sim-
ply too strong. Where would
they get that kind of
power?”

“And too complicated,”
Paul added. “Like a mel-
ody, or a series of equations.
If they were putting out a
beacon signal, it would be
something simple and basic,
like two plus two equals
four.” (Continued overleaf)
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Gerard nodded. “Let’s try it again.”

“Wait a minute,” Paul said. “Let’s try an-
other target instead.” The vague beginnings
of an idea were assembling in his mind, but
it was too far fetched, and he was too tired
. . . he turned his attention back to the an-
tenna controls.

When a second star was zeroed in, the
signal resumed—the same pattern—and now
all attempts at explanation were in ruins.
How could two solar systems, light years
apart, be beaming the same message? Gerard
called a break for coffee and rest.

Paul, who had been awake for nearly 24
hours when the signal began, now found that
he couldn’t sleep. Lying on the couch in
Gerard’s office, he reopened his Playboy and
thumbed through it.

Gerard, leaning far back in his swivel
chair, reached for his cigarettes, started to
offer one to Paul, then noticed the magazine.

“Tell me,” he said. “Why is it that every
time I'm up to my eyelashes in trouble, I find
that my top assistant has buried himself in
some girlie mag.”

“It’s envy,” Paul said. “A lover looks at
a star, and it reminds him of peace, wisdom,
and womanhood, which reminds him of his
girl. So he tells the star how nice his girl is,
and he tells the girl how nice the star is. We
look at a star and promptly get hung up on
electromagnetic frequency analysis. I'd
rather be a lover.”

“I may cry,” Gerard said. “And you, if
you happen to get around to it, might try
saying something even half that smart about
radio transmissions from the direction of
Tau Ceti.”

“Oh, that. Well you see, if we were lovers
and poets, the whole thing would be quite
simple. We would know immediately that
our friend is writing poetry.”

“Which friend? Tau Ceti?”

Paul hesitated. “No, not the star. The
antenna. It has noticed its first celestial ob-
ject and reacted like most of our new equip-
ment reacts—temperamentally.”

Gerard grunted.

“Think about it,” Paul said. “We have
put 203 million dollars worth of sharpened
perception into this thing, haven’t we? And
we have it so cross-rigged with -computers
that we’re not even sure we've isolated all of
the functions. Right?”

104

“Right,”. said Gerard, “except that not
even in our most imaginative blundering
could we accidentally program our com-

' puters to write poetry.”

“No, no . . . not program. But we have
hooked the antenna into so much redundant
circuitry that the damn thing could prac-
tically talk to itself. And the antenna can
eavesdrop on stimuli that we haven’t even
discovered. That’s what it’s for, isn’t it?”

“Okay, okay.” Gerard was apparently
tiring of the game. “Sensitivity, brains, and
a celestial viewpoint. It all adds up to a poet.
A 15-acre, 203 million dollar federal poet.
Go to sleep!”

Paul shrugged. Sleep, to be sure, was the
only solution, and he could finally feel it
coming. But Gerard sat up suddenly, grin-
ning.

“I just realized something,” he said. “We
have a whole roomful of eager young as-
tronomers, physicists, and mathematicians
downstairs without a thing to do. Paul, can
you think of a more gullible group in all
this world than astronomers, physicists, and
mathematicians?”

“Not offhand.”

Gerard reached for the phone. “Well,
since you have come up with the original
hypothesis of the night, I suggest we unleash
all that Ivy League tuition on testing it. It
might be just what we need to get some of
those high-priced brains in motion.”

A half-awake Princeton mathematician
named Pitts was Gerard’s choice as project
chief for the exercise. The young man stared
uncertainly through hanging strands of hair
as his boss explained the assignment.

“This is right down your alley, Pitts. Be-
sides, I've always admired your beard. I
want you to have everyone who's awake take
another crack at decoding the signal pattern,
but with two arbitrary assumptions: first,
that it translates to meaningful English;
second, that it follows a regular meter, like
poetry.”

“Dr. Gerard, may I point out . .

“Pitts,” Gerard interrupted, “you are far
too bright to go walking around a place like
this with a closed mind.”

Pitts left. Paul finally slept, but Gerard
shook him just before sunrise to say that he
had called Pitts to come back and discuss
his progress.

“You could have gone down to the con-
trol room, you know,” Paul yawned. “Sup-
plied some encouragement, a few sugges-
tions. (Continued on page 106)
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Hey, Look Me Over...

Continued from page 21

directly from the controls on the front panel.
A special matching switch allows you to
compare or match sets of transistors. The
Model 443 features all silicon solid-state
printed circuit board construction and dual
transformers for isolation and safety. Other
features include a flashing light to indicate
presence of high voltage on the diode test
terminals, built-in oscilloscope voltage cali-
brators, and terminals for connecting ex-
ternal test sockets. The 443 transistor-diode
curve tracer is available in kit form at $69.95
and factory-assembled at $99.95. For further
information write EICO Electronic Instru-
ment Co., Inc., 283 Malta St., Brooklyn,
N. Y. 11207.

New Amateur Sky Hook

Mosley Electronics has come out with a
new addition to their Trap-Master line of
amateur radio antennas. This one is called
Classic 36, a 6-element tri-band beam, rated
for maximum legal power on 10, 15, and 20

‘@%———Fé@_

7
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Mosley Classic 36 Amateur Radio Anfenna

meters. Features the Classic coax-fed bal-
anced element, and the Mosley Trap-Master,
making it weather- and dirt-proof for fre-
quency stability under all weather condi-
tions. Hardware is of stainless steel, and
maximum element length is 29 ft. 3 in.
Weight is 69 1b.; price $171.92. Get more
info from Mosley Electronics, Inc., 4610 N.
Lindbergh Blvd., Bridgeton, Mo. 63042.

Pliers with Pizazz

The Sta-Tite Corp. calls these automatic
locking pliers Lock-Matic. The tool is 7%
in. long and does the work of an adjustable
wrench, clamp, or gripping tool, in addition
to performing as pliers. Its two-position slip
joint jaws open from zero to 7% of an inch
with locking action and to an inch and a
quarter for use as pliers. Lock-Matic pliers
are made of heat-treated steel with a chrome

JANUARY-FEBRUARY, 1970

Sta-Tite Automatic Locking Pliers

finish, and they will hold objects with pres-
sures ranging from a fraction of an ounce to
1000 Ib. Price is $3.98 and you can get
more info from Sta-Tite Corp., 3900 Lou-
isiana Circle, St. Louis Park, Minn. 55426.

Pencil in that Design
A slim, 3-oz. instant heat pencil iron that
will do the work of much heavier pistol-type
guns has been brought out by Wall Mfg. as
their Model IDL. Its slimness came about
by using a dual heat element controlled by a
thermal time delay relay, nixing the need for
a transformer. When a switch on the handle
is depressed, a high-wattage element brings
the tip temperature up to operating heat in
seconds. The relay then cuts in a lower wat-
tage element that maintains the proper sol-
dering heat with no danger of overheating.
It continues at the lower wattage until a high-
er heat is required, then the relay cuts in
again for as long as needed. Initial input is
180 watts and it operates at 40 watts. Heat-
ing elements may be changed without tools.
Iron-plated or ¥&-in. plug-in tips are inserted
by loosening one set screw, and you can
match the tip to your job. Price is $9.95
and more dope can be had from Wall Manu-
facturing Co., Kinston, N. C. 28501.
(Continued on next page)

Wall Soldering Pencil



Continued from previous page

Neat Lil Radio

Heath Company has brought out a solid-
state AM/FM table radio, the GR-48, a
bargain at $39.95 in kit form. The GR-48
has switchable automatic frequency control
(AFC) and 5-uV sensitivity. Automatic
gain control on AM keeps the volume con-
stant under varying signal strengths. There
are built-in AM and FM antennas. The
cabinet is avocado green with a color-coordi-
nated grille. The dial is back lighted and all
controls are front-panel mounted. There’s
a 3 x 5-in. oval speaker, The circuit goes
together on a single circuit board, and the

Heathkit GR-48 Table Radio

AM/FM tuner is supplied pre-assembled and
factory-aligned. '

Want to know more about the GR-48?
Then drop a line to Heath Co., Benton
Harbor, Mich. 49022.

Newscan
Continued from page 14

can instantaneously display locations of a fleet
of tractors and trailers—has been designed by
Philco-Ford for Americas trucking industry.
The electronic central dispatch is a new feature
of Philco-Ford’s Fast Freighter System, a mod-
ern tool of the motor freight industry that com-
bines inter-terminal communications with data
processing for immediate information needs of
a motor freight company.

Not only does Fast Freighter tie a motor
freight company’s terminals together into a mod-
ern communications network, it also brings to
each terminal manager the computer power he
needs for a variety of tasks, from figuring way
bills, to making out his payroll, or even to com-
puting efficiency of his tractors’ performance.

In a simple presentation, Philco-Ford person-
nel demonstrated to the Editor how the elec-
tronic central dispatch enables a terminal
manager to obtain information instantaneously
on inbound or outbound shipments, tractor and
trailer use, and the status of each freight
terminal in a motor freight system.

The central dispatch located anywhere is con-
nected over common telephone lines to a Fast
Freighter central processor at Philco-Ford’s
Willow Grove, Pa., engineering center.

The electronic central dispatch appears as a
TV set mated to an electric typewriter key-
board. It features a TV-like screen on which
computer-derived information is displayed in
plain English or in graphic form.

The terminal manager uses the electric key-
board to compose messages or to request in-
formation from the central Fast Freighter
processor. When he composes his message, it
appears simultaneously on the TV screen, giving
him a chance to check its accuracy before dis-
patching it over a telephone line to the central
Pprocessor.

When the message is received at headquarters,
Fast Freighter updates all relevant records. As
a result, terminal managers can maintain a con-
tinuous check on shipments either inbound or
outbound from their terminals—avoiding cum-
bersome use of wall maps and the high cost of
long-distance telephoning.

With instantaneous communications and con-
tinually updated central information records,
motor freight managers have, through Fast
Freighter, a continually fresh and up-to-the-min-
ute picture of their operations and resources. #

Hear That Star?

Continued from page 104

“No need,” said Gerard. “I have one crew
running a complete recheck of all equipment
while Pitts and his boys play anagrams with
your new theory of versified astronomy. Be-
sides, if I went down there Pitts might start
asking questions, and then what would I
say?”’
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Pitts came in, tight-lipped and plainly an-
noyed, clutching a scrap of notebook paper
in his right hand. He looked like he thought
the sky was falling.

“We have two complete words, and the
rest is falling into place quite rapidly,” he
told Gerard. “But I'm afraid the staff is a
little upset.”

Paul looked quickly at Gerard, then jerked
the sheet from the young man’s hand; and
he and Gerard read it together. It said,
“Twinkle, twinkle . . .” =
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Identify Stations

Continued from page 68

station on 647 khz at 0401 with news,
I think in English. At 0407 what ap-
peared to be the Rhodesian jamming
became audible, but it was not as clear
as on Feb. 20”.

“Can you tell me if the S/On time
corresponds with Francistown's, wheth-
er the jamming heard on 647 cor- ,
responds with Rhodesia’s on this
frequency, and whether the Francis-
town station was still on the air March
112?2?”

To which the answer came back loud and
clear:

“You are quite correct in thinking
that we are now doing programs to
Rhodesia. . . . Regarding Francistown’s
sign on at 0400, it was on the schedule
as a ‘Note 1’ start, which consists of
bow bells, followed by announcements,
the length of the announcements is
variable, so it is quite possible that
the sign on was at 0358. . . . The jam-
ming you heard was undoubtedly from
Rhodesia, as it had a very distinctive
note. The station was still on the air

when you listened. Its closing date is

something of a mystery.”

Whenever a distant radio listener can get
his ID checked out in this kind of candid
manner, he’s got it made.

The Space Age. When logging satellites,
probes headed for the Moon and Mars, etc.,
it is even more important that your ID be
checked by someone “in the know.” When
logging space signals, except for most
manned missions, all one ever hears is
“sounds.” And until your description of this
modulation, along with time and date of re-
ception, can be confirmed by an official
source, all such loggings must be categorized
as tentative.

Unfortunately, it's becoming increasingly
difficult to obtain this information. During
the first three years of the satellite era, both
the Soviet Academy of Science (through R.
Moscow) and a member of the Voice of
America’s staff (who was himself interested
in space monitoring) provided DXers with
such services. But as the novelty wore off,
both SWBC giants eventually discontinued
the practice. Today, though both the
U.S.S.R. and the U.S. each maintain official
“no space QSL” policies, one can still get
someone from an appropriate agency to
check, unofficially, the ID of a space ve-
hicle heard. u

Sighal Tracing Gun

Continued from page 59

switch turned on and sensitivity control set at
minimum. A strong audio signal should
raise current drain to 24 mA. Also check
capacitors and the diode connected to the
probes and double-check the hook-up of
circuit board and connections to it, as well
as all of the components. After making cor-
rections, if any errors are revealed by check-
up steps mentioned above, and the unit still
does not work, you undoubtedly have a de-
fective IC and will have to replace it.

Once the unit is working, fasten the re-
maining cover into position over the cut-out
with wood screws and you have completed
a construction project that will provide you
with a useful piece of test gear for your
shop or lab.

Hints on Using It. The top probe is used
for checking RF and IF sections of a re-
ceiver or transmitter; the bottom one is used
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to check audio circuits. To trace a signal,
start from the final output stage and work
towards the input. Once you hear a signal
in the speaker of the tracer, you've reached
the point in the circuit that is functioning.
All stages that follow from this point on to
the final output are not getting the signal.
In all probability, your trouble will be found
in the next stage or stages immediately fol-
lowing the point where you are first able to
receive a signal. Once the point where the
signal is stopped has been located, check that
circuit for a defective tube, transistor, or
other component, or for a loose connection
or cold solder joint.

The sensitivity control must be raised to
near maximum to detect weak RF or audio
signals. As you move nearer the input
source you reduce the strength of the signal
and may have to raise your sensitivity con-
trol proportionately to detect the presence
of a signal. Be sure the ground lead of your
signal tracer is clipped to the chassis when-
ever tracing signals. Also, keep one hand in
your pocket when near high-voltage cir-
cuits. 2

107



The Islands That Aren’t

Continued from page 80

proaches Sealand is quite literally fired upon.
But frequencies supposedly under considera-
tion are 764, 1034, and 1502 kHz.

‘Portable’ Islands. Though off-shore oil
and gas drilling rigs can be moved from
place to place (the one in our photo is on
its way through the Welland Canal), while
in operation they are just as securely at-
tached to the ocean floor as those ancient
anti-aircraft fortresses. And this type of
artificial island is considerably easier to hear
in North America, since they often work the
. various Gulf and Pacific Coast marine tele-
phone operators in the 2-MHz band. They’re
in there with the shrimp boats.

Off-shore mineral rights are often the sub-
ject of far more serious international dis-
putes than off-shore broadcasters. While the
major powers will tolerate, for a time at least,
the use of man-made islands for pirate radio
stations or even gambling casinos, they won't
put up with anyone pirating natural re-
sources from those hunks of ocean floor
which they claim as their own,

The difficulty is that no one agrees exactly
whose sovereignty ends where. Most of the
Earth’s larger nations claim off-shore min-
eral rights out to the edge of the continental
shelf-—often a 100 miles or more. At the
opposite end of this scale a majority of the
small and underdeveloped countries want
everything beyond 12 miles under UN con-
trol—which would hit U.S. interests espe-

cially hard in the Gulf of Mexico. As luck
would have it, artificial islands in the Gulf
for most readers will be the easiest of all to
hear. Watch for them at night working the
New Orleans Marine (telephone) operator
on 2382 or 2206 kHz, and Galveston on

'2134 kHz.

Depending on the sunspot count, they will
often be heard at great distances during day-
light hours on the 30.56-30.84 MHz indus-

trial band covered by many SW receivers. '

Narrow-band FM is used up here, but you'll
be able to make out what is being said by
tuning slightly to one side of the carrier
frequency.

Prospects. With the important excep-
tion of top-secret underwater submarine
tracking stations, the military use of man-
made islands is rapidly becoming a thing
of the past. Former anti-aircraft fortresses
are now only of value to pirate broadcasters
and gamblers. And with the advent of high-
ly sophisticated airborne radar and satellite-
based surveillance systems, there’s probably
not much future for conventional off-shore
radar installations. However, Washington
still operates three so-called “Texas towers”
off the East coast and you might be able to
catch them using non-tactical IDs on 2716
kHz.

But clearly the future of DX from arti-
ficial islands is mostly linked with man’s
quest for those riches to be found at the
bottom of the sea. And as the Earth’s natural
resources dwindle while undersea technology
advances, this brand of DX promises to be-
come even hotter than that current concern
over “Sealand.” B

SonoPulse Timer

Continued from page 49

We purposely have not specified the length
of the pair of wires between the switch and
SonoPulse. Make it a convenient-to-use
length. You may use zip cord, 2-conductor
jacketed cable, or twisted hook-up wire. If
you use a double-pole switch in place of the
single pole, the extra contacts can be used
to turn on or off the enlarger or device being
timed. You can best see this technical point
by referring to the schematic diagram,
Using SonoPulse. When completed
you will hear a pleasant beep tone burst,
repeated continuously as long as switch S1 is
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closed. The repetition rate is controlled by
potentiometer R3. The fastest pulse rate is
attained at full counter-clockwise (minimum
resistance) rotation of R3; the slowest is full
clockwise (maximum resistance) rotation.
We did not take the time to locate cali-
bration points on our model. You will find
the SonoPulse timer more useful if you do
calibrate the control. This can be done
easily by using a stop-watch. Just start the
watch at the beginning of a count of 10 (or
20 if you prefer) beeps and stop it at the
end of the count. Divide the total elapsed
time registered on the stopwatch by the num-
ber of beeps counted (10 or 20) to arrive
at the time duration between beeps. These
various settings of R3 at the time the count
is made will become your -calibration
marks. |
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The Unicorn
Continued from page 42

put meter to measure the output level. How-
ever, if one is not available, trust the judg-
ment of your ears.

After peaking T1, remove the temporary
jumper from C3B and set the tuning capaci-
tor at the midpoint of its rotation. Adjust the
signal generator to produce an output signal
at 1000 kHz and feed the signal, loosely
coupled, to the anténna post (J1).

Adjust the tuning slug of the receiver’s
oscillator coil (L2) until you get output at
the speaker. Then adjust the trimmer capaci-
tor on C3B for maximum signal output.

Without making any change in the setting
of the signal generator, adjust the trimmer
capacitor on the RF section of the tuning
capacitor (C3A) for maximum output at the
speaker. Also, adjust the tuning slug of the
antenna coil (L.1) for maximum output.
Now go back and do it again—you’ll hear
the improvement.

Before changing the position of the rotor
of the ganged tuning capacitor, place a mark
on the panel to identify this position as a
reference point when adding markings to
the dial plate.

Calibrating the Dial. Set the signal gen-
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erator first at 550 kHz and then at 700, 900,
1200, 1400, and 1700 kHz successively and
tune the dial of the receiver for maximum
signal at each of these frequencies, marking
the spots of maximum signal for each fre-
quency, to be used for the calibration points
of the dial.

For Your Listening Pleasure. Discon-
nect the signal generator and connnect a 10-
ft. indoor antenna (a 10-ft. length of hookup
wire stretched out will do) to J1. Tune the
receiver to a broadcast station, set the vol-
ume control so that the station is just audible
and touch up all tuning slugs and trimmers
of the RF section of the receiver for maxi-
mum volume. You may find a slight readjust-
ment of the IF transformer (T1) and os-
cillator coil (L2) tuning slugs and also the
trimmer of the oscillator portion of the tun-
ing capacitor (C3B) at this point may im-
prove the output. Now sit back and listen to
your heart’s content. |

South of the Border

Continued from page 38

pay for our broadcast, God will bless you.
Enclose your tithe, a little offering, a dona-
tion, whatever the Lord lays on your heart,
and we will thank you, thank you, thank you
from the bottom of our heart. God will bless
you. Don’t let me worry about finances. Send
your donation now. . . .”

No one knows just how much the schlock-
ministers take in from their radio pitches,
but some have been spending as much as
$6,000 a month to advertise over XERF.

The Future. There are signs that the gold
in them thar religious hills may soon be
running out. Because of patterns of interfer-
ence that have developed recently as other
powerful stations have gone on the air in
Canada, XERF is planning a new 500,000-
watt transmitter, and has already bought the
land on which to build it. To go with this
new potency, non-owner Gonzales seems to
be seeking a new image, and has made ap-
proaches to CBS as well as to Mexican
broadcasters, with an eye to gaining some
sort of reputable network affiliation. If he
brings it off, one of the world’s most power-
ful stations may become just another music-
and-news outlet. If he fails, untold new mil-
lions will soon be exposed for the first time
to the wonders of fake diamonds, cure-alls
and evangelical hustlers. <]
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The Third Hand

Continued from page 71

to match for your standard, proceed as fol-
lows: Externally connect R1 to the clip leads,
as shown in the calibration schematic and
adjust the calibration resistor (Rc) until the
VOM or other 'standard reads exactly 1 mA.
The meter of the Third Hand should also
read exactly 1 mA. If it doesn’t, but is very
close to that value, substitute another 220
ohm resistor in place of the one first used,
which had been temporarily clipped into the
circuit. The reason for this exchange is that,
in all probability, each of the 220 ohm re-
sistors you try will have a slightly different
value and by the variation in the value within
the 5% tolerance of that specified, you may,
in the exchange, find one that is just the right
value to trim the meter reading so that it
coincides with your standard meter. You
may find you will have to try two resistors
of lower value connected -in series, to total
the 220 ohms, in order to take advantage
of their individual variations from specified
value to trim the meter shunt to the exact
resistance needed. Repeat this process for
each of the three shunts ‘n the Third Hand.
Once you arrive at the correct resistor com-
binations, remove the clip leads and calibrat-
ing resistor Rec, and connect the corrected
resistors into the circuit permanently. From
this point on your Third Hand is ready to

use on virtually any of your new projects.

The capacitance of C1 should be as large
as possible and still permit mounting it in-
side the meter case. The 300uF capacitance
specified in the Parts List is the absolute
minimum recommended. The capacitor
should be rated at least 6V working voltage,
but, preferably higher.

Selecting The Fuse. The rate of speed
at which the fuse blows, which is really the
safety factor for protecting the solid-state
components, is directly related to the rating
of the fuse. Selecting a fuse that will just
hold the circuit under test and still pass the
proper current for the transistors or diode
will provide much faster circuit opening
blow protection than a fuse that can pass
much more current than that required for
the circuit. For example, if you are build-
ing a solid-state unit that draws 1.0 mA
you could protect it with a fuse rated at
1/500A. Or, if your unit draws 5.0 mA
you would protect it with a fuse rated at
1/200A.

There are fuses manufactured that react
faster than the 8AG type, however, they are
not normally available from parts houses.
Since the 8AG’s response time is fast enough
to protect all but the most delicate instru-
ments it is a good compromise for the ex-
perimenter. Just remember, use a fuse that
is capable of just passing the required cur-
rent for the circuit for maximum protec-
tion. L

e/e Basic Course

Continued from page 98

IT=11+12+13+...
7. To find the total resistance of a parallel circuit, divide the applied voltage
by the total current in the circuit.

E

It

8. If the resistance is the only factor known, you may use any value for E
that permits simple arithmetic operations for determining the current in

each branch. After the total current has been computed, the same value
for E must be used to determine total resistance.

Ry =

This series is based on material appearing in Vol. 2 of the 5-volume set,
BASIC ELECTRICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $19.95. For information on the complete set, write the publisher at
4300 Wsst 62nd St., Indianapolis, Ind. 46268.
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS
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e

Classified Ads 65¢ per word, each insertion, minimum 10 words, payable in advance. To be included in the next available issue

of ELEMENTARY ELECTRONICS copy must b

e in our New York Office by Dec. 10th. Address evd&;as'e C. D. Wilson, Manager,

Classified Advertising, ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N. Y

ADDITIONAL INCOME

MONEY—Sparetime Opportunity Panel-
ists At Home Wanted By New York Re-
searcher. Leading research firm seeking
people to furnish honest opinions by mail
from home. Pays cash for all opinions
rendered. Clients’ products supplied at no
cost. For information write: Research 669,
Mineola, New York 11501. Dept. 633-EE.

REPAIR Television Tuners. Free Tricks.
F. Bocek, Box 833, Redding, Calif. 96001.

GEMS, MINERALS, ROCKS &
LAPIDARY EQUIPMENT

NO BRAG, JUST FACTS. Gems More
Brilliant Than Diamonds Phillips, Box
126, Brady Lake, Ohio 44211.

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 208-3, Marion, Ohio 43302.

RADIO & TELEVISION

THOUSANDS and thousands of types of
electronic parts, tubes. transistors, instru-
ments, etc. Send for Free Catalog. Arc-
turug Electronics Corp., EME, 502—22nd
St., Union City, New Jersey 07087.

POLICE — Fire — Aircraft — Marine —
Amateur calls on_ your broadcast radio!
Free catalog. Salch Company, Woodsboro
EE14, Texas 78393.

MAKE Your Classified Ad Pay. Get
‘“How To Write a Classified Ad That
Pulls.’”” Includes certificate worth $2.00
towards classified ad. Send $1.25 to C. D.
Wilson, Science & Mechanics, 229 Park
Avenue South, New York, N. Y. 10003.

BOATS, MOTORS & MARINE SUPPLIES

FREE catalogue—Plans for Canoes,
Kayaks, accessories. Quicksilver, 115
McGavock, Nashville, Tennessee 37214.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder!
Help others make money! Start with
$10.00—Free Proof! Torrey, Box 318-T,
Ypsilanti, Michigan 48197.

FREE Book ‘999 Successful, Little-
Known Businesses.”” Fascinating! Work
horn:! Plymouth 411-R, Brooklyn, N. Y.
11218.

$200.00 DAILY in Your Mailbox! Your
Opportunity To Make Money Like Mail-
order Experts. Free Details. Associates,
Box 136-SM, Holland, Michigan 49423.

MAIL Gift Catalogs for BIG Profit re-
turns. Home, spare time operation. Small
investment. Everything supplied. Fisher
Company, Lime Springs, Iowa 52155.

MAKE Big Money raising chinchillas,
rabbits, guinea pigs for us. Catalog—25¢.
Keeney Brothers, New Freedom, Pa. 17349.

BUY IT WHOLESALE
SAVE! Real Walkie Talkies ’I‘ransistor
$15.00. Smith Enterprises, 101 N. Ric
man, Villa Grove, Illinois 61956.

EDUCATION & INSTRUCTION

LEMURIAN VIEWPOINT — Discussions
of Universal Truth: Man's twofold pur-
pose on earth, a Master Plan from the
Great Brotherhoods for a New Age civili-
zation, reincarnation., and subjects from

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

32 PAGE big ulustrated joke and nov-
elty catalog. 25¢. Joke, Box T212FF,
Chicago 60680.

MAGNETS

MAGNETS. All types. Specials—20 disc
magnets or 2 stick magnets, on 10 small
bar magnets, or 8 assorted magnets, $1.00.
Maryland Magnet Company, 5412-R, Gist,
Baltimore, Maryland 21215.

MISCELLANEOUS
““ADULT' Books, Magazines. Free il-

lustrated catalogue. State age. Clifton’s,
Box 1068-MS3, Saugus, California 91350.

BUILD Distance Crystal Sets. 10 plans
—25¢; 18 different—50¢. 20 different—50¢.
Catalog. Laboratories, 12041-G Sheridan,
Garden Grove, California 92640.

RADIO & TV Tubes 33¢. Free Catalog.
Cornell, 4217 West University, San Diego,
California 92105.

RECEIVING & INDUSTRIAL TUBES,
TRANSISTORS, All Brands—Biggest Dis-
counts. Technicians, Hobbyists, Experi-
menters—Request Free Giant Catalog and
Save! Zalytron, 469 Jericho Turnpike,
Mineola, New York 11501.

GERMAN and JAPANESE TUBES—
Parts. Send $1.00 for Price List. The
Matthews Company, Box 151, Lawton,
Oklahoma 73501.

PSYCHEDELIC Catalog. Send 25¢. Hole
In The Wall, 6055-SMC, Lankershim, No.
Hollywood, California 91606.

HOW a tube amplifies 50¢. The hybrid
transformer 50¢. Free catalog. BECO, Box
A27011, Minneapolis, Minnesota 55427.

CATALOG of all Science & Mechanics
Craftprints. Send 25¢ to cover postage
to Craftprint Div., Science & Mechanics,
229 Park Ave. South, New York 10003.

FREE D.C. power source for small tran-
sistor radio, details $1.00. Satisfaction or
money back. Theodore Dieckhous, 10
5th Street, Washington, Missouri 63090.

MUSIC & MUSICAL INSTRUMENTS

1152 KILOWATT 3 Channel Color Organ
Creates Fantastic Lighting Displays. Fac-
tory Assembled Only $34.95 Postpaid! Kits
From $12.95. Workshop, Box 393-D,
Bethpage, New York 11714.

LEARN—Play The Harmonica For Fun
And Profit $3.00. Bancroft, Box 1122,
Waterbury, Connecticut 06720.

PERSONAL

ELIMINATE Debts Without Borrowing!
Particulars Free, Helper, 10639 Rlverside
No. Hollywood, California 91602

STOP smoking in 6 weeks. Count Down
Cigarette Holder. Turn dial inhale less

SUPER Distance AM Broadcast Recep-
tion. ‘“Music Magnet’’ Kit $2.95. Infor-
mation 25¢. Rand Laboratories, Winthrop,
Maine 04364.

SPEAKERS, 2 inch round, 8 ohms, large
alnico magnet 13/16 inch round yoke. Ideal
for all electronic projects. Full price 80¢
each. Union Supply Company, Box 32,
Niles, Illinois 60648.

C.B UYERS’ Guide—A new magazine
for the buyers of Citizens’ Band Electronic
Equipment. Send $1.25—includes Postage
to C. B. Buyers' Guide, 229 Park Avenue
South, New York, New York 10003.

STAMP COLLECTING

the Lemurian Phjlo%oph‘» REE copy smoke. Check, M.O. $5.40. Palmerlee 50 DIFFERENT Canadian Stamps 10
Write to: LEMURIA FELLOWSHIP, | Gift House, 310 Metropolitan Bldg., | with approvals. Oreszky, P.O. Bc& lAe,
Dept. 711, Box 397, Ramona Calif. 92065. | Detroit, Michigan 48226. Sarnia, Ontario, Canada.

For Greater Classified Profits

why not try the new combination classified ad medium
Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in a minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information fo C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New York, N. Y. 10003.
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How to
become a

Gl
Non-Degree
Engineer”

HE ELECTRONICS BOOM has created a

new breed of professional man—the non-
degree engineer. Depending on the branch
of electronics he'’s in, he may “ride herd"
over a flock of computers, run a powerful
TV transmitter, supervise a service or
maintenance department, or work side by

Intoday’s electronics boom the demand for S Piaied iR e
1SCOV! A

i i ioni /ou do need to know h
men with technical educationis far greater than soliiring sonneetions tenive St mid
% replacing components. You need to really

the supply of graduate engineers. Thousands of know the fundamentals of electronics.
- - z p g How can you pick up lhis necessary
real engineering jobs are being filled by men i o e g
i = 2 x home. In fact, some authorities feel that
without engineering degrees—provided they are ek £y o i o BN Fop:

ular ectronics said:

i i i H “By its vi , h d vel-
thoroughly trained in basic electronic theory 5y e hona it e

formation as well as to strengthen your

and mOdern appllcation. The pay is gOOd, the sense of responsibility and initiative.”
= - . Cleveland Method Makes It Easy
futureis bright...and the training can now be If you do decide to advance your career
through home study, it's best to pick a
i i chool that specializes in the home study
acqulred at home_on your own tlme‘ T‘nexhod‘ Electronics is complicated

enough without trying to learn it from
texts and lessons that were designed for
the classroom instead of the home.

Cleveland Institute of Electronics con-
centrates on home study exclusively. Over
the last 30 years it has developed tech-
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niques that make learning at home easy,
even if you once had trouble studying.
Your instructor gives the lessons and
questions you send in his undivided per-
sonal attention—it's like being the only
only student in his “class.” He not only
grades your work, he analyzes it. And he
mails back his corrections and comments
the same day he gets your lessons, so you
read his notations while everything is still
fresh in your mind.

Students who have taken other courses
often comment on how much more they
learn from CIE. Says Mark E. Newland
of Santa Maria, Calif.:

“Of 11 different correspondence courses
I've taken, CIE's was the best prepared,
most interesting, and easiest to under-
stand. 1 passed my Ist Class FCC exam
after completing my course, and have in-
creased my earnings by $120 a month.”

Always Up-to-Date
Because of rapid developments in elec-
tronics, CIE courses are constantly being
revised. This year's courses include up-to-
the-minute lessons in Microminiaturiza-
tion, Laser Theory and Application, Sup-
pressed Carrier Modulation, Single Side-
band Techniques, Logical Troubleshoot-
ing, Boolean Algebra, Pulse Theory,
Timebase Generators...and many more.

CIE Assures You an FCC License

The Cleveland method of training is so
successful that better than 9 out of 10 CIE

graduates who take the FCC exam pass it.
This is despite the fact that, among non-
CIE men, 2 out of every 3 who take the
exam fail! That's why CIE can promise
in writing to refund your tuition in full if
you complete one of its FCC courses and
fail to pass the licensing exam.

This Book Can Help You
Thousands who are advancing their elec-
tronics careers started by reading our
famous book. “How To Succeed in Elec-
tronics.” It tells of many non-degree engi-
neering jobs and other electronics careers
open to men with the proper training.
And it tells which courses of study best
prepare you for the work you want.

If you would like to cash in on the elec-
tronics boom, let us send you this 44-page
book free.

Just fill out and mail the attached post-
paid card. Or, if the card is missing, mail
the coupon at right.

NEW COLLEGE-LEVEL
CAREER COURSE

FOR MEN WITH PRIOR
EXPERIENCE IN ELECTRONICS

ELECTRONICS ENGINEERING...covers
steady-state and transient network
theory, solid state physics and circuitry,
pulse techniques, computer logic and
mathematics through calculus. A col-
lege-level course for men already work-
ing in Electronics.

>
Cleveland Institute
of Electronics
1776 East 17th Street
Cleveland, Ohio 44114

|

|

Please send me without cost or obligation: |

Your 44-page book '‘How To Succeed In |

Electronics” describing the job opportuni- |

ties in Electronics today, and how your |

courses can prepare me for them |
Your book on ‘“‘How To Get A Commer-

cial FCC License." :

| am especially interested in: |

[J Electronics Technology |

[ Broadcast Engineering |

[J First Class FCC License |

[ Electronic Communications :

[ Industrial Electronics |

[ Electronics Engineering |

|

|

I

|

|

|

|

4

Name

(PLEASE PRINT)

City.

Address

State

Zip. Age

[C] 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 card or in this coupon for
G. 1. bill information. EL-18

|
|
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|
|
|
|
|
|
|
|
|
|
|
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|
|
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Reg.U.S.
Pat. Off.

BUILD 20 RADIO

and Electronics Circuits

PROGRESSIVE &l K:t™

HOME RADIO COURSE

Now Includes .

g Aok ARG % No I(no!v.ledge of Radio Necessary

% 3 TRANSMITTERS % No Additional Parts or Tools Needed

X STENAL TRAGERRATOR ¢ EXCELLENT BACKGROUND FOR TV 2 =
AMPLIFIER * SCHOOL INQUIRIES INVITED Troining Electronics Technicians Since 1946

*
SIGNAL INJE -
: CODE OSCILLCATTOORR % Sold In 79 Countries

FREE EXTRAS

g
YOU DON'T HAVE TO SPEND
RSE ® SOLDERING IRON
The 'Edu-K ers Jou an, outstanding PRACTICAL HOME RAD o
rock bonom prlce. Our Kit is designed to train Radio & Electronics Teclr?nlglg:\lsn.ssla:'lng EtFEcJRONICS AESTER
f the most modern methods of hume training. You will Ieam radlo theory. construc- : iy IR
tion pral: ice and servicing. THIS IS A COMPLEIE RADIO COU ERY DETAIL. ¢ VALUABLE DISCOUNT CARD,
Yo earn how to build radios, uslng regular schematl&i. hnw to wire and solden o CERTIFICATE OF MERIT
ional manner; how to service radios. You will work with the stam‘lard tyne of e TESTER INSTRUCTION MANUAL
1 chassls as well as_the latest developmem of Printed Circuit cha: e HIGH FIDELITY GUIDE + QUIZZES
will n the basic Drlncmles of radio. You wlll construct. study and work with e TELEVISION BOOK . "A
RF and AF ampluiers and o ators, dele ctors, rectifies test equ m m. You will learn TROUBLE-SHOOTING B
and practice code, using the Proxresslve Code_Oscillat Yo rn_and practice ¢« MEMBERSHIP IN RADIO 'rv CLUB:
trouble-shooting, using the Progre e Signal Tracer, Prozresslve slgnal Injector, Pro- CONSULTATION SERVICE « FCC
fr:l.s’i‘g"ﬁ{r'\:'r‘v;’ "lll:&lrt}a& Electronlcs Tester, Square Wave Generator and the accompany= AMATEUR LICENSE TRAINING
will receive training for the Novice, Technician and General Classes of F.C.C. Radio Lis -PRINTED. C cm_cqt'rnv
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code

Osﬂllator. Signal Tral::ertagu a-gnalﬂln"ecut)| rcuits, l:ndF Iear; tEIIcw*to operate them. You
will receive an excellent bac groun or television, Hi-Fi an ectronics. I

Absolutely no previous knowledge of radio or science is required. The ‘‘Edu-Ki i SE RVICING LESSO NS I
the product of many years of teacl -ng and engineering experience. The ‘“‘Edu-Kit'' will

provide you with a basic education in Electronics and Radio, worth many times the low You will learn trouble-shooting and
price you pay. The Signal Tracer alone is worth more than the price of the A servicing in a progressive manner. You

will pradlc& r$pa rs"tlmI the sets that
THE KIT FOR EVERYONE Ind ouses of trounle in'home. portabie
d i You will learn how to

You do not need the slightest background ages and backgrounds have successful , the
In radio or science. Whether you are inter- sed the ‘‘Edu-Kit"' ::eiqé:es?;:gsinag:{or 'g,'::' ,{;“f,’;,',,a,.,.
IniRadio’ & SIEcSinics bechuso You b adio & Electronics Tester. While you

want an interesting hobby, a well paying y_ st are learning in this practical way,
business O job w "‘ a future, you will fing t: Edu-Kit* will be able to do many a repair job for
the °-Edu . our friends and neighbors, and charge

h-while _investment. allows you to teach yonrse" at your own
Many thonsands of individuals of a o instructor is necessary lees which will far exceed the price of
SE

the *‘‘Edu-Kit.’’ Our Consultation Service
PROGRESSIVE TEACHING METHOD it el vod' wifh any”technical brob-
lems you may have.
' The Frogressive Ra d Edu;ll(l ot is t‘l’eilo::mc')stwedlflcaflnpaolnlradi‘n ) T
nd is universally accepte sta n the field of electronics tra e

Kll" uses the moydern educational prmclple of ‘‘Learn by Doing.'" Therefore you construct, FROM OUR MA'L BAG
learn schematics, study theory, prachce trouble shoo(mg—all ina closely integrated pro=
ea: -learned, thorough and lnterestinz background in radio.

is, of 25 Poplar Pl., water-
Conn., writes: “l have repalred
sets for my friends, and

was ready to snend $240 for a Course,

the l'lous radio parts of the du-K You then learn the
and wiring of these parts. Then you build a slmnle radio. With this
set njoy llnenlng to refular broadcast stations, learn theory, practice testing
and trouble—shootmx. Then you build a more advanced radio, Iearn more advanced theory
and techniques. Gradually, in a progressive mann and at ur own rate, you will
fmd yourself constructing more advanced muiti-tube radlo cln:ults. and doing work like &
d

Radio Tec!
_ Included in the “Edu-Kit"” course are Receiver, Tran er, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector c:rcuxts. These are not unprofessional
' exper! but g radio circuits, constructed by means of professional
wiring and soldering on metal ‘chassis, plus the new method of radio construction known

Ben valerlo. P. 0. Box 21, Magna,
Edu-Kits are wnnderful Here

as ‘‘Printed Circuitry.’”” These circuits operate on your regular AC or DC house current. ol with_Radio Kits, and like to
1" m bull% Radio Tfs(ltnglEauh}‘msnt.l"l‘ ;.‘.l:e-
ed every minute | worked w
THE DU-KIT" IS COMPLETE {;}{,mnl, Kl ONE stenat Tracer works
ou receive all parts and tructions necessary to b twenty different radio and fine. Also e to let you know tha

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, va :‘e:‘;lg_’f","‘ °|" becoming a member of your
able, electrolytic, mica, ceramic and paper electric condensers, resistors, tie strips, ol 7 i smm' 1534 Monroe Ave..
hardware, tubing, punched metal chau-s. Instruction Manuals, hook-up wire, solder. Huntington, W. Va.: *‘Thought | would

nium ractifiers, coils, volume controls and switches, etc. drop you a few lines to say that | re-
n_addition, you receive Printed Circuit materials, including Printed Circuit chassis, ceiyeJ

special tube sockets, hardware and instructions. You also receive a useful set of tools, a that such a bargain can be had at such
professional electric_soldering iron, and a self-powered Dynamic Radio and Electronics a low price. | have already started re-
Tester. The ““Edu-Kit'’ also includes Code Instructions and the Progressive de Oscillator, pairing radios and phonographs. My
in addition to F.C.C. Radio Amateur License training. You will also rec lessons for friends were really surprised to see me
servicing with the Progressive Signal Tracer and the Progressive Signal ctor, a High get into the swing of it so quickly. T.he
Fidelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta- Trouble-shooting "’05'2';|t"a' Sibes ",'I"
tion Service, Cernf‘cate of Merit and Discount Privileges. You receive all parts, tocls, the S re allylswe -‘ﬂﬂb -~ snd' 1e
instructions, etc. Everythino is yours to keep. rouble, if there is any to be und.

Progressive ‘‘Edu-Kits'' Inc., 1189 Broadway, Dept. 535DJ, Hewlett, N. Y. 11557

el

v S

777" UNCONDITIONAL MONEY-BACK GUARANTEE————=
Please rush my Progressive Radio “Edu-Kit" to me, as indicated below:
Check one box to indicate choice of model

|
] Regular Model $26.95. l
] Deluxe Model $31.95 (Same as Regular Model except with Superior Parts '

| PRINTED CIRCUITRY |

At no increase in price, the ‘‘Edu-Kit"”
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction is now

in cial radio and

and Tools plus Valuable Radio and T.V. Tube Checker).
Check one box to indicate manner of payment
Ll I enclose full payment. Ship *‘Edu-Kit"’ post paid.

L 1 enclose $5 depo: Shi

“Edu-Kit"”" C.0.D. for balance plus postage.

[] Send me FREE ad onal information describing ‘‘Edu-Kit.”” TV sets.
¢ A Printed Circuit is a special insulated
DI <5 el o7e/050 576 5 s 3 e O SR 3417575 B S o T8 oo e e e i 3 1% | chassis on which has been deposited a eon-

ducting material which takes the place of
AOAPEIRIR = & o= Siv)n/s g0 a wialn(eleiata a6 ole s als e o at a0 S\ el ade s: s oTa n ! s7b 0 T G B A SR I wiring. The various parts are merely plugged
in and soldered to terminals.

CItY BSOS & i o oS A ek oo ke e I % I:rmt:gj CIErIemt"y ‘ls t:e khaSi? dof m'ode':'n
““ ” utomation ectron . this
PROGRESSIVE EDU-KITS 'Nc' | subject is a necessnt;s today"?:rea?l;o:’le in-

1189 Broadway, Dept. 535DJ, Hewlett, N. Y. 11557 |

terested in Eleetronics.
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