SEE 1969’s CB TRANSCEIVERS ON PARADE

Facts, figures,
photos, prices
for 5-watt rig
after 5-watt rig!
Parade starts
on page 65
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SEEING IS BELIEVING!

Pair our varactor-controlled

DIO-TRACE
GENERATOR ¢

with any scope and sweep 3.
in the cleanest IFs ever!

5ELECTR0NIC LIGHTMASTER FOR YOUR CAR-—it's automatic!
* SELF-PROGRAMMING COMPUTER GLITCH BOX—amaze your friends!
o LIQUID ELECTROLYTIC SEMICONDUCTOR—for junior scientists!



ICO Makes It Possible

Uncompromising engineering —for value does it!
You save up to 50% with Eico Kits and Wired Equipment.

T
Chmmem > | Cortina

THE VERDICT IS IN. 573
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NEW 3 ) 0 - A Silicon Solid-State 70-Watt Stereo Amplifier for $99.95 kit,
—— -ns —

$139.95 wired, including cabinet. Cortina 3070
A S d Stale FM Stereo Tuner for $99.95 kit, $139.95 wired,
uding cabinet. Cortina 3200

A 7f -Watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,

incl g cabinet. Cortina 3570

NEW Silicon Solid State 150-watt Stereo Amplifier designed for audio

pertectionists. Less than 0.1% harmonic distortion, IM distortion.

Less than 0.6% at full output. Controls and inputs for every music

PR - —. source. $149.95 kit, $225.00 wired including cabinet. Cortina 3150.

Y YN 1ii . NEW 70-Watt Solid State AM/FM Stereo Receiver for $189.95 kit,
$279.95 wired including cabinet. Cortina 3770.

']
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Icocra The newest excitemnent in kits %-A‘IW
id-state and professional. =t ¥

Fun to build and use Expandahle i ler snnectable. Great a “jiffy" projects
and as introductions to etectron No technicai experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instruction

EC-100 Electronic Siren $4.95, EC-101 Electronic Burglar Alarm ;6 gs EICOCRAFT <

——lr %.¥ |

EC-102 Electronic Fire Alarm $6.95. EC 200 Electronic Intere

EC 3oc Audio Power Amplifier $5.95 aoo Electronic Metronome $3.95, e 6 EXCITING NEW PROJECTS

EC 9.95 600 Ele ght Flasher $3.95. M || EC- 1700 Ham/CB vox $8.95.

EC 7(‘0 [Ie trrn "Mystilier” $4 EC- aoo Ph m Cell Nltr' Lite $4.95, | i EC-1800 Elecironic "TOX"* $8.95.
£C-900 Power Supply $8.95. EC-100¢ Iator $2.5 | i EC-1900 “Treasure Finder” $9.95,

EC-1100 FM Wireless Mike $9.95, £C-1200 AM W reless Mi ke $9.95, E £C-2000 Electronic Organ $9.95,

EC-1300 Electronic VOX $8.95. EC-1400 Solid State FM Radio $9.95. . y EC-2100 Electronic “Eye” $9.95,

EC-1500 Solid State A Radio $8.95, EC- 1600 Electronic Bongos $7.95 m €C.2200 Electronic “Magic” Swilch $9.95

A, Sound Automotive

the first inexpensive solid-state EICO 888—Car/Boat
electronic system which Engine Analyzer.
provides true synchronization For alt 6v/12V
of color with sound. Watch systems; 4, 6, 8-cyl.
the music¢ you love spring s
to life as a vibrant, ever Now you can keep
/ shifting interplay of calors. éromzrnédi'no{'f‘:g: chaoe
- . 31 ip-top
S Hi-Fi 5;,”:22: c(o??;zd‘t‘to ;gea::r;eeaads:;é?;; with tnis solid-state, portable, self-powered universal
. ; —— engine analyzer. Completely tests your total
in several hour no technical knowledge or ignition/ electrical system

experience necessagy. Kitis49.95 wired $79.95. Complete with a Tune-up & Trouble-shooting Manual.

Mode! 888; $49.95 kit, $69.95 wired.

Test Equipment <7772

100 best buys to choose from.

The Professionals™

FREE 1969 CATALOG LE1-2

Model i irect-Coupled EICO Electronic Instrument Co.. Inc.
odell 360/Wideband Dite 2 83 Niaita Street, Brooklyn, N.Y. 11207

5" Oscilloscope. DC-4.5mc
I Send me FREE catalog describing Ihe full EICO

H
1 d B&wW TV i E
%\“v_\ at::d'ﬂa';'uig_ Pu w‘DU"JSEVf:ﬁiCaI E ne of 200 best buys, and name of nearest dealer,

H
H
i
amp., bal. or unbal. input. Automati Name. ~ - — E
H

* v »
3 e Qe sync limiter and amp.
$99.95 kit, $149.95 wired.
Model 232 Peak-to-Peak VIVM. A must for color or B&W TV and industrial use.
7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.®
$34.95 kit, $49.95 wired

Address. - —
City = . -
State. — -Zip —
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LAFAYETTE 1969 CATALOG 690 our 48th Year

----- Mail This Card Today--9»

FREE:

~=-Mail This Card Today for Your Friend-

BETTER THAN EVER

Your Complete Buying Guide to
Everything in Electronics

FAYETTE

WIRACLE

@]
L J
N~

Featuring Everything in Electronics for

e HOME e INDUSTRY e LABORATORY

from the “World’s Hi-Fi & Electronics Center”

Use LAFAYETTE'S Easy-Pay

Budget Plan NO MONEY DOWN ...

Up to 24 Months to Pay

Satisfaction guaranteed
or Money Refunded

STORE LOCATIONS

NEW YORK NEW JERSEY MASSACHUSETTS
Brooktyn Manhattan Newark Boston
Jamaics  Scarsdale Pasramus Natick
Lynbrook Syosset Plaintield Saugus

PENNSYLVANIA CONNECTICUT WASHINGTON, 0.C. (Arsa)
King of Prussia Hamden Falls Church. Va.
Monroeville Mt Rainier, Md.
Philadelphia Wi Hartlord #inier. Md
Pittsburgh

Mail the Coupon Today for Your
FREE 1969 Lafayette Catalog 690

LAFAYETTE Radio ELECTRONICS
Dept. 26118 P.0. Box 10

Syosset, L.I., N.Y. 11791

Please send the FREE 1969 LAFAYETTE Catalog 690

Name
Address

City State Zip
(Please Give Your Zip Code No.)

e — e ———————d

Dept. 25118

Name

Address

City

State

Zip
(Please Give Your Zip Code No.)

Dept. 25118
Name

Address
City
State

Zip )
(Please Give Your Zip Code No.)

"!_-'“'-!-'-'--'-----—-‘—-‘--a-—-'ﬂ-..!!-ﬂ-*‘
1 R =i - s ; e

Mail The Card
Today for Your

"‘REE!
| - 1369 Lafayette Catalog 690

LA




1969 LAFAYETTE o
\CATALOG 690
\

RE
Over

000

0L X08 0'd

SJOINO¥1O373 Oldvy

Shop At the “World’s Hi-Fi 4
& Electronics Center” "
For Widest Selection, Low Prices 4

L6ZLL "A'N “I7 “13SSOAS

Stereo Hi-Fi @ Citizens Band @ Ham Gear o Tape
Recorders @ Test Equipment e TV and Radio
e Phonographs, Accessories @ Intercoms and PA
e Closed Circuit TV @ Tubes and Parts @ Cameras
® Auto Accessories @ Musical Instruments @ Tools
e Books

JLLIAVAV]

Featuring Everything in Electronics for

e HOME o INDUSTRY e LABORATORY

from the “World's Hi-Fi & Electronics Center”

REVOLUTIONARY NEW

™ .N?EG__RATED Electronic Miracle
of the Space Age

0L X08 0d

SJINOY L1373 Olavy
JLLIAVAV]

16£11 "A'N “I'1 "13SSOAS

Do A Friend A Favor . . .
Have a friend interested in hi-fi or electron-
ics? Send us his name and address and we
will send him his own personal copy of the
1969 Lafayette Catatog 690.

FREE!MAIL THE CARD TODAY!




.

S 5EE YOUR MusIC IN

Now you ean have a thrilling psychedelic
*’see-in”’ right in your own home, club.
school or business—in fact—anywhere
you want to add sensational "mod’ ef-
fects. Colored light beams dance and
prance. whirl and =wirl in perfect time
with the music—-each individual note
Creating its own unique twisting. radiat-
ing shape. Adds n spectacularly wild, new
dimension te the world of music and
entertainment. Combines electronies. sei
ence and art with dramatie 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!
All you need it a light source. If you don't

8”7 DO-IT-YOURSELF KIT-——Stock No. 71.009EK.

DAZZLING ACTION with

Dramatic New Breakthrough
In Audio-Visual Enjoyment

have one, the versatile Edmund 38mm
500 Watt Projector is a terrific bargaln.
All kinds of other usea too—set up to
accept motorized accessories. Also avail-
able in_ 15”x15”x27"” Walnut Cabinet
Model, Tube Unit, or 8” and 12" Seta
which include encased 8” or 12” Motlon-
dizer, Cnlor Wheel and set of apertures
for use with your own 35mm projéctor
Large 127 get provides fabulous effects
for commercial applications. Order by
stock number listed below. Money-baek
guarantee. Complete information in new
catalog. If you want additional details
now, send 25e¢ in coin for fully Tllustrated.
18-page Booklet No. 9096EK. “’Introduc-
tion to MusicVision®."”

* Patent pending.
$22.50 Postpaid

8”7 SET (Motlondizer, color wheel, spertures) Stock No. 71,030EK $45.00 Postoaid
127 SET (Same as above w/larger Motiondizer) Stock No. 71.032EK . $57.50 Postoald

WALNUT VENEERED CABINET MODEL: Stock No. 85,181EK. . . ..
EOMUND 300 Watt 3Smm PROJECTOR—Stock No. 71.0S7TEK. .. .

TOP-QUALITY LOW COST STROBE
Create spectacular hedelie lighting  ef.
fects with this genu ne clectronic strobe.
Terrific for parties, xpecial oceasions. experl.
ments rfect for combos. night ¢ ubn.
daneces, l‘xhlblllnn! Adlusts from 1 to
Bhort.duration fiasics per second--not s n.'nk(‘.
shift mechanical device. Amaze friends with
old-time movie effecis. Best  part lce.
breaker ever—*‘freeze’’ the action and ‘‘un-
freeze'* your guests. Practieal too—cheek
action of moderate-speed machine
iamp gives one mililon flashes. 6 dlam.
reflector. Uses rex. 110-120 voit AC cur-
rent. Hnandsome solid walnut cabinet. 91,"x
oBa” by 47 Send  for  Bulletin =73—
describes o'.her new unlque lighting efTects.
Stock No. 70,989EK. .$79.95 Ppd.

NEW! LOW-COST COLOR ORGAN

Accompany music with colored lighting that
changes in hue and Intensity. Create tremen-
dous varlety of unusual and heautiful effects,
8imply plug in 3 dIft. ~ets of colored light
and place near audio source. Notes picked
up by interfor “‘mike’’ determine which coi-
ored lights to on—loudness determines in-
tensity. Surprising number of commerelal,
display and home uses—ocantrol lighting in
pools and fountains. window and hollday
decorations, great for parties. Tough, com
pact unit with light fatensity control.
4-0/16”x2Y%7x4%”. 1 1b. ¢ oz
Stock No. 1900EK a $39.95 Ppd.

4 CHANNEL DE LUXE 2,000 WATT
Stock No. 71,103EK. .$195.00 Ppd.

.$99.50 F.0.B.
.$24.50 Postpaid

KEEP PACE WITH
THE SPACE AGE!

AMAZING
BARGAINS

for Fun ° Sludy * Profit
m
EDMUND SCIENTIFIC €0
300 Edscorp Building
Barrington, N. J. 08007

LOW-COST OVERHEAD PROJECTOR

If you've ahnyn wanted one but couldn't
afford to S150 here's your opportunity
to get a 5"x5" maodel ideal for school., homue
and small audlence use., Comes without light
snurce—une your own 35mm projecior (or buy
ours). eal for transparencies, lantern
slides, nm,unves. drawmgs, unusual light.
ing effecis. 334 Ihs. 01/4":(6 x59 167,
Top-and-bottom mlrrors. F/3.5 6mm F.L
lens, double Fresnel eondemu-r Easy fric-

tion-focusing, Keystone adjustment. Easlly
portable.
Stock No. 71,011EK. ... ..%$29.50 Ppd.

EDMUND 500 watt 35mm PROJECTOR
Stock No. 71,057EK. .. .. .$24.50 Ppd.

JANUARY-FEBRUARY, 1969

MAGIC JUMPING DISCS

-

Put one of these quarter-sized crazy buttons down
o and stand back. In a matter of seconds it'll junp
U almost 6 feet high. Just like magic . . . but it's
= really scientific. Actually, the wnrmlh of yonr

hand holding these metal discs makes the trick.

After palming a disc. place it on any cool surface
/ and in moments it'll take-off. Loads ¢f fun for

kids of nll ages. Terrific conversation piece.

Package of twelve only 32,

Stock No. P-41,150EK . 0 Ppd.
-/ Stock No. P-41,180EK (setol 100) 512 00 Ppd.

NEW! PROJECTION KALEIDOSCOPE

At last—a low-cost unit complete with 97
diam. llquid wheel. Projects infinite variety
of brilllant color patterns which do not
repeat. Specially ceslgned wheel. 3" projec-
tion lens and Edmund Visual Special Effects
P'rojector make it all possible. Easily op-
erated. large screen Image at short pro-
jection distance perfeet for photo bnckmunds.
Hght shows, parties, dances, ete. or
rear prolectlon. Inel.: 1 RPM n.w \lomr.
motor hracket, instructlons.

Stock No. 71,121EK. . .$94.50 Postpaid
SOLID Multl-Colored Glass Accessory

Wheel (9" Djam.)

Stock No. 71.122EK $15.00 Ppd.

NEW LOW-COST ULTRASONIC CLEANER
Tup-quality Lard pint vnit for only 539.05.

Cleans  dirt.  grime completely, quickly,
safely. Small delieate parts. precislon elec-
ironie items. labh instruinents. jewelry. eoins,
even dentures sparkle like new. American.
made—operates on  rexular house current.
Solid state Renerator w/automatie turn-off.
Power regulating knob. No shocks. No radio
inteiference. 6 x4 x4” stainless.
Stock No. 71,003EK. . $39.95 Ppd.
LARGE INDUSTRIAL 1Y, -GAL. SIZE
No. 8S,128EK. ,(W(. 37 Ibs.)
.$249.95 FOB

-

[
Wea -
=L,
NEW MODEL DIGITAL COMPUTER
Solve probl'ms. tell fortunes, play games
with minfature version of glant electronic
brains!  Adds, subtracts, multipiles, shlll.s.
complements, ecarries, memorizes. Colored
planllc parts easily amsembled. 12"!31/&"
cl. step-by-step assembly diagrams,
.'lzp instruction book covering operation,
computer language (blnury system) program-
ming problems and 15 experiments.
Stock No. 70.683EK. .. $5.98 Ppd.
BIG NEW DIGICOMP ! (intro. price)
Stock No. 70,946EK. ... . $16.00 Ppd.

MONEY-BACK GUARANTEE

Order by Stock No.—Send Check or M.O.

GIANT FREE CATALOG

| 148 Pages! More than 4,000

UNUSUAL BARGAINS!

Completely new 1089 edi-
tion. New ftems, categorles,
iltustrations, 148 casy-to-
read paxes packed with
nearty 4000 unusual bar.
gains. Dozens of electrical
and electromagnetic parls,
accessories. Enormous  se-
leetion of Astronomical

Building, Barrington, N. .
Mall coupon for FREE Catalog “'EK"*

Name
Address_ =
City. _State _Zip

|
|
|
|
I
:
EDMUND QCI’;"‘P‘J%TF"‘I(?SCOI 300 Edscorp |
|
I
I
-

3
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Cover Photo by Leonard Heicklen

CZECH RADIO—THE UNTOLD STORY! b
Czech-Mate!—how they all but outfoxed the Russian Bear

SPECIAL CONSTRUCTION PROJECT
Dio-Tracer—an AM sweeper for ANY superhet -~

THE CB SCENE FOR 1969
Complete Directory of 5-Watt Base and Mobile CB Transceivers

PROJECTS FOR CAR, HOME, AND SHACK
Electronic Lightmaster—see your way home safely
Computomatic—the nothing box with that something touch
Let's Build a Liquid Semiconductor

Beginner's $7.95 Shortwave Receiver

SWL AND DX FEATURES

DX Central Reporting

Operation 803—hands between Nebraska and Haiti
DX Mexico—great find, great listening, great DX

HAPPENINGS FAR & NEAR

John Napoli's Awesome Arm

The Iceman Cometh—cartoon page
For Bulls and Bears

You and Those Radar Speed Traps
The Big CB Putt-On—CB tees off

AS OUR LAB SEES IT

Acoustic Research Solid-State Amplifier
Hartmann Marine RDF-101 Radio Direction Finder

o020,
LN

“o.as*

LTy
LY Y3

THE REGULARS

Random Noise—editorial chit-chat

Hey Look Me Over!—new products

NewScan

En Passant—chess column

Literature Library—info you can use

e/e Etymology

A Basic Course in Electricity and Electronics, Part VI—
Understanding Basic Circuit Actions

*

Cover
Highlights

Bill Britton, John W. Collins, Herb Friedman—W2ZLF/
KBI9457, Webb Garrison, Charles Green—W6FFQ, Joe
Gronk, Don Jensen, Tom Kneitel—K2AES/KDQ4552, Mar-
shail Lincoln—W7DQS, Ron Michaels, Jack Schmidt, C. M.
Stanbury I, and the ELEMENTARY ELECTRONICS' EdI-
torial Staff.

AUTHORS IN THIS ISSUE:
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Success in Electronics

Comes as Naturally as
1-2-3
through Education

There they are — three big steps — three deliberate
steps which lead directly to success in electronics.
Your future is shaped by the moves you make — by
the steps you take. Begin now with Step =1.

STEP #1 is a simple request for full information on
the Grantham Associate Degree Program in Elec-
tronics. You take this step by filling out and mailing
the coupon. We mail our catalog to you; we do not
send a salesman.

STEP %2 is earning your FCC first class radiotele-
phone LICENSE and radar endorsement. You com-
plete this step in the first two semesters of the Gran-
tham educational program (by correspondence or in
residence). Train with the school which gives associ-
ate-degree credits for your license training, offering
you the opportunity to advance beyond the FCC
license level to a college degree in clectronics.

STEP =3 is earning your ASEE DEGREE. This
degree is conferred when you have earned credit for
all six semesters of the Grantham curriculum.

The Grantham Associate Degree Program offers in-depth
technical education, and prepares you for employment as
an engineering technician—a big step above an ordinary tech-
nician. (Most of our students are already technicians when
they begin the course.) Engincering technicians usually work
directly with scientists and engineers, analyzing and solving
engineering problems. You can muke more money as an engi-
neering technician!

Accreditation, and G.I. Bill Approval

Grantham School of Electronics is accredited by the
Accrediting Commission of the National Home Study
Council, and is approved for both correspondence
and resident training under the G.I. Bill. Just mail
the coupon, or write or telephone us for full informa-
tion without obligation.

Grantham School of Electronics

1505 N. Western Ave.
Hollywood, Calif. 90027  or

818 18th Street, N.W,
Washington, D.C. 20006

Telephone:
(213) 469-7878

Telephone:
(202) 298-7460

JANUARY-FEBRUARY, 1969

1
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——————————————

Grantham School of Electronics
1505 N. Western Ave., Hollywood, Calif. 90027

Please mail me your free catalog, which explains how
Grantham training can prepare me for my FCC License
and Associate Degree, in electronics. 1 understand no
salesman will call.

Name Age
Address
City State Zip

T

FIRST CLASS
aeest Rasimreieranss €

be Corimenral

T g 1n Cage
e e A

Grantham School of Electronics

has conferred on

John Doe

the degree of

Associate in Science in Electronics Engincering

with ait the rights and peistkcprs thereunto apper sitmess vhereof 1his diploma dls signed

has been boued by the School Adminmteanio tion 2t the St

AL quy of ., wéo.




now there are 3
time & tool-saving

double duty sets

New PS88 all-screwdriver set
rounds out Xcelite's popular,
compact convertible tool set line.
Handy midgets do double duty
when slipped into remarkable
hollow ' piggyback’ torque ampli-
fier handle which provides the
grip, reach and power of standard
drivers. Each set in a slim,
trim, see-thru plastic pocket case,
also usable as bench stand.

PS7
2 slot tip, mh' .
i¥ |
b

2 Phittips
screwdrivers,
2 nutdrivers

)

ali

PS88

5 slot tip.
3 Phillips
screwdrivers

PS120

10 color
coded nutdrivers

| T
| |
|  XCELITE INC. » 80 BANK ST., ORCHARD PARK, N. Y, |
| Please send free literature N563. |
| name |
| address - |
| city state & zone —— :
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Like a better job, more money, a better future’
Put yourself in this plcture'

In a matter of months, this new ICS course can have
you doing advanced troubleshooting onicolor sets!

Lowest priced TV Servicing and Repair Course
available! Costs less than $100. After just two
lessons you'll be able to repair 70 percent of all
TV troubles!

Build yourself a business in your spare time!
Start with repairing your own TV set, then your
neighbors' —and you're off and running. At end
of course, you should be able to handle multiple
TV troubles of all kinds, including cofor!

Complete, practical, makes Ieammg easy and
fun! 6 texts, 936 pages of concise, easy-to-follow

Janvary-FEBrUuARY, 1969

instruction. 329 illustrations show you how to
recognize and identify TV troubles right from the
screen. Texts tell you how to remedy each trouble,
and why that remedy is best! Self-examinations
enable you to check what you learn as you go
along. Coveted ICS diploma upon completion.

Approved by National Electronic Associations.
Used as part of their Apprenticeship program to
train Service Technicians—an important step to-
ward NEA certification. Called the best TV Repair
and Servicing Course for the money!

Big opportunity to get into big, money-making
field! Learn in your spare time, the famous ICS
way. Get specially prepared dictionary of TV terms
at no extra charge. Schematics of most popular
TV's also available—a bargain in itself. Use the
coupon to get all details.

IS ICS, Dept. F9334L, Scranton, Penna. 18515

Yes, I'm interested in your new TV Servicing/Repair
Course. Send me complete information. | under-
stand there's no obligation.

Name

Street
City
State Zip

____..._______l



Fill in coupon for o FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Foantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps,.Tuners, CB, and other Val-
uves, Credit plan available.

NAME
ADDRESS
ary

GIVE ZiP CODE

STATE

If you have a friend interested in electronics send
his nome and oddress for o FREE subscription also.

OLSON ELECTRONICS

cAudio-(Solor

Lets you see your music
g bl

ASSEMBLED KIT FORM
$54.95 $44.95
$5 DOWN — $5 MONTH
Walnut finished cabinet included / Shipped REA Collect

Easy to build, easy to install. All transistor AUDIO-
COLOR adds a visual dimension to musical enjoy-
ment. A brilliantly moving panorama of color casts
dancing images on a soft frosted screen, reflecting
rising and falling volume with each beat of the music.
Here's a truly unique and exciting new musical experi-
ence. Make check or money order to CONAR.

SEND FOR FREE CONAR CATALOG

CON ﬁ Divisinn of National Radio Institute,

Dept. AVSC, 3939 Wisconsin Ave.,
Washington, D.C. 20016

By JuLian M. Sienkiewicz, Editor

he Apollo 7 flight proved an interesting point.

Simply stated, it goes this way: the most
sophisticated electronic device man can orbit in
space is only as good as the fancy of the astro-
naut who cares—or cares not—to use it.

The full story may never be known. But at this
writing it is known that astronaut Walter Schirra
disliked the idea of taking a TV camera on
board—presumably because he disliked the idea
of flight controllers looking over his shoulder
in space.

The TV system designed for the Apollo 7 is
not representative of the best America is capable
of today. The camera consumes 6.5 watts of
power. uses a 500-kHz bandwidth, has 325 scan
lines (your home TV has 525 scan lines—Eu-
ropean has more), and displays a mere 10
frames per second. In short, the specs for the
TV camera suggest anything but broadcast
standards.

Thing is, when design was first begun back in
1962 with the then-existing state of the art, the
space-borne camera system was the best that
could be made with the burdensome specifica-
tions of outer-space engineering. Millions of dol-
lars have been poured into the Apollo 7 camera
project. Surely, the project should not have been
begrudged an honest test as initially programmed
in the flight plans.

Everyone’s Getting into the Act. There was a
time when you could tell who was a publisher
and who wasn’t. The name of the company
usually was the tip-off. For example, Davis
Publications, Inc. is a publishing company

| because that's what the name tells you, and if

you check page 6 in this magazine you will see
that it’s the company that publishes ELEMENTARY
ELECTRONICS. Now let’'s try two other names
like Radio Corporation of America and Amphe-
nol Distributor Division of the Bunker-Ramo

ELEMENTARY ELECTRONICS



Here's o tired tigress resting affer an afternoon’s
outing with RCA's home-brew metal locator.

Corporation—hell, they couldn’'t be publishers.
But they are!

Want proof? RCA has just introduced a new,
224-page Solid-State Hobby Circuits Manual.
Inside this project-builder’s delight are detailed
instructions on solid-state circuits for use in the
home, automobile, photo-lab, ham shack, and
by musicians, audio buffs, and experimenters.
Priced at $1.75, the manual—to this Editor at
least—is a must for the home builder and ex-
perimenter. Get a copy today at your local
electronics parts distributor.

As for the Amphenol people, they've come
up with a “How-To Handbook” on connector
assembly information for termination to popu-
lar RG-58A/U coax, plus poop on how to solder,
how to interpret schematic symbols, how to read
resistor color codes, etc. It's a great workbench
reference, and the price is unbeatable—free!
All you have to do to get a copy is send them
a stamped, self-addressed envelope to How-To
Handbook, Amphenol Distributor Div., Bunker-
Ramo Corp., 2875 S. 25th Ave., Broadview, Ill.
60153. By the way, tell 'em we sent you.

Dry Walls, Anyone? The other day | hung
some bookshelf speakers on a plasterboard
wall—the job was quick, required minimum
tools, and created no mess whatever. I owe it all
to a new product that's about as electronic as a
hammer. It's the new Molly drive fastener for
dry walls. (A dry wall is that sheet rock or
plaster wallboard that’s become popular in con-
struction lately.)

After marking the sites on the wall where I
wanted the hidden speaker hangers to be lo-
cated, 1 drove the Molly drive fasteners in place
with a zap of the hammer—no drilling at all.
Once the fasteners are in place, a screwdriver
does the remainder of the work. Find out for
yourself. Pick up a blister pack of Molly drive
fasteners for dry walls at a hardware store or
shopping center—you get four for 49¢.

January-FEBRUARY, 1969
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ELECTRONIC THEORY

BY BUILDING THESE STEP-BY-STEP KITS

Embark now on an exciting step-by-step journey
toward the assembly of a highly professional eight-
transistor or five-tube radio. Enjoy the personal
pride and accomplishment of assembling your own
radio . . . and learning a great deal about basic
electronics and radio theory. Graymark, leader in
kits for instructional classroom use, here offers two
of these radio kits to the public. Each comes com-
plete with all parts and fully illustrated/easy-to-
follow instruction manual. All parts are fully war-
ranteed. Send coupon below for [ully illustrated
color brochure.

COMACHO

*“COMACHO’* EIGHT.TRANSISTOR RADIO. Kit provides
basics of superheterodyne transistor theory operation.
Builds into an attractive printed circuit-board radio,
mounted in plastic case. Compares favorably with more
expensive units. Earphone inciuded. $19.95 each.

SCALLON

‘*SCALLON'' FIVE-TUBE RADIO. Easy-to-understand kit ap-
proach to superheterodyne circuitry. Assembles into a dis-
tinctive table.-type radlo. Tubes, contemporary walnut cabi-
net included. $21.95 each.

Send order today to:

GrGra _ymark

ENTERPRISES, I
P.0. Box 54343 . Ter. Annex, « Dept.
Los Angeles .« Calif. 90054

105

Send Kits Checked
] COMACHO ($19.95 ea.) [] SCALLON ($21.95 ea.)

{0 Send Postpaid. Enclosed find check/money order for
full amount. (Calif. Res. add 5% total purchase)
Send C.0.D. | will pay full amount, plus postage.

Send illustrated color brochure.

Name - S

Address

City & State
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New Products
that caught
the Editor's eye

Take a Card!

An absolute must for the budding radio-TV
repairman is a good-looking, legible business
card. And two colors gives i1 that much more
zotz. The Relief Printing Corp. will custom-
design your card with your choice of colors,
trademark, and lettering, at only $8.50 for S00
cards. All cards are completed on two-ply pasted
Bristol stock and are packaged in individual
Draw-Pul Card Savers. Write for specifics to the
Relief Printing Corp., 63 Summer St., Boston,
Mass. 02110.

O & D TELEVISION REPAIR
COLOR OUR SPECIALTY

123 MAIN STREET

BOSTON, MASS, 02134

RALPH DONDERO
24 HOUR SEAVICE
TEL. 1234567

Relief Printing Company Sample Business Cord

Synchronous-Speed Turntable

Garrard’s Synchro-Lab Series stars the SL9S
automatic transcription turntable. Introduced
last year, it has a sleek new look and engineering
refinements. The Synchro-Lab motor is actually
two motors in one. It contains an induction sec-
tion, which imparts an instant start and high
driving torque to the turntable, and a synchro-
nous section, which automatically locks into the
unvarying 60-Hz electric current to maintain
absolutely constant speed. The synchronous mo-
tor has made it possible to incorporate a light-
weight turntable, which has the advantage of
relieving wear on the center bearings. Its tone

T Je ks e ke e e e ek e ko o e e e ok e e e Y

arm rests on gyroscopically gimballed pivots for
minimal friction. The auto-rise safety record
platform raises at the push of a button for stack-
ing records to be played automatically, and
lowers into the unit floor when the turntable is

Garrard’s Synchro-Lab SL9S turntable

used manually. The manual-cueing-pause system
in the SL9S is operated with one control. A
single lever starts the turntable, activates cueing,
lifts the arm, and lowers it gently to the record.
Other features: built-in calibrated stylus pres-
sure gauge; adjustable sliding counterweight
isolated in rubber; anti-skating control; snap-in
cartridge clip which eliminates the need for a
plug-in shell. The SL95 sells for $129.50. If
you care for more specs, write the Garrard Div.
of British Industries, Westbury, N.Y. 11591.

Exploring the Shortwaves

Imaginatively dubbed the Magellan, Admiral’s
YK377 is a 6-band FM/AM radio with short-
wave, longwave, and marine coverage. It has 18

Admiral's YK377 6-Band AM/FM Radio

ErEMENTARY ELECTRONICS
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transistors, 6 diodes, automatic frequency con-
trol, slide-rule vernier tuning, dial light. tone
control, separate regular and fine tuning controls,
and a powerful 6 x 4-in. Alnico V speaker. Other
features are two ferrite rod antennas, tuning
meter and battery condition indicator, 44-in.
telescopic antenna, and a built-in AC charger
converter which permits the radio to be played
on household current and also charges the bat-
teries. In a walnut grained finish with aluminum
grille and diecast handle, the Magellan retails
for $99.95, complete with batteries and ear-
phone. At your local store, or write to Admiral
Corp., 3800 Cortland St., Chicago, 1. 60647.

Cut Up with Safety

New diagonal cutting safety pliers introduced
by the Milbar Corp. have been designed to
eliminate two hazards—flying pieces normally
encountered when cutting electrical wire, and
snipped pieces dropping onto circuit boards and

Milbar Corp.
Diagonal-Cutting
Safety Pliers

‘\—‘

causing possible damage to electronic assembly
operations. Adjacent to the cutting edges is a
rubber-plastic compound forming adhesive sur-
faces to firmly hold cut pieces. The tool is
claimed to be self-cleaning. Available in 4%2-
and 7%2-in. lengths, the two sizes are priced at
$4.95 and $5.95. For complete information on
these pliers, write to Milbar Corp., 2800 E.
116th St., Cleveland, Ohio 44120.

Swell News for Hams

And for all you hams, there's a new Allied
receiver, model A-2515, a 5-band AM/CW/SSB
unit, which features solid-state circuitry, tunes
all amateur bands from 80 to 10 meiers, inter-
national shoriwave, aircrafi. marine, other short-
wave broadcasts, and the standard AM broad-
cast band. Bands covered are 150-400 kHz, 5§50-
1600 kHz, 1.6-4.8 MHz, 48145 M z. and
10.5-30 MHz. The A-2515 h's two FETs in the
RF stage, four mechanical filters, noise limiter,
and automatic volume conircl. Buili- variable

JaNuarY-FEBRUARY, 1969

Scott’s new LR-88
receiver takes the

X%

out of kit building

Ladies and children needn’t leave the room
when you build Scott’s new LR-88 AM/FM
stereo receiver kit. Full-color, full-size
assembly drawings guide you through
every stage . . . wires are color-coded, pre-
cut, pre-stripped . . . and critical sections
are completely wired and tested at

the factory.

In about 30 goof-proof hours, you'll have
completed one great receiver. The LR-88
includes FET front end, Integrated Circuit
IF strip, and all the goodies that would
cost you over a hundred dollars more if
Scott did all the assembling.

Performance? Just check the specs below
... and write to Scott for your copy of
the detailed LR-88 story.

LR-88 Control Features: Dual Bass and Treble: Loud-
ness; Balance; Volume compensation; Tape monitor,
Mono/stereo control; Noise filter; Interstation muting;
Dual speaker switches; Stereo microphone inputs;
Front panel headphone output; Input selector; Signal
strength meter; Zero-center meter; Stereo threshold
control; Remote speaker mono/stereo control; Tuning
control; Stereo indicator light. LR-88 Specifications:
Music-Power rating (IHF), 100 Watts @ 4 Ohms;
Usable sensltivity, 2.0 V. Harmonic distortion, 0.6%:;
Frequency response, 15-25,000 Hz + 1.5 dB: Cross
modulation rejection, 80 dB; Selectivity, 45 dB;
Capture ratio, 2.5 dB; Signal/nois2 ratio, 65 dB:
Price, $334.95 (Recommended Audiophile Net)

You'll swear by t

H. H. Scout, Inc., Dept. 211 01, Maynard, Mass. 01754
Walnut case optional

© 1968, H. H. Scott, In¢.
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Allied's All-Band Shortwave Receiver A-2515

BFO and product detector give clear reception
of code and single side band. The illuminated
slide-rule dial has calibrated band spread for
80-10 meter ham bands. Also: a push-pull audio
stage with thermistor, receiving muling connec-
tions, and a headphone jack. Equipped with dual
power supplies, 117 VAC and 12 VDC, the
A-2515 can be operated from house current
cars, boats, trailers, and at camp sites. The gray
metal cabinet is 7% x 15 x 10 in. The A-2515
sells for $99.95; a separate speaker in a match-
ing cabinet is $9.95. Sold in Allied stores or by
mail from Allied Radio Corp., 100 N. Western
Ave., Chicago, 11l. 60680.

Home Colorgans

Here's a dazzling variety of color organs for
home titillation from Edmund Scientific. They
control groups of colored lamps that are usually
triggered by music. Each lamp in the system re-
sponds to a certain frequency band and to the
intensity of the music. This causes the lamps to
blink and vary in brightness in relation 1o the
music’s rhythm, volume, and pitch. “Reading it
from the top” are the 3-channel No. 1900,
$39.95; 3-channel (600 watt total) No. 71,102
at $99.95; the No. 71,104 with 3 channels as well
as base, treble and mixed controls and both line
input and built-in mike ($149.00): and the No.
71,103, a 2000-watt, 4-channel unit which fea-
tures gain controls and 1s powerful enough to
operate 13 spotlights or 266 Christmas tree
lamps ($195.00). All of them can be ordered on
a money-back guarantee basis by sending check

o

ey EHy

or money order to Edmund Scientific Co., 380
Edscorp Bidg., Barrington, N.J. 08007.

This Gun Is Legal

For all your jobs that require encapsulating
and insulating wiring and other components and
bedding them in supports and receptacles, United
Shoe Machinery Corp. has introduced a glue
gun, USM model 250. [ts versatility is said to lie
mainly in the glue's ability to bond quickly to
virtually any type of material, including plastic,
leather, wood, and ceramic. It’s used like a

United Shoe Machinery Glue Gun

soldering gun, but with more facility, since the
fastening agent is fed through the gun under
trigger control, leaving the operator’s other hand
free. The gun employs cartridges of a hot-melt
polyethylene-based glue which melts in the gun's
chamber and is solidified on the work. In less
than a minute the glue has hardened to up to
90% of its maximum strength. Thermogrip hot-
melt glue is used, with low, medium, and high
glue flow settings for particular applications.
There are four interchangeable accessory noz-

(Continued on page 106)

Edmund Scientific's Line of Color Organs

ELEMENTARY ELECTRONICS



The Voice from Space

A space communications link was established
into downtown Philadelphia using an Applica-
tions Technology Satellite “parked” in orbit
22,500 miles above the cast coast of Brazil. The
space communications “first” was demonstrated
by the General Electric Space Systems Organiza-

tion personnel during an international commu- i

nications conference.

The experiment, which represents the state-of- |

the-art in space communications technology, was
designed to illustrate to convention visitors the
potential use of satellites for mass dissemination
of information via telephone. (Turn page)

A new type, high-gain 15-foot GE communications
ontenna installed at the ice skoting rink at Penn
Center in downtown Philodelphic (phofo) ond o
large terminol antenna of NASA's satellite tracking
stotion in Rosmon, North Caroling were an istegral
part of a successful space communicotions

linkup for public demonstration.

JANUARY-FEBRUARY, 1969
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Take your pick of 1000s big salary jobs
open to Draftsmen. U.S. Labor De;
reports “42% more Draftsmen nea&
in next 10 years—not enough applicants
to fill jobs available now.” Easy home-
study plan has helped 100s beginoers to-
ward $$3%3$, security, prestige as Draftsmen
—many with only grade school training.
Others report good earnings drafting part time
while still learning. Why not you?

RUSH COUPON FOR FREE KIT!

Mail coupon for FREE “ORAFTING e
CAREER KiT,” Sample Lesson, [N
Drafting Aptitude Test includ: S Cliad
ing new 5-Way Drafting In- . |
strument & 20-Page Book, .'
“Your Future In Drafting’ — \\

ALL FREE. No salesman will \\
call. G.I. approved. Write toda

AT, .
r&'{»”‘ f ]

m’ /
‘ -

el
]

1"NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 1351

6.
g

g

\
| 4500 Campus Drive, Newport, California 92660 m l
Rush “Drafting Career Kit,” including Book, Sample 3 =
: Lesson, Aptitude Test & Drafting Instrument—All Free! 1
= NAME. AGE =
{ ADORESS. pe— |
1
L

[

APE TIME OPPORTUNITY

MONEY

PANELISTS AT HOME WANTED
BY NEW YORK RESEARCHER

Leading research firm seeking people to furnish
honest opinions by mall from home, pays cash
for all opinions rendered. Ciients’ products sup-
plied at no cost. For information write Research
669, Mineola, N.Y. 11501, Dent 662

o

MCGEE'S

NOW FOR
siiee CATALOG

1001 BARGAINS IN

SPEAKERS—~PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
Tave Recorders— Kits—Everything in Electronics
1901 McGeeo Street, Kansas City, Missouri 64108

ON SALE NOW!

If you enjoy making furniture you'll
find a special treat waiting for you at
most of the newsstands. That’s the
WOOD PROJECTS 1969 edition now on
sale.

WOOD PROJECTS 1969 will cost
only 75¢ at newsstands or $1 per copy,
postpaid, from Science & Mechanics
Publishing Co., 229 Park Avenue South,
New York, N. Y. 10003. Send for
YOUR copy NOW.

13
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The telephone link spanned more than 45,000
miles. Originating in the Sheraton at a dial tele-
phore in the GE exhibit booth, conversations
traveled over land line to the NASA satellite
ground tracking station in Rosman, North Caro-
lina and then transmitted on to the satellite fixed
in orbit over the south Atlantic QOcean. Through
the use of a high-gain 15-foot parabolic-type
antenna erected at the ice skating rink at Penn
Center, conference delegates conversed via satel-
lite loop with other visitors in the Sheraton ex-
hibit booth.

Another pair of dial telephones mounted on
the side of the antenna radome on the ice rink
offered the general public the opportunity to talk
by communications satellite.

The ATS-111 is the latest in the series of
NASA orbited satellites and is an initial step
toward demonstrating the technical feasibility
in the 1970's of bringing the widest possible pro-
gramming spectrum into homes equipped with a
low cost converter and antenna system for tele-
vision receivers. At high mass production levels.
the equipment cost could be as little as $50 per
home.

This concept applied in underdeveloped coun-
tries. for example, would mean programming
produced by any major broadcast center could
be beamed via satellite to another continent with
strategically placed communications terminals.
The technique would rapidly facilitate a pro-
gressive education program for large segments
of the world's population.

The advent of direct broadcast satellites early
in the 1970's will provide high resolution video
reproduction capable of “blackboard” detail in
a classroom situation eminating from a television
studio thousands of miles away.

Satellites of the future will become invaluable
to geologists, hydrologists and others for real-
time resources daia provided by sensory pay-

loads on satellites orbiting the earth. Important
strides are expected in agricultural land manage-
ment from earth resources satellites being pro-
posed by industry. Scientists, too, will benefit
from high-speed data links via satellites which
will be capable of real-time transmission of in-
formation from central computer banks operat-
ing at data rates as high as 100 million bits a
second.

Ever changing weather patterns for long range
forecasting, and oceanographic information rela-
tive to shipping and fishing will be recorded in
a comprehensive way by still other satellites.
Low cost communications terminals made avail-
able to interested nations will permit the wide-
spread utilization of this data as never before.

One Gun and Color

A multi-color display system, which will en-
able air traffic controllers io analyze instantly
various flight corridors or runways through
four-color information portrayals, has been de-
veloped by Sylvania. The system, employing a
new technique in a color. video cathode ray
tube display, presents information in red, green,
yellow, and orange. Words, numerals, or
graphic material can be displayed on the tube
with greater clarity, detail, and color registra-
tion than is possible with present systems.

Data of all kinds could be displayed on the
new multi-color tubes, which can be made in
sizes ranging from 1 to 27 inches. The display
system shown in the photo is driven by com-
puter. A keyboard is employed to initiate data
appearing on the display. The system can be
adapted for any application in which rapid
visual distinction of information is required. In
air traffic control systems the various colors
could indicate runways, air lanes, holding pat-
terns, or aircraft travelling at different altitudes.

The Electronic Coffee Market.....

ELEMENTARY ELECTRONICS
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The new Sylvania multi-color information system
displays dota in four separate colors—red, green,
yellow, and orange. The heart of the computer-driven
system (above) is o 19-inch one-gun fube.

In military applications, the new display sys-
tem could be used to quickly distinguish hostile
and friendly forces. or for satellite tracking. For
commercial uses in computer displays, the
multicolor system could be used to indicate
changing stoch market conditions. Instrumen-
tation readings, including waveforms, also could
be separated visually by color through the new
display system.

The electron tube used in the display system
features a green phosphor, Sylvania’s “rare
earth” europium red phosphor, and a single
electron gun. When activated by the gun’s beam,
the phosphors gave off colored light,
creating the display.

thereby

A special barrier separates each layer of '

phosphor on the face of the display. A low volt-
age electron beam activates the red phosphor

«...it could happen!

JANUARY-FEBRUARY, 1969

PAKS &

g% 0 CHOOSE / 7232

$25 SURPRISE PAK: transistors, rect, diodes, ete. $1
S ONE AMP 800 PIV RECTIFIERS, silicon top hat...
10 KODAK LENSES, convex. piano, etc. Hobby must $1
50 GERMANIUM GLASS DIODES, 1N34, IN48 no test $)
40 TOP HAT SILICON RECTIFIERS, no testasst values SI
25 EPOXY RECTIFIERS, silicon asst, no test .. .
40 PRECISION RESISTORS, 14-2W. l% asst values . Sl
30 TRANSISTORS, »f if. uudlo ose. no test .. 1
60 TUBULAR CONDENSERS, to .Amf to 1KV, asst ... S
50 DISC CONDENSERS, to.05mf npo.temp coef, asst $1
60 TUBE SOCKETS, receptacles, plugs, audio. ete. .. $1
30 POWER RESISTORS, to 25 watts, to 24K ohms ... $1
3 IN3568 NPN TRANSISTORS, 200me, 200V, 200hfe. $1
3 2N3563 TRANSISTORS, npn, 600me. 100hfe, époxy $1
10 VOLUME CONTROLS, to 1 meg, switch too! ... s
10 ELECTROLYTICS, to 100mf, tubulars too, asst ... $1
50 RADIO & TV KNOBS, asstd colors & styles .
10 TRANS'TOR ELECTROLYTICS to 100mf. asst v
50 COILS AND CHOKES, if, rf,ant, ose. peaking, ete
65 HALF WATTERS, to 1 meg. 5% popular values too $)
60 HI-QUALITY RESISTORS, 14, 1. 2W asst values ...
10 RCA PHONO PLUGS & JACK SETS, tuners, ete.
4 INTEGRATED CIRCUITS, gates, ete. no test .
2-PC INFRA-RED DETECTOR & FILTER SETscienceproj §1
2 FIELD EFFECT TRANSISTORS, n channel, hobhy £. $1
SO TERMINAL STRIPS, 1 to 8 lug types .
3 PHOTO ELECTRIC CELLS, hi. imp.. schematic ...... s
3 TRANS'TOR AMPLIFIER, WIRED, 3x2x % ” schematic $)
10 PRINTED CIRCUIT BOARDS, copper clad. 100 uses $1
] 10 TRANSISTOR SOCKETS, for pnp & npn types... $1
10 PANEL SWITCHES, toggle, slide. micro, rotary .. $1
§ 'SUN'' BATTERIES, for 100's of lite sens projs ... §1
5 RAYTHEON CK-722 TRANSISTORS, pnp. most pop $1
5 G.E. 2N107 TRANSISTORS, pnp. audio ckts $1
6 “'1BM** COMPUTER BOARDS many trans diodes, $
40 “*MICRO’" CONDENSERS, for transistorcireuitry $1
. 3 14W. EPOXY TRANSISTORS, npn, ﬁllu.‘ n. B-5000, $1
15 3 10 12 AMP STUD RECTIFIERS, up to 600 FIV ... $)
ADD POSTAGE, avg. wh: ¥, Ib. [] CATALOG 10¢

1

POLY. PAKS EEEE

The Latest T

Hi-Fi i
Buyers Gmdei -
“Is great!” E.l!

This is a magazine with a difference, designed
to help you, the buyer, pick the hi-fi components
that are right for you. It's packed with test re-
ports on stereo equipment of all kinds, reports
that tell you exactly how each and every piece
of equipment chalked up when put through its
paces in our lab.

You'll find the Fall/Winter 1968 Hi-Fi BUYERS’
GUIDE on your newsstand. Or if he’s sold out
send $1.25 plus 25¢ postage to:

Hi-Fi BUYERS' GUIDE
229 Park Avenue South / New York, N.Y. 10003
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while higher voltage stimulates the green. The
special barrier allows the light of the first
phosphor to be seen on the screen but prevents
the low voltage from activating the second
phosphor and also appearing. By rapidly
switching from high to low voltage, red and
green information appears simultaneously. The
yellow and orange are added by activating the
phosphors at steps between the voltage ex-
tremes.

Hut, Two, Three, Four

NASA pilots will shortly begin using a new
test system developed by Kollsman Instrument
Corporation to determine the best of four meth-
ods for seeing around the massive heat shield of
future manned spacecraft during controlled land-
ings. The equipment will be mounted in a
helicopter for evaluation flights.

Normal viewing methods cannot be used in a
spacecraft because of the necessity of keeping
the protective heat shield intact during re-entry.
Yet the crews must see forward during landing
(actually down) to judge ground texture, con-
tour and other characteristics so they can pick
an acceptable landing area. Wind effects and
the craft’s alignment also must be judged.

The system combines the four main viewing
methods now under consideration by NASA.
Called the Visual Reference System (VRS), it
permits direct comparison by using a highly
sophisticated conventional optical system, simu-
lated fiber optics, color television and black and
white TV.

NASA pilots will use this new electronics/optics
system developed by Kollsmon Instrument
Corporation to determine the best of four methods
for seeing around the mossive heat shields of

future manned spacecraft during controlled londings.
By simulating spocecroft descent with the

helicopter, NASA hopes to select a method that

will give astronauts a better view of ground

features needed for steering fo an occeptable
landing sight.

NASA test pilots will land the helicopter
simulating the spacecraft’s parachute descent to
earth to determine which viewing mode gives
the best overall performance. The VRS will
permit NASA to evaluate the effects of field of
view, angle of view and resolution on the pilot's
ability to make accurate judgments. It will also
compare the systems with respect to contrast,
distortion, magnification, coherence and light
level.

The pilots will observe the ground through a
wide-angle lens system in the floor of the heli-
copter, or by looking at black-and-white or color
TV monitors installed over the instrument
panel. We don’t know which system is the best,
but we are betting on color TV with no com-
mercials.

Peacetime Red Balling

An electronic central dispatch for the motor
freight manager—which, at the flick of a switch,
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 instantaneously information
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
processor.

When the message is received at headquarters,

ELEMENTARY ELECTRONICS
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K LOWESTPRICES s
%  FASTEST SERVICE X

ALL MERCHANDISE SHIPPED
IN FACTORY SEALED CARTONS

“10-8"
N
®
Pretty Philco-Ford Corporation secretary Kay C B s h ac k
Falobello demonstrates new electronic central | ° °
dispatch for the Editor. At the flick of o U I d
switch. the electronic dispatcher can instanta- n Im I t e
neously show individual locations for o fleet of
tractors and trailers or the complete status for P.0. BOX 62246
a fleet's terminals. VIRGINIA BEACH, VA.
23462
Fast Freighter updates all relevant records. As
a result, terminal managers can maintain a con- —
tinuous check on shipments either inbound or § Kee
outbound from their terminals—avoiding cun- p
bersome use of wall maps and the high cost of
long-distance telephoning. up to date
With instantaneous communications and con- with
Science & Mechanics—
] the only magazine that
keeps you right up to
date on developments
in space technology,
weapons, automobiles,
medicine, boats, planes,
L] tools, new products,
and exciting world
events.
Keep up to date. Make sure
of your home delivered copy
@ by returning the coupon today.

-
| SCIENCE & MECHANICS EE-1/2
229 Park Ave. S., N. Y., N. Y. 10003

| 12 issues %$4; 24 issues $8; 36 issues $12. (Foreign:

|
i |
H Add $1 a year) |
| Please enter my___year(s) subscription. |
! Olenclose$_ [J Bill me. |
Il Name - :
(Please Print)
AddresS— — - I
““Wow, that was a real whopper!" | Clty—— State &Zip }
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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.

Gravity's Got a Lot of Pull

An  Applications Technology  Satellite
launched from Cape Kennedy combined a
delicate balancing system with a weather eye
camera that can zero in on storms over the
North and South American conlinents.
Launched into a 22,300 statute-mile high orbit
by an Atlas/Centaur booster, the 864-pound
satellite hovers over the equator, about 400
miles west of Quito, Ecuador in the Pacific
Ocean.

The ATS series of seven satellites, of which
ATS-D is the fourth, is designed to provide
“in-orbit laboratories” for improving spacecraft
systems. General Electric Company’s Space

Most young girls get starry-eyed over football
players, but here is a group that's starry-eyed

over an experiment-loaded satellite the size of a
football field. The white tape the lasses hold
represents four 123-foot long paper-thin metal booms
that provide satellite stability when in orbit.

Systems Organization has the primary mission
of demonstrating at an altitude of 22,300 miles
the feasibility of a satellite stabilization tech-
nigue that depends on the gravitational pull of
the Earth.

Because of the long slender shape of the foot-
ball field size satellite (251 feet from tip to tip)
one end of ATS-D will be closer to Earth than
the other, and thus will be affected more by
gravity. Although these gravity forces are very
small, about a hundred-thousandth of a pound,
they prove to be sufficient to cause a satellite
to look toward Earth.

The delicate gravity gradient balancing ex-
periment in space is aided by deploying four
123-foot long primary booms and two 45-foot
long damper booms. However, this action 1s
not taken for approximately seven days into
the flight, or until the spacecraft’s rate of spin
is reduced to near zero.

In the 1970, weather, communications and
navigation satellites, for example, will depend
on a steady platform to keep cameras and
sensors continually pointing toward Earth.
Application of gravity gradient stabilization for
long-life satellites is most advantageous because
the passive system provides a high degree of
reliability and a life expectancy of more than
five years.

ATS-D will be the first flight for the day/
night television camera (885 lines) which will
take photos of developing weather systems.
Infrared photos of the Earth have been pre-
viously taken by weather satellites, but nighttime
pictures in the visible spectrum (that part of the
spectrum which man can see) have not been
possible.

Each picture will cover an area on Earth
1,150 statute miles square (1.3 million square
miles), with a resolution of less than 1.5 statute
miles at picture center. The steerable optics in
this image orthicon camera permits cloud cover
pictures to be taken 4,000 miles in any direction
on the face of the Earth (from the tip of South
America to the Hudson Bay). Sixty-four pic-
tures and three hours will be required to photo-
graph the entire Earth’s disk.

Capabilities of this camera system at night-
time will be evaluated under various degrees of
moonlight ranging from quarter moon to full
moon. Now lovers will have to share the full
moon with a peeping satellite.

The Tweet That's Sweet

A compact electronic screening instrument,
approximately the size of a flashlight, that can
detect a baby’s hearing difficuities within hours
of birth, has been developed by Zenith. Tabbed
the Neo-meter, it was developed in response to
the recognized need by audiologists and otolo-
gists for a precision-built, portable instrument
to screen children’s hearing at the earliest pos-
sible age. Too often in the past, a child’s hearing
difficulty was not detected until he was enrolled
at school. The neo-meter makes it possible for
children to be screened for hearing problems
while they are still in the hospital nursery.

The development of a child’s speech depends
on his ability to hear. If the Neo-meter screen-
ing indicates there is a hearing difficulty, parents
and pediatricians can be alerted immediately.
Remedial action can be taken so the speech of
the hard-of-hearing child can progress at a rate
comparable to that of a child with normal
hearing.

ELEMENTARY ELECTRONICS
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New Neo-meter developed by Zenith allows nurse
or trained volunteer to screen heoring of new-born
infants within hours of birth. Early detection

of possible hearing loss—within first 6 months

of life—allows parents and doctors to takesteps so
child's speech in his early years may develop at rate
comparable to that of child with normal hearing.

The Neo-meter is a small solid-state instru-
ment that weighs only 10%2 ounces with bat-
teries. It is easily held in one hand. Ease of
operation facilitates use in pediatricians’ offices
as well as hospitals. Volunteers can be trained
to use the unit quickly and efficiently, easing the
work load of nurses and doctors, the compuny
stated.

Four pushbuttons. each marked for a pre-
cisely calibrated level of sound, control the
signals which resemble the tweet of a bird.
When held 12 inches from the baby's ear, his

(Continued on page 105)
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Can’t
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electronics?

—then get your electronics cool with this
introductory offer to the two leading elec-
tronics magazines! Use coupon:

i SEEEENEINN SR A TR IR —, R wm——— 1
| DAVIS PUBLICATIONS, INC. EE-1/2 |
229 Park Ave. S./New York, N.Y. 10003 {
Yes! | wont to find the key to electronics. |

B Begin my subscription to both RADIO-TV I
EXPERIMENTER and ELEMENTARY ELECTRON- I
ICS at your special low-subscription rate of [
$7.00 |
{J Bill me later. O Check enciosed. |
N R 0 0 0B 8.0 0 OO0 80 30000 00 0 AhpR 000 !

(&1 /D0 030 000 Joonong T State........ Zip........ |

| (Outside US.A. & Canada add $1.50 pstge. & hndig.) |
e T v e e T e VT s et e e Vi

—Now, both of these fine magazines will be
delivered to you at the special subscription rate

of just $7.00 . . . save $2 from newsstand price.

ELEMENTARY
ELECTRONICS

The magazine that serves up
electronics theory in pleasant
spoonfuls and reinforces the
knowledge you gain with

- T exciting and useful projects.
RADIO-TV
EXPERIMENTER o7 =aiee—

Radig Ty weswn s
EXPERIMENTER,

The magazine dedicated to the s s s vacrn
hobbyist—the man who
wants to obtain a fuller and
broader knowledge of
electronics through the

applications of his hobby.
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Central
Reporting...

News and views
from e/e’s
listening post

Keeping It Clean

Most everyone has heard about clandestine
radio’s part in international power politics. But
there are at least a few would-be broadcasters
who desperately do nor want to be pawns in
games played by the major powers. For them
the only solution is to broadcast from what can
be loosely classified as a “neutralist” nation.

The best heard example of this phenomenon
is A Voz de Libertad, operated by Portuguese
refugees and using transmitters belonging to
Radiodiffusion-Television Algerienne. Algeria,
of course, is at the far left end of the neutralist
camp. Nevertheless, it is not under direct con-
trol of Moscow or Peking as are such countries
as Czechoslovakia, Albania, and Cuba.

A Voz de Libertad is currently reported in
the United States evenings at 1900-2000 EST
on 11835 kHz. Other frequencies probably in-
clude 6175 and 9685 kHz. RTA makes no at-
tempt to disguise the fact that its transmitters
are used by 4 Voz de Libertad. And for the
past couple years RTA has been engaged in a
vest-pocket radio war with another “neutral”
station, the Swiss Broadcasting Corporation.
The issue: who owns 529 kHz?

For some reason, logging this controversy has
become an in game with DXers, possibly be-
cause that frequency is located in such an off-
beat part of the dial—just below the U.S. broad-
cast band. Since SBC’s home-service transmitter
at Beromunster was on 529 first, SBC claims
squatters’ rights. The claim has been supported
by the European Broadcasting Union. And, un-
til recently at least, RTA couldn’t have cared
less.

Switzerland differs radically from what we
usually think of today as a neutral power.
Switzerland isn't really non-aligned because it’s

an integral part of the Western economic struc-
ture. Nor is it a newly independent, emerging
nation attempting to progress (or just stay

| alive) by playing the major powers against each

other. Switzerland is merely neutral in the
sense that it does everything possible to stay out
of international disputes (except as a peace
maker). Shortwave listeners can confirm this
for themselves by tuning in on SBC’s English
language transmissions beamed to North Amer-
ica at 2015 EST on 9535 kHz.

Under these circumstances it can be safely
stated that the 529-kHz radio war was an unique
experience for the Swiss, one which the Alge-
rians may have thoroughly enjoyed. And though
at last report RTA had finally decided to stop
tormenting SBC, don’t be too surprised if that
high-powered Algerian transmitter should sud-
denly reappear on 529 kHz.

]

r158CVUSED

Unusual QSL from Radiodiffusion-Television
Algerienne outlet on disputed 529 kHz
highlights virtually lost art of weaving.

Despite the high sunspot count, DXers east
of the Mississippi still have a chance for trans-
atlantic reception on 529—though it will cer-
tainly require much effort and patience. If RTA
returns to this frequency, it will be best around
1700-1800 EST (SBC comes on around 0030
EST). North American QRM can be expected
primarily from beacons, most notably station
NB at North Bay, Ont. There is also supposed
to be a Costa Rican broadcast station on 530
kHz—R. Rumbos at Cartago.

On the Borderline

Speaking of beacons, if a strange voice sud-
denly appears on 530 kHz with minute landing

ELEMENTARY ELECTRONICS
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instructions for an aircraft, it won't be some
sinister new twist in the Algerian-Swiss radio
war. Instead, i'll be a beacon (like NB at
North Bay, Ont., just mentioned, or OX at

Comox, B.C. on 527 kHz) suddenly turned |

aeradio and guiding a blind-flying pilot into
(hopefully) a safe landing.

Most Canadian beacons operating just below
the BCB are equipped for such action. And
while the band is used for this purpose only as
a back-up to vhf systems, such transmissions are
obviously well worth waiting for. Reason: they
provide listening excitement seldom matched by
orthodox BCB stations. Most of these off-band
transmitters are good verifiers and can be
QSLed even if you don’t hear a voice transmis-
sion. All you need do is time their identification
patterns to the sccond.

Other Canadian stations recently reported by
DXers include BN 512 at Camp Borden, Ont.;
UP 516 at Ottawa, Ont.; and FZ 524 at St.
Hubert, Que. A number of U.S. beacons have
been reported in the past, but most apparently
operate from quasi-classified locations. One
whose location is known, however, would be
station BE at Bedford, Mass., operated by the
Federal Aviation Agency on 512 kHz.

Chances are your AM receiver already
reaches down to 529, and any competent serv-
iceman can alter the rig so that it will tune
down to 512. The hard part will come when
you try to get your QSLs accepted. While most
of organized BCBdom will, grudgingly, accept
RTA 529 as a legitimate catch, they won’t rec-
ognize NB—even though the North Bay outlet
is a whole kiloHertz closer to the orthodox
BCB. Sounds a little like some hush-hush CIA
scheme to discourage BCBers from hunting for
those quasi-clandestine U.S. beacons. |
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NOW, BETTER THAN EVER
the new and improved S&M
supersensitive photo meter

Here is a precision instrument that meets
the highest standards of any meter available.
It offers consistently accurate readings at
very low light levels, which, if required, can
be converted to ft.-candles from a graph sup-
plied. Researchers, scientists, educators and
hobbyists have confirmed that this meter can
read light levels as low as 0.000245 ft.-
candles.

The S&M Supersensitive Photo Meter uses
the newest Clairex Corp. CL-505L Cadmium
Sulfide Light Cell to measure light levels
from twilight to bright sunlight at ASA
speeds of 3 to 25,000. A new %" high easel
type probe and also a miniature probe are
now available as accessories. The Computer
included gives F stops from .7 to 90; lists
exposure time from 1/15,000 sec. to 8 hrs.;
4 range selection; EV-EVS-LV settings;
weighs only 10 ounces.

Used extensively in Photo Labs, Physics and
| | Research Labs, Hospitals, High Schools,
Universities and numerous industries. Also
used with movie or still cameras, micro-
scopes and telescopes and IS A MUST FOR
PHOTOMICROGRAPHY.

FREE BOOKLET inctuded on Photomicrography

{ 1 SCIENCE & MECHANICS—INSTRUMENTS DIV. EE-1/2
| 229 Park Ave., S., New York, N.Y. 10003 |

| Enclosed is $________Please send me the new S&M Surer- |
sensitive Photo Meter. If | am not satisfied, | may return |
the meter within 10 days for a complete refund.

(Prices subject to change without notice)
| Model 102 Photo Meter

| O $36.95 with standard probe [J Addt’l. Standard Probe
+ carrying case $7.50

,I [0 Microscope Adapter $5.00 [ $2.00 carrying case
I O addtl. Computer 52.00 [ %’-mini Probe $7.50
| [J Easel Probe $7.50

| add 10% for Canadian and foreign order. New York City I
| residents add 5% sales tax. (No Stamps) |

I Name.

{please print) |
| | Address. |
! City State Zip :
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@ Our study of the end games continues
with a look at three which do not occur fre-
quently. However, they prove something of a
headache for beginner and master alike when
they do.

First, Queen vs. Rook. This is a win for the
player with the Queen, though not an easy onc.
The basic winning idea is to force the opposing
King to the edge of the board, bring up your
own King, create a zugzwang which compels
thc Rook to move away from its protective
King, and then to pick off the stray with a series
of checks. This case by Prof. J. Berger is a good
cxample.

Black

@ “my

White

1 K-N2 R-B5 13 Q-N8# K-K2
2 K-B3 R-K5 14 Q-QB8! R-Q8
3 K-Q3 R-Q5# 15 Q-B5# K-Q2
4 K-K3 R-Q4 16 Q-NS# K-Q1
5 Q-R2# K-B4 17 Q-R5# K-81
6 Q-BaF K-K3 18 Q-83# K-Q2
7 K-Ka R-Q3 19 Q-N4 K-B2
8 Q-B5# K-K2 20 Q-Ba# K-Q1
9 K-K5 R-Q2 21 K-Ké6 R-K8 #
10 Q-B6# K-K1 22 K-Q6 R-Q8 #
11 Q-R8#N K-B2! 23 K-B6 R-Q7
12 Q-R7# K-K1 24 Q-B5 we !

And White mates (25 Q-B8 mate) or wins

the Rook (25 Q-NS#).

Second, Rook vs. Bishop. This is generally a
draw. Exceptions are when the Kings are in
opposition and when the defending King is in
the wrong corner of the board. When these ex-
ceptions arc not in effect, as in this case, the
player with the Rook cannot force a win.

Black

White
1 R-K3! B-N3! 3 K-Q7 K-N2
2 K-B6 K-N1 4 R-N3# K-R3!

And, as White cannot mate or win the Bishop,
the position is drawn.

Finally, Rook vs. Knight. This is usually a
draw too. But Black must keep his King in the
center and his Knight must not stray aficld.
Thus—

Black
| NE
é 2 7
1’%4 7
4
White
1 amms N-Q1# 3 K-Q5 N-Q1
2 K-Q6 N-N2# 4 R-R8 K-Q21

And. as in the preceding example, the game
is a draw because White cannot mate or win
material.

Goame of the Issue. Larry Evans of New York
and Las Vegas, youthful veteran at 38, is the
new U.S. Champion. Larry first won the title
when he was only 19. Later he won it again
and also became U.S. Open and Canadian Open

ELEMENTARY ELECTRONICS



Champion, a fixture on U.S. Olympiad Teams,
a winner of many international tournaments,
and the author of several books.

In winning the title this time, during July-
August at the Empire Hotel, in New York,
Evans compiled six wins and five draws. His
style was classical and cool. With an edge, he
pressed it, at a disadvantage, he found ways to
recover. A characteristic game is the one against
Grandmaster Nicolas Rossolimo. Black. an
English Opening, which he wins by obtaining
an opening edge, slowly converting it into a
favorable ending, and winning a piece.

1 P-QB4 N-KB3 16 KPxP PxP
2 N-QB3 P-K3 17 B-K3! Q-R3
3 N-B3 B-N5 18 KR-B1 PxP
4 Q-2 P-B4 19 QxP QaxQ
S P-QR3 B-R4 20 RxQ N-Q4
6 P-KN3 N-B3 21 B-BS KR-Q1
7 B-N2 0-0 22 QRrR-QBY P-B4?
8 0-0 P-Q3 23 R-Q4 K-B2
9 P-K3 8-Q2 24 QRr-QM K-K3
10 P-Q4 BxN 25 P-QR4! R-Q2
11 OxB PxP 26 B-B) P-QN3
12 NxP NxN 27 B-QR3 QR-Q1
13 QxN B-B3 28 R-81 R-QB1
14 P-K4! Q-N3 29 B-N5 R/2-QB2
15 Q-Q3! P-Q4 30 R-K1#! Resigns

Posjtion ofter 30R-K1#

Black

NI
.

SEE &
@ B W B
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=)

47//
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n
3
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White

Why did Black resign? Because he must lose
a piece—which, of course, means the game.
Here is the analysis—

A. If 30 N-K6 31 RxN# wins.

B. If 30 .... K-B3 31 BxB, RxB 32 RxN
wins,

¢. If 30 .... K-B2 31 BxB. N-B3 (31 ....

RxB 32 RxN wins) 32 B-NS wins.
p. If 30 .... K-Q2 31 RxN mate!

News and Views. United States Champion-
ship results: L. Evans, 8/2-2%2. R. Byrne, 8-3,
S. Reshevsky, 7-4, P. Benko, 6'2-4'2, and A.
Bisguier, 6-5. A. Horowitz, Rev. W. Lombardy,

JANUARY-FEBRUARY, 1969

15252525252525252525252525252505252525252525252525252505250525252525252525252525e52525252525¢

Dr. A. Saidy, H. Seidman, N. Rossolimo, T.
Weinberger, and B. Zukerman also participated.

Bent Larsen, the Great Dane, flew over and
captured the 69th U.S. Open at Snowmass,
Aspen, Colorado. He won 10 games and drew
two. P. Benko (who usually wins this event)
and W. Browne (a young comer) tied for 2nd
and third with 9v2-2'%.

Oft-time champion of the Manhattan Club
Arthur Bisguier regained his title by scoring
10-2 in the Championship. Rev. W. Lombardy,
912214, J. Sherwin and Dr. K. Burger, 7-5,
each, were next in line.

Problem 16
By N. Sikdar
India
Black
z, A = ]
vt E W P
a1 i ?ﬁ///é %/’l
e % % wry
|, '77”' A " ;-///4,).7/‘ 4////5 . Eu i
5 7 # %% V7,
i, G, s,
O W 3 B

N
z Z
Waotih = IR
9% vz
7 1 e
Z
AN 2 .k _J
White

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

A not-so-simple miniature (seven or fewer
pieces) by a famous composer from Delhi.

Solution to Problem 15: 1 Q-N2.

H “And now, Cousins, here we go with
|l|

four and one half hours of . . . |
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CB—AMATEUR RADIO—
SHORTWAVE RADIO

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

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

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

130. Bone up on the CB with the
Jatest Sams books. Titles range from
“ABC’s of CB Radio’ to "99 Ways
to Improve your CB Radjo.” 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 I—it’s the SSB/AM
rig you've been waiting for!

101. If it's a CB product, chances
are Inmternational Crystal has it listed
in their colorful catalog. Whether kit
or_wired, accessory or test gear. this
CB-oriented company can be relled
on (o fill the bill.

96. Get your copy of E. F. Johnson's
new booklet, “Can Johnson 2-Way
Radio Help Me?". Aimed for busi-

ness use, the booklet is useful 10
cveryone.
129. Boy, oh boy—il you want to

read about a flock of CB winners, get
your hands on Lafayeire’s new (969
catalog. Lafayerte has CB sets for all
pocketbooks.

103, Sgquires-Sanders would like you
to know about their CB transccivers,
the “23’er” and the new **S5S.” Also,
CB_ accessories that add versatility to
wheir 3-watlers.

48. Pick up Hallicrafters’ new four-
page iilustrated brochure describing
Hallicrafters’ line of monitor receiv-
ers—police, fire, ambulance, emer-
gency, weather, business radio, all
yours at the flip of a dial.

116. Pep-up your CB rig’s perfor-
mance with Turner’s M--2 mobile
microphone. 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-
Tronfes’ Versa-Tenna with instant
magnetic mounting. Antenna models
available for CBers, hams and mobile
units from 27 MHz 0 1000 MHz.

% Starred items indicate ad-

i vertisers in this issue. Consult
their ads for additional in-
formation and specifications.

~ LIBRARY

45,
Radio Labs
2. You've got to see to believe IWWLR's
special CB bonus offers. This is the
catalog for big CB buyers.

CBers—get your cogy of World
1969 CB Catalog No.

50. Get your copy of Amphenol's
“User’s Guide to CB Radio”—18
pages packed with CB know-how and
chit-chat. Also, Amphenol will let
you know what’s new on their prod-
uct line.

54. A catalog for CBers. hams and
experimenters. with outstanding val-
ues. Terrific buys on Grove Eilectron-
ics’ antennas., mikes and accessories.

ELECTRONIC PRODUCTS

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

%42, Here’s colorful 116 page cat-
alog containlng a wide assortment of
electronic kits. You'll find something
for anv interest. any budget. And
Heath Co. will happily scnt you a
copy.

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

128, If you can hammer a nail
and miss your thumb, you can as-
semble a Schiober organ. To prove the
point, Schiober will send you their
catalog and a 7-in. disc recording.

126. Delia Products new capacitive
discharge ignition system In kit form
will pep up your car, Designed to
cut gas costs and reduce point and
plug wear. Get Delra’s details in fuil-
color literature.

66. Try instant lettering to mark
control panels and component parts.
Darak’s booklets and sample show
this easy dry itransfer method.

109. Seco ofiers a line of special-
ized and standard test equipment
that's ideal for the home experimenter
and pro. Get specs and prices today

ELECTRONIC PARTS

%135. Get with ICs! RCA's new
integrated Circuit Experimenter’s Kit
KD2112 is the first of its kind and
should be a part of your next project.
Get all the facts direct from RCA
Circle 135.

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 10 see
this one to believe it!

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

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.

1. Allied’s catalog is so widely
used as a reference book, that It's re-
parded as a standard by people n the
electronics industry. Dont vou have
the 1969 Allied Radio catalog? The
surprising thing is that it's free!

8. Gecet it now! John Meshna, Jr.'s
new d46-page catalog is jam packed
with surplus buys—surplus radios.
new parts, computer parts. etc.

23. No electronics bargain hunter
should be caught without the 1969
copy of Radio Shack’s catalog. Sume
equipment and kit offers are so low,

they look like misprints. Buylng is
believing.
%5. Edmund Scientific's new cata-

log contains over 4000 products that
embrace many interests and fields. 1t's
a 148-page buyers’ guide for Science
Fair fans

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 Uni-
versal Tuhe Co.'s Troubleshooiing
Chart and facts on their $1.50 fat
rate per tubc.

4. Olson’s catalog 1s a muhi-
wolored newspaper that's packed with
morc bargains than a phone book has
names. Don’t believe us? Get a copy.

7. Before you build from scratch
CheCh ihe e Kuwle Sales jatest cal-
alog for electronic gear that can be
modificd to your needs. Fair way to
save cash

6. Bargains galore, that’s what’s in
store!  Polv-Puns Co. will send you
their latest eight-page flyer listing the
latest in available merchandise, in-
cluding a giant $1 special sale.

10. Burstein-Applebee offers a new
giant catalog containing luus of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi Kits,
power wols, wbes. and parts.

11, Now available from EDI
(Electronic Distributors. Inc.): a cata-
log containing hundreds of electronic
items. E£DI will be happy to place you
on their mailing list.

120. Tab's new electronics parts cat-
alog is now off the press and you're
welcome to Nave a copy. Some of
Tab's bargains and odd-ball items aro
unbelievable offers.
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TOOLS

*78. Do more jobs with fewer tools.
Double duty sets contain midget nut
and screwdrivers plus special piggy-
back handle that gives midgets the
power and reach of standard drivers.
Xcelite’s the name—get their catalog
166.

118. Secure coax cables, speaker
wires, phone wires, cic., with Arrow
staplc gun tackers. 3 models for wires
and cables from 3/16¢” 10 '3" dia
Get fact-full Arrow literature.

TELEVISION

70. Need a new TV set? Then as-
semble a Hearh TV kit. Heath has
all sizes. B&W and color, portable
and fixed. Why not build the next
TV you watch?

127. National Schools will help you
learn all about color TV as you
assemble their 25-in. color TV Kkit.
Just one of National's many exciting
and rewarding courses.

SCHOOLS AND EDUCATIONAL

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!

%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!

%136. ‘“Power Engineering,” a new
32-page, illustrated brochure by ICS
(International Correspondence
Schools) describes seven ICS Power
Enginecring courses that may open
a new career for you. Get a copy
today!

114. Prepare for tomorrow b
studying at home with Technica
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.

138. For a complete rundown on
curriculum, lesson outlines, and full
details from a leading electronic
school, ask for this brochure from the
indiana Home Study lnstitute.

105. Get the low-down on the latest
in educationa) electronic kits from
Trans-Tek. Build light dimmers,
amplifiers, metropomes, and many
more. Trans-Tek helps you to learn
while building.

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

HI-FI/AUDIO

134. Discover PlayTape—America's
newest tape cartridge and tape play-
ers. Units priced at under $17 with
cartridges at 45-disc prices. PlayTape
has one of America’s largest record-
ed libraries.

139. Altec Lansing covers both ends
of the audio market—microphones
and loudspeaker systems. Altec sup-
plles the facts—you do the asking.
Circle 139 now!

19. Empire’s new 16-page, full-color
catalog features speaker systems in
odd shapes for beautiful room decor.
Also, rediscover Empire's quality
turntable Lne and cartridges.

%26. Always a leader, H. H. Scott
ntroduces a new concept in slerco
console catalogs. The information-
packed 1969 Stereo Guide and catalog
are requircd reading for audio fans.

85. Write the specs for an ideal
preamp and amp, and you’ve spelled
out Dynaco’s stereo 120 amp and
PAS-3X preamp. So why not get all
the facts from Dynaco!

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

131. Let Eilpa send you "The Rec-
ord Omibook.” It’s a great buy and
Elpa wants you to have it free. Your
records will thank you when the mall-
man delivers it.

17. Mikes, speakers, amps, re-
ceivers—you name it, Electro-Voice
makes it and makes it good. Get the
straight poop from E-V today.

27. 12 pages of Sherwood receivers,
tuners, amplifiers, speaker systems.
and cabinetry make up a colorful
booklet every hi-fi bug should see.

99. Get the inside info on why
Koss/Acoustech's solid-state ampli-
fiers are the rage of the experts. Col-
orful brochure answers all your ques-
tions.

TAPE RECORDERS AND TAPE

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

31. All the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in a free book-
let. Portable, battery operated to four-
track, fully transistorized stercos cov-
er every recording need.

32. “Everybody's Tape Recording
Handbook™ is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 24-pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuable table of recording
times for various tapes.

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

HI-FI ACCESSORIES

112, Telex would like you to know
about their improved Serenata Head-
set—and their entire line of quality
stereo headsets.

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

“-----------------------------------"
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You get more

for your money

from NRI-

America’s oldest and largest Electronic,
Radio-Television home-study school

Compare. You'll find — as have so many
thousands of others—NRI training can’t
be beat. From the delivery of your first les-
sons in the remarkable, new Achievement
Kit, to ‘'bite size,"” easily-read texts and
carefully designed training equipment . . .
NRI gives you more value.

IR B> S S

A;/ailable under
NEW Gl BILL

if you served since #i
January 31, 1955, or
are in the service,
check G! line in §
postage-free card.

Shown below is a dramatic, pictorial ex-
ample of training materials in justone NRI
Course. Everything you see below is in-
cluded in low-cost NRI training. Other ma-
jor NRI courses are equally complete. Text
for text, kit for kit, dollar for dollar—your
best home-study buy is NRI.

ELEMENTARY ELECTRONICS



GET A FASTER START WITH NRI'S
NEW EXCLUSIVE ACHIEVEMENT KIT

The day your enrollment is received your
Achievement Kit will be on its way to you. It
contains everything you need to make an easy,
fast start in the Electronics training of your
choice. This attractive, new starter kit is an
outstanding, logical way to introduce you to
home-study the way NRI teaches it . . . backed
by a dedicated staff and the personal attention
you should expect of a home-study school. It
is your first speciai training aid . . . designed
to make your adventure into Electronics ab-
sorbing, meaningful. Your Achievement Kit
contains your first group of lesson texts; rich
vinyl desk folder to hold study material; the
industry’s most complete Radio-TV Electronics
Dictionary; valuable reference texts; lesson
answer sheets; envelopes; pencils, pen; engi-
neer's ruler—even postage. No other

school has anything like it.

OVER 50 YEARS OF LEADERSHIP

d This is an example of material included in just one NRI course. Other courses are equally com-
™ plete. But NRI training is more than kits and “bite-size" texts. It's also personal services which
| have made NRI a 50 year leader in home-study. Mail postage-free card today.

JANUARY-FEBRUARY, 1969

LEARNING BEGOMES AN ABSORBING
ADVENTURE WITH NRI TRAINING KITS

What better way to learn than by doing? NRI
pioneered and perfected the ‘‘home lab" tech-
nique of learning at home in your spare time.
You get your hands on actual parts and use
them to build, experiment, explore, discover.
Electronics come alive! NRI invites compari-
son with training equipment offered by any
other school. Begin NOW this exciting, practi-
cal program. It's the best way to understand
the skills of the finest technicians—and make
their techniques your own. Whatéver your rea-
son for wanting to increase your knowledge of
Electronics . . . whatever your field of interest
.. . whatever your education . . . there's an NRI
instruction plan for you, at low tuition rates to
fit your budget. Get all the facts about NRI
training plans, NRI training equipment. Fill in
and mail the attached postage-free card today.

NATIONAL RADIO INSTITUTE, Wash-

ington, D.C. 20016,

IN ELECTRONICS TRAINING
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Bulb
A One of the first plants to be cultivated was a
hardy biennial that we now know as the onion.
It flourished throughout the orient very early,
was cultivated in Britain before the beginning
of written history, and for a time was accorded
divine honors in Egypt.

Passing through Latin from Greek, with spell-
ing only slightly modified, the name of the pun-
gent vegetable entered 16th-century English as
bulb. Once the word became part of the com-
mon vocabulary its meaning expanded. So by
1650 it was applied to any onion-shaped root;
fifty years later it was used to name a roundish
dilation of any cylindrical structure in an ani-
mal body.

Late in the 18th century, glass blowers learned
how to dilate the ends of tubes. It was inevitable
that such artifacts, bearing an obvious resem-
blance to onions, should be called “buibs.”

Glass bulbs were put to many uses, none of
which greatly affected the course of history.
Then Thomas Edison discovered how to place
a filament inside a bulb and the incandescent
lamp was born. Precise usage would require
that the ancient label be rescrved for the onion-
shaped glass that encloscs a filament. But in
ordinary speech, “bulb” has come to indicate a
complete lamp or electron tube—regardless of
its size or shape. El

Memory Core

A Memor, Latin for “mindful,” was often used
in the special sense of being mindful of the dead.
Hence it helped to shape our verb ro mourn.
Traces of its influence can also be seen in
memoir and memorandum. So it is natural that
the process of recollection—or faculty by which
a person remembers—should be called memory.

Memoirs and memoranda were long stored on
paper by means of symbolic shapes that we call
written words. But until recent times only living
creatures actually possessed memory.

This situation changed when rescarchers

found that an electric signal can be stored by
means of a focused electron beam which forms
a charge pattern on an insulating target. The
same or another beam can later scan the target
and recover the signal.

Early electronic storage tubes took such
forms as the graphecon, radechon, and metre-
chon. Growing familiarity with ways to store
and recover information, plus increasing so-
phistication of equipment, demanded a change
in terminology. Since it could do things previ-
ously done only by the brain, the electronic
storage tube came to be known as “the memory
tube.”

With the rise of miniaturization, an addition-
al change took place. Minute bits of magnetic
material shaped like doughnuts function as the
“brains” of most modern digital computers.
Such units do not resemble earlier tubes. They
are more like the horny seed-capsules—or cores
—of apples. Blending two ancient terms and
giving each a new connotation, electronic engi-
neers coined memory core to name the seed-like
descendant of the storage tube which makes
computers “mindful.” O

Crystal
A 1t's often difficult to know whether to take
words of ancient writers in literal or figurative
senses. That’s the case with the Greek term
krustallos. Related to words meaning “freeze”
and “frost,” it is sometimes considered to show
that credulous countrymen of Homer thought
ice turned into stone when stored long enough.

This point of view was put forward in one of
the earliest English references to ice-like min-
erals. “Crystall,” wrote a scholar in 1398, “is
a bryght stone and clere wyth watry colour.
Men trow {are confident] that snowe or yse is
made hard in space of many yeres; therefore
the Grekys gave this name thereto.”

Long applicd chiefly to quartz—whose re-
semblance to ice is obvious—crystal came 1o
name transparent glass as well as geometrical
forms occurring in nature. Study of the latter
showed that the shape of a given crystal is spe-
cific for the particular mineral involved.

Piezoclectric cffects of many crystals were
recognized comparatively recently. Then it was
found that many others are semiconductors.

Lacking the special nature and properties of
crystals (especially quartz and rochelle salts),
radio couldn’t have developed as it did. A typical
early unit had a crystal in the detector stage of
the receiver for demodulation of RF signals.

Ground down 1o the right dimension, a crystal
will vibrate at its natural frequency. Such vi-
bration is so precise that crystals are used to
regulate frequency in reccivers, transmitters, and
other common devices. Development of the ruby
laser grew out of special properties exhibited
by this form of “ice turned into stone.” ad

30
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Message: death for the Russian B2ar 88

8 By Don Jensen

"~ For nine days in August they told it like it
was. And in doing so, some 200 dauntless Czechoslovak
brozdcasters won a fasting place in O\
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the history of both radio and the world.

For those nine days, August 21-29 of
1968, they held together a makeshift net-
work of 18 clandestine stations despite the
efforts of 650,000 Soviet-bloc troops to si-
lence them. When finally they ccased to be
the free voice of their nation, censorship was
self-imposed, with the reluctant realization
that it was the only way for Czechoslovakia
to rctain even a. vestige of its newfound
liberty.

For 200 consecutive hours, this group of
announcers and technicians somehow made
their network function, enabling Czech lead-
ers to transmit instructions to party function-
aries, advising the people about what was
happening. On and on they talked. And, dur-
ing the wee hours before dawn, when hard
news dwindled to a trickle, the speakers
rambled on about anything and everything—
even kitchen recipes—just to give their eager
audience something reassuring to listen to.

How did’they do it? Here is the real story
of the secret stations and their staffs who,

with courage, ingenuity and a little luck,
managed to Czech-mate the Kremlin's mas-
ters.

It actually began some weeks before the
lightning thrust by the five Warsaw Pact
countries. Masterminding plans for the clan-
dastine network were two men, Jiri Pelikan,
the 42-year-old director of the national tele-
vision chain, and Zdenek Hejzler, head of
Czechoslovak Radio.

Since January, when the Stalinist regime
of Antonin Novotny was toppled by the lib-
eral leader, Alexander Dubcek, Czech broad-
casters enjoyed an unprecedented degree of
freedom. But early in the summer, when the
Red Bear’s growls grew louder, radio and TV
staffers began glancing nervously over their
shoulders toward Moscow. That the Soviets
would really invade was unthinkable. Still, a
contigency plan was devised—just in case.

But the unthinkable did happen. Ten min-
utes before two on the morning of August
21, the home service of Radio Prague broke
the news.

“Last night, August 20, abour 11 p.m.,

the armies of the Soviet Union, the

Polish People's Republic, the German

Democratic Republic. the Hungarian

People’s Republic, and ihe Buligarian

People’s Republic crossed the national

Tank is Russian, but swastika added by Ciech patriots indicates Crechs liken Soviet rape of their nation
o German invasien arior to Werld War Il. This is ane of tanks that seearheaded attack on Radio Prague.
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Rumbling through Bratislovo, Soviet tonks are bomborded with rocks by defiant Crechs. Underground rodio
called for general strike to paralyze entire notion unless Russion-led forces withdrew within 24 hours.

frontiers of Czechoslovakia without the

knowledge of the President of the Re-

public, the National Assembly, the gov-
ernment, the First Secretary of the

Communist party, or any of their

bodies.” ;

When the news was bulletined on Ameri-
can TV, U.S. DXers hurried 1o their short-
wave sets to tune the North American service
of R. Prague. But the English language pro-
gram, taped some nine hours earlier, was
strictly Dullsville. Czech announcers talked
of metallurgical developments and the visit
of former curly-headed cinemoppet, Shirley
Temple Black.

Clanking tank treads heralded the arrival
of the enemy to Prague, but militant Czecho-
slovak students were one jump ahead of the
Russians. Realizing R. Prague was a prime
target for the invaders, before dawn youths
began building barricades of vehicles out-
side the studios on Vinohradska Street.

When Soviet and Bulgarian tanks bulled
their way through the overturned trucks and
trolley cars, student defenders set several of
the armored units ablaze. Machine-gun fire
cut down more than a score of young people
and the R. Prague building was pockmarked
by bullets.

Inside, a woman announcer tersely re-
ported, “This is the end!” The Prague fre-
quency went dead at 7:21 a.m.

But the Russians had not expected re-
sistance. Puzzled, they hesitated and checked
their orders. Though tanks and troops ringed

JANUARY-FEBRUARY, 1969

the studio building. the surprised staff, given
an unexpected breather, rcturned the station
to the air. At 11 a.m., time ran out. An in-
fantry captain, with fresh instructions,
moved his soldiers into the building and shut
down the transmission.

If the military command, headquartered in
the Russian Embassy in the plush Bubenec
district, thought the station’s fall signaled the
end of active resist- T.-7%
ance, this illusion
was soon shattered.
The transmitter
tubes were barely
cool when a myste-
rious new radio
voice—the Free Le-
gal Transmitter of
the Czechoslovak
Broadcasting — was
heard.

Located some-
where in Prague, it
was the first station
of an amazingly ef-
fective clandestine

Wordless placard cites
obvious parallel between
Hitler's successful
seizure of portions of
Ciechoslovakia in 1938
and Russian-led invasion
of nation in 1968.
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network that soon included transmitters in
Pilsen, Budejovice, Hradec Krdlové, Brno,
Ostrava, Bratislava. Gottwaldov, Pardubice,
Kosice, Banska Bystrica, and other Czecho-
slovak cities. Weeks of planning by Pelikan,
Hejzler, and their staffs had paid off. Virtual-
ly the entire broadcasting organization had
gone underground.

Stations began broadcasting from small
apartments, shop cellars, warehouscs, and
barns. Mobile transmitters in cars and trucks
moved from place to place to avoid detec-
tion. To their chagrin, secret police agents
learned that many of the free stations were
using portable transmitters of a civil defense
net which the Soviets, themselves, had urged
the Czechs to establish.

The clandestines used whatever equipment
was handy. Stations were heard on the me-
dium and short waves, on VHF FM chan-
nels, and on three TV bands. DXers closely
followed a pair of shortwave frequencies
audible in this country.

On that first frantic day, Czech-speaking
George Schnabel, a Rochester, N.Y ., listen-
er, came across the mysterious Prague outlet
cn 7345 kHz.

“To arms! We call io arms. We repeat,

we are calling to arms!”

Two voices, a man's and a woman's, urg-
ently repeated this message through the
heavy jamming. The weak, poorly modu-
lated signal wavered and left the air, only
to return a few minutes later when the ap-
parently mobile station had changed loca-
tion.

“We will keep

you consiantly

informed of all
information.”

Hastily erected bar-
ricades of burnt-out
buses and wrecked
cars slowed Soviet
advance on Radio
Prague, but were only
token resistance. Reds
managed to silence
R. Prague within 9
hours after first
crossing border.

Wide World Photos
pages 31, 32, and 33
{bottom) ; United Press
international photos,
pages 33 (top) and 34

In Vienna and London, monitors heard
other underground freedom radios reporting
heavy fighting against the occupation armies.
They called on all Czechs to rally to their
reform leaders, held captive by the Russians.

By the third dav of the crisis, the network
was operating under-a full head of steam.
Smoothly switching, sometimes in mid-sen-
teace, from one station to another, it was
growing stronger in radiated power and in
importance. It also grew bolder; sometimes
too bold. R. Banska Bystrica was hunted
down and captured. Free R. Brno’s staff was
arrested by Soviet troops. Undaunted, a new
crew took over almost immediately at an
emergency transmitter site.

In the beer capital of Pilsen the storv was
different. There, hundreds of young people
simply pressed around the locked doors of
Free R. Pilsen. The station, unlike the other
underground broadcasters, never left its pre-
invasion studios. For six days, the youths
protected their station with their unarmed
bodies.

Three tanks rumbled up to the building
and leveled their cannons. But the Red sol-
diers, intimidated, or perhaps impressed, by
the demonstration of raw courage, made no
attempt to break through the human barrier.

European shortwave listeners heard the
stations on several frequencies: 5930; 6065;
6190; 9505 and 21,450 kHz. In New York
State, Schnabel again tuned the 41-Meter
Free Czechoslovak Transmitter.

“there is @ communique. Help the legal

government by joining in the general

strike called to protesi against the occu-
pving forces.”

Skipping the formal niceties, the agitated

announcer slipped into street slang to de-
(Continued on page 108)
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DICTRACER

n this world of super performance and super prices,

we all expect our receivers to operate with plenty of
zip. Whether it's a simple AM portable or a double-
conversion communications receiver, we want all we
can get—with no waiting in line down at the local
repair shop.

Everybody tests their own tubes. But troubleshooting
a receiver often comes down to the grubby fact that the
IF stages in your superhet are coming apari at the seams.
Getting a good signal is impossible if your tuned trans-
formers are out of alignment. And if your receiver is
designed to pull in a number of frequency bands, these
adjustments will be especially critical.

Maximum Response. Qur Dio-Tracer is a sweep
gencerator for superhet ANl receivers ranging from rock-
bottom to super-pro models. It provides the basic IF fre-
quencics of 455 or 1650 kHz (the latter is usually found
in double-conversion circuits). Easy to operate, the Dio-
Tracer will prove handy as a pocket VOM.

Most sweep generators are complex and expensive,
they provide wide-range sweep deviations for the broad-
band circuits of FM and TV receivers. Often as not, the
lowly AM region is completely ignored. Signal genera-
tors having only a fixed output are the more usual fare
for AM troubleshooting. (Continued overleaf)
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Schematic indicates where shielded cable should
be used to wire critical points. Note that drain
and source leads of Q1 (FET) are interchangeable.
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But the Dio-Tracer allows you to ohserve
response curves of superhet !F amplifiers
right on your oscilloscope. Even though it
is a narrow-band generator, its sweep width
is wide enough so you can actually see your
Teceiver’s response in the area around the IF
frequency where sensitivity is maximum.

If you use a fixed signal generator, re-
ceiver response at frequencies sclected at
random must be plotted on a graph. Our
Dio-Tracer, however, turns your oscillo-
scope into an instant graph! You align the
IF stages while you watch the trace appear-
ing on the CRT.

How It Works. This sweep generator has
a built-in AC power supply and a circuit
that's as up-to-date as Twiggy. A field-cffect
transistor (FET) is matched with two
varactor diodes in the RF sweep circuit.
while two silicon transistors supply a syn-
chronized sawtooth output. This output goes
to the external horizontal input of your
scope and acts as a time base to properly
display the IF response curve on the CRT.
The return trace provides a horizontal line
to show the bottom of the curve.

* 11, L2 SEE TEXT

6

SYNC. INT.

IS Gl

S$2 and LI/Cl or L2/C2 into a Hartley
oscillator circuit resonating at cither 455 or
1650 kHz. Varactor diodes D1 and D2 are
biased by the RF frequency control R10 and
act as tuning capacitors in the tank circuit
of Q!. Diode D2 tunes the 1650-kHz tuned
circuit of L2/C2: D1 is connected in parallel
with D2 to provide the additional capacity
required for the 455-kHz circuit of L1/Cl.
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Clean layout of controls and jacks on front panel
is shown before parts are mounted. Either decals or
Datak lettering can be used to indicate function.
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C1—100-pF ceramic disc capacitor

C2—47-pF ceramic disc capacitor

C3—470-pF ceromic disc capacitor

C4-—.01-uF ceramic capacitor

C5—.001-uF ceramic disc capacitor

C6, C9—.5-uF tubular capacitor

C7—.1-uF ceramic capacitor

C8, C10—.25-uF tubular capacitor

C11—1000-uF, 25-VDC electrolytic capacitor

C12—2000-uF, 15-VDC electrolytic capacitor

D1, D2—1N3182 varactor diode (Amperex
Varicap)

D3—100-PIV, 500-mA silicon rectifier (Texas
Instruments 1N4364 or equiv.)

F1—14-A pigtail fuse

J1—Phono jack

J2—Panel mounting coaxial RF connector
(Amphenol $0-239, Newark 39F1052 or
equiv.)

J3, J5—Red, insulated binding post (H.H. Smith
206, Newark 39F860 or equiv.)
J4, J6—-Black, insulated binding post (H.H.
Smith 206, Newark 39F861 or equiv.)
L1—Tapped oscillator coil (J.W. Miller X-5496-
C, Lofayette 34HB8709 or equiv.)
L2—Tapped oscillotor coll {J.W. Miller A-5496-
C, Latayette 34H8713 or equiv.)
Ql—Field-effect transistor {Motorola MPF-104)
Q2, Q3—2N697 npn transistor
R1—25,000-0chm, V,-watt resistor
R2—100-0hm, Va-watt resistor

a3 "

s 0 U L

The sawtooth generator circuit of Q3 is
synchronized via S3B to the 60-Hz AC out-
put at the center tap of TI’s secondary.
When S3 is switched to EXT SYNC, the saw-
tooth circuit is synchronized by an external
audio generator connected to J5 and J6.

The sawtooth signal is fed through the
emitter-follower circuit of Q2 to SWEEP
wiDTH control R13 and to varactor diodes
D1 and D2. As the sawtooth voltage in-
creases or decreases, the capacitance of the
varactor diodes also changes, thereby peri-
odically changing the frequency of QI’s

Coaxial cable is used to wire controls and RF output
jacks. Shielded leads are designated in schematic.
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PARTS LIST FOR DIO-TRACER

R3—10,000-0hm, '4-watt resistor

R4—2500-ohm, linear taper potentiometer

R5—~2700-ohm, V4-watt resistor

R6, R7—330-ohm, Y4 -watt resistor

R8, R14—-15,000-0hm, Y, -watt resistor

R9, R11—4700-ohm, V,-watt resistor

R10, R13—10,000-0hm, linear taper poten-
tiometer

R12—1,000,000-chm, V,-watt resistor

R15—82-0hm, 1-watt resistor

R16—47,000-0hm, V;-watt resistor

R17-—100,000-0hm, V;-watt resistor

$1—Spst slide switch

§2, 53—Dpdt slide switch

T1—117-VAC pri, 12.6-V [CT), 1.2-A sec,
filament transformer (Radio Shack 273-
1505; Allied S4B4136 or equiv.}

Misc.—8 x 6 x 43 -in, aluminum chassis box
(LMB 146, Newark 91F1125 or equiv.},
4% x 7 %-in. pert board, push-in terminals,
3-lug terminal strip, '4-in. angle aluminum
stock {see text), RG-58/U coaxial cuble, test
leads, line cord, solder lugs, knobs, grommet,
wire, solder, hardware, etc.

Note—The Amperex varactor diode is available
from Newark Electronics Corp., 500 N. Pulas-
ki Rd., Chicago, lll. 60624 for 68¢. Mini-
mum mail order is $2.50, so additional
components should be ordered.

T —

TR

oscillator cagcuit. Potentiometer R13 con-
trols the sawtooth voltage going to the
varactor diodes and hence, the amount of
frequency deviation (sweep). The sawtooth
signal is also fed to J3 and J4 for connection
to the horizontal amplifier of an oscilloscope
used to view the detected sweep waveform.

The varying RF output from QI is fed
through R3 to RF LEVEL control R4 and to
the RF OUTPUT coax receptacle J2. An ex-
ternal marker generator can be connected to
EXT MARKER jack J1. The DC power for this
unit is supplied by filament transformer T1
and D3, and is filtered by C11, C12, and
R1S.

Building It. The Dio-Tracer operates at
low RF frequencies, but wiring and layout
should still be neat, with all connections as
short as possible. For best results, follow the
layout shown in our photos.

The unit is housed is a compact 8 x 6 x
4'2-in. aluminum box. Best way to start
is to cut a 4% x 7%-in. section of perf
board and install it approximately 2V in. up
from the bottom of the box. We used two
4%g-in. lengths of Y2-in. angle aluminum to
mount the perf board, but small angle brack-
ets can also be used.

Install the controls and jacks as shown
in the photos. You should position the termi-
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nals of RI10, RI13, and R4
toward the perf board to get
short leads to the board. Use
serrated washers on the con-
trols to prevent movement.
Transformer T! should be
mounted close to the side of
the box as shown. Follow the
perf-board layout illustrated
in the photo.

Most of the components
are fastened to the perf board
with push-in terminals. Keep
component leads short for
maximum rigidity and wire them as shown
in the schematic. Leads to LI and L2
should be short and high above the board.

Since coax cable is used to prevent RF
losses, make sure that the coax leads are
grounded at both ends. Also check that
diodes DI, D2, and D3 are connected in
their proper polarity. You should use a
length of special insulated tubing over F!
to prevent shorts. Make sure that all the
ground bus leads and ground terminals on
the board are tied together and grounded
to the box.

L2/c2

L1/t
LINE CORD

Pert board mounts 25 in. up from bottom. Jacks and
switches are wired directly to board with short leads.
Cooax cables are grounded at both ends.

Adjustment. First set the controls as fol-
lows: R13 (Sweep wipTH) to full counter-
clockwise position; R10 (RF FREQUENCY) 10
mid-range position; R4 (RF LEVEL) (o full
clockwise position; S| on, S3 to sYNC INT,
and S2 to an IF of 455 kHz. Connect the
RF OUTPUT to the vertical amplifier of an
oscilloscope and connect the SCOPE HORIZ

RG

c4 R2 01 C3 R11 D1 D2

R9 R12 RSB
. 1 R?
. RS

2 W
(7

02

)
€12 R3

R15 03 R c8

Parts layout on perf board isn't critical since RF frequencies
are relatively low; but neat job of wiring will do much to
enhance performance. Leads to L1 ond L2 should be elevated.

jacks to the scope's horizontal amplifier.
Connect EXT MARKER jack J1 to an RF sig-
nal generator.

Now set the oscilloscope controls for ex-
ternal sweep (internal time base off) so that
the Dio-Tracer’s sawtooth output provides
a horizontal line on the CRT. Adjust the
horizontal gain control for a convenient
length. Then set your signal generator's con-
trols for a 455-kHz unmodulated RF output.

The Dio-Tracer (using the RF LEVEL con-
trol) has a maximum output of about 45
millivolts. Should the vertical amplifier of
your oscilloscope be insensitive to such a
weak signal, you will either have to devise an
RF preamp (broadband booster) for your
scope’s vertical input, or use the RF stage
of an AM receiver to achieve proper gain.
For purposes of adjustment, tapping the out-
put at R4 (ahead of R5') may be sufficient.

Adjust L1 until you see zero beat on the
oscilloscope. Since the 455-kHz marker

Alignment procedure fakes but a minute. Since coils
actually used only have single slug, they are
adjusted from top side of board rather than bottom.

ELEMENTARY ELECTRONICS
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beats with the internal sawtooth sweep, the
carrier will have modulated sidebands. Zero
beat occurs when the modulation disappears
from the carrier. A germanium or silicon
diode may have to be inserted between the
KF output and the scope's vertical input if
your oscilloscope’s vertical amplifier has
limited frequency response. Adjust the
marker generator output for best zero-beat
indication. '

‘Then switch S2 to 1650 kHz and set the
signal generator to the same frequency. Ad-
just L2 until you see the zero beat on the
oscilloscope.  (The 1650-kHz output is
somewhat lower than at 455 kHz.)

Set SWEEP WIDTH control R13 to maxi-
mum clockwise position, and adjust the RF
FREQUENCY contro! so that the zero beat
moves along the sweep pattern. The zero
beat should move either to the left or right
depending on the direction of rotation of the
RF FREQUENCY control. This test indicates
that the sweep and marker circuits are func-
tioning.

To test EXTERNAL SYNC operation, connect
an audio generator set to 10 Hz to J5 and
J6 and set S3 to EXT. Adjust the generator’s
output for a convenient sweep length on the
oscilloscope; the sweep pattern should be
similar to the 60-Hz trace except that it has
flicker due to the lower sweep rate.

Getting the Trace. The IF amplifiers of
receivers are generally one or more stages of
fixed-tuned, transformer-coupled amplifiers.
For proper selectivity and sensitivity, they
should be aligned to give an overall flat top
and steep sides to the response curve.

There are many books available that de-
scribe the use of sweep gencrators in align-
ment procedures (see box). For best re-
sults consult these books for detailed descrip-
tions on just how to get the sweep traces you
need. What follows is a brief outline of the
connections to and operation of your sweep

JANUARY-IFEBRUARY, LUYDY

FREQUENCY IN kHz

: Fig. A is typical curve of narrow-band IF response; Fig. B is ideal curve not realized in practice. Note steep
; sides and flat fop (maximum gain over entire bandwidth). Fig. C is curve of excellent receiver.
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generator when aligning a typical receiver.

First, connect the generator’s RF output
to the grid of the receiver's mixer tube with
coaxial cable. Either short the AVC line,
or bias it with a battery (the voltage wiil de-
pend on receiver characteristics). Connect
the SCOPE HORIZ output to an oscilloscope’s
horizontal input. The internal time base of
the scope should be off. Use coaxial cable
to connect the osciiloscope's vertical-ampli-
fier input to the derector output of the
receiver.

Set the sweep generator for either a 455-
or 1650-kHz output (as required) and ad-
just the RF output and oscilloscope amplifier
controls for an IF response curve of conven-
ient size. Adjust RF FREQUENCY to center
the display and adjust SWEEP WIDTH to con-
trol the width of the response curve. The
curve should normally show the base line on
either side of the IF response.

Note that the sweep generator is normally
operated with internal sync; but for better
definition of narrow IFs, an external audio

(Continued on page 109)

10 001 S0 St

Suggested Book Titles
> How 1o Use Signal Generators in Ra-
dio/TV/Hi-Fi Servicing, by John D. Lenk.
John F. Rider, Inc.
< Sweep and Marker Generators for
Television and Radio, by Robert G. Mid-
dleton. Gernsback Library, Tub Books.
<« I'roubleshooting with the Oscilloscope,
by Robert G. Middleton. Howurd W. Sams
& Co.
> Understanding Electronic Test Equip-
ment. by Joseph A. Risse. Howard W. Samns
& Co.
w2 Obtaining and Interpreting Test Scope
Traces, by John F. Rider. Jo/in F. Rider, °
Inc.
o The Oscilloscope, by George Zwick.
Gernshack Library, Tub Books.
The books above are available from Lafayette
Radio, Allied Radio, your local bookstore, or

from the publishers.
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Prototype of a
radio-controlled
model, this prize
winning arm writes,
pours fluids}/ﬁrnd
lifts coins—-all at

its master's command
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ren clufched tightly in ifs vise-like
jaws (far left), John Napoli's awesome
Arm quietly performs one of its many
feals: writing. Also capable of
pouring fluids or writing on black-
boords (see below), John's Arm
responds fo its moster's beckon and
call from master control panel (right).

John checks out wiring and relays In
control panel (far left) before putting
Arm in operation. With present setup,

Arm must be connected to control
panel via cable link in order to
function, but John has plans to

change all that. In the works: a radio-
controlled model that will operate
completely on its own.

JANUARY-FEBRUARY, 1969

n 1lth-grade student at Brooklyn Technical

High School, John Napoll recently received
first prize at the American Institute’s 30th School
Science Fair for his “*Automated Arm For Precision
Engineering.” John, who hopes to attend the Massa-
chusetts Institute of Technology (M.I.T.) after grad-
uating from high school. designed and constructed
the Arm in his room at his Brooklyn, N.Y. home.

Responsible for all phases of the project, John
created the control box as well as the mechanics of
the unit. And in the near future, John intends to
come up with a radio-controlled model. As for the
present device, it’s already capable of performing a
variety of remarkable feats: It can write on paper and
blackboards, pour fluids into a basin, even lift coins
from John's worktable.

Like many talented teenagers with a creative bent,
John boasts varied interests. An expert guitarist, he
is also a competent photographer and occasionally
takes time out for some deep-sea fishing.

—Joe Gronk B
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HIGH-FIDELITY

ACOUSTIC RESEARCH
All' Solid-State
Integrated Stereo Amplifier

o warrant equipment in terms of per-

formance is virtually unknown. for many
manufacturers even have trouble meeting
their advertising claims on a production run.
So you get an accurate preview of what to
expect from the AR (Acoustic Research)
amplifier when you note that the unit is
warranteed for both reliability and perform-
ance for a period of two years. Further, all
charges are at the manufacturer’s expense
(AR even reimburses the owner for ship-
ping!).

The AR amplifier, an all solid-state unit
with a list price of $225.00, is a no-frill
preamp/amp. [t provides only the circuitry
necessary for highest quality sound reproduc-
tion and comes without reverse mode
switches, phone jack, multi-speaker outlets,
and the like. What it comes wirh is exten-
sive instructions and full color-coding of all
connections.

The unit provides inputs for a magnetic
phone, tuner, and tape playback; there is
also a set of jacks for feeding a tape recorder.
One set of very wide-spaced speaker ter-
minals is provided for each channel, as well
as a switched 100-watt AC convenience out-
let and an unswitched 300-watt outlet.

Front-panel controls include the input
selector, friction-clutched concentric bass

FILTER CAPACTTOR PREAMP & TONE-CONTROL SECTION

PHONO PREAMP

THERMAL CUTQUTS

POWER TRANSFORMER

View of AR amplifier with cover removed. Thermal
cutouts are mounted within large heatsinks ot rear of
chassis; power supply is located at extreme left.

and concentric treble, volume, and an un-
usual mode switch concentric with the bai-
ance control. The mode switch provides for
mono, stereo, or null—the last being a spe-
cial setting that allows two identical speakers
to be set for absolute electrical balance.

Nulling the Input. When the mode
switch is set to null, the polarity of one chan-
nel is reversed so that the signal (10 the two
speakers is exactly 180° out of phase. There-
fore, when the balance control is set so that
the outputs from the speakers virtually can-
cel one another, the system is in exact electri-
cal balance between the left and right chan-
nels. The entire operation is conducted with
a mono input signal, either from a mono
record or a mono FM signal.

The only other front panel item is the tape
monitor switch. In use, this allows you to
record on a three-head recorder via the
amplifier’s preamp (say from a phono or
tuner) while simultaneously playing back
through the power amplifier.

Of special interest is extensive color-cod-
ing of the input and output jacks. Every
connection made by the user has its own
individual colors; the phono input jack colors
specifically match the color coding on the
output leads of the AR turntable, thereby
ensuring correct right/left orientation.

Performance. As shown in Fig. |, re-
sponse at full power (see next page)—S0
watts into 8 ohms—is essentially ruler flat
from 15 to 20.000 Hz, being down only 2
dB at 40 kHz. Of particular note is the
exceedingly low distortion of 0.1% maxi-
mum at 50 watts from 20 to 20.000 Hz (the
limits of the test equipment). Allowing for
residual instrument distortion, the AR’s actu-
al distostion ranges between 0.02 and 0.08% .
In short, the AR measures effectively distor-
tion free. Even at a full 60 watts into 4 chms
the distortion never exceeds 0.15%.

Maximum tone-control action at the 1-
watt level is shown in Fig. 2

In comparing our specifications against
those found in some hi-fi publications, you

ELEMENTARY ELECTRONICS



may note a disparity between our test limit
of 50 watts into 8 ohms and the more-than-
50-watt rating used elsewhere. Explanation
lies in the speaker fusing provided for each
channel. In addition to a line fuse (which
protects the amplifier) and thermal over-
loads on the output transistors (which turn
off the AC supply if the transistors overheat),
the AR is also equipped with a 3-A fast-act-
ing fuse in each speaker lead. Intent here is
to protect the speakers in the event an out-
put capacitor fails.

In practice, this 3-A fuse, an 8AG type,
will blow almost instantaneously if over-
loaded, and within seconds if pushed to 90%
of its rating. Using Ohm's Law, you find
that the fuse limits the total available con-
tinuous power output (not instantaneous

LIKE FUSE

Rear view of AR amplifier. Line and both speakers
are fused for maximum profection; phono level con-
trol permits matching unit fo almost any cartridge.

trical null were 0.25 mV rms for the tape
and tuner inputs, and 1.8 to 6 mV rms for
the phono input. Both channels of the
phono input have individual level controls
on the rear apron, so the phono input level
can easily be made to match the tuner or tape

tion-clutch type.

j Y R
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peaks) to 36 watts into 4 ohms. Yet the
amplifier is rated—and will deliver—50
watts rms into 4 ohms if there is no fuse.
We can only assume the higher power out-
puts reported by other publications were ob-
tained by jumping the fuses.

With the fuses jumped out, the AR de-
livered its rated power of 60 watts rms into
4 ohms, 50 watts rms into 8 ohms, and 30
watts rms into 16 ohms. And it did so with
substantially less than the rated 0.5% THD
from 20 to 20,000 Hz. Since power peaks
of program material aren’t sustained, the
fuses will pass the full power rating during
average use; they limit the maximum power
only when using continuous sine-wavetorm
during test procedures.

In and Out. Input sensitivities for 50
watts into 8 ohms with the volume control
fully open and the balance control set to elec-

JANUARY-FEBRUARY, 1969

levels. Normally, the phono level controls
are set to provide the desired speaker level
with the volume control set to the 2 o'clock
position—the optimum signal-to-noise and
distortion settings.

With the volume control wide open, and
50 watts into 8 ohms as the reference level,
the tuner and tape input noise levels were
better than —75 dB, the phono noise level
better than —62 dB.

Listening and Looking. Since most
solid-state amplifiers are capable of flat, low-
distortion measurements, the truly critical
test is listening. Here, the outstanding per-
tormance of the AR amplifier was readily
apparent. The AR proved remarkably quiet,
with no apparent hiss or hum, even at the
loudest tolerable listening level. Overall
sound quality was superb, with no discernible

(Continued on page 110)

SPEAKER TERMINALS HEAT SINKS INPUT JACKS

SPEAKER FUSES TABE OUT PHONO LEVEL
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More than 2000 miles separate Jeremie,
a backwater Haitian town, and the tiny
Nebraska farming community of Ord. The
physical contrasts between the midwestern
town and the little port, tucked between
Haiti’'s wooded Massif de la Hotte and the
sea, could not be greater. In human terms,
however, the guif has been narrowed, thanks
to a young Nebraska DXer and “Operation
803.”

The moving force behind “Operation
803,” a project designed 10 keep Jeremie’s
only radio station on the airg was |8-year-
old Barry Deal. It all began over a year ago
when the station, 4VAF, “La Voix de la
Grand Anse” hit a snag. An 803 trans-
mitting tube, vital to the station’s operation,
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For the want of a nail, a shoe
was lost; for the want of an 803,
a station was (nearly) lost

By Don Jensen

was faltering and a replacement could not
be had in Haiti. When the tube dimmed and
died, the little 250-watt station left the air,
for good it seemed.

Small, but Good. “La Voix de la Grand
Anse” (The Voice of the Big Handle),
which got its name from the great, handle-
like peninsula jutting into the sea on His-
panola’s western tip, was a one-man opera-
tion, built and operated by 31-year-old Alix
Felix. Alix, Jeremie’s only radio technician,
had only the simplest of equipment. He
built his own six-tube transmitter, with the
803 in the “final.” *“La Voix de la Grand
Anse” had no glass-enclosed studio, no elab-
orate broadcasting facilities. It was shoe-
horned into a single corner of a stuccoed

JANUARY-FEBRUARY, 1969

Shortwave listening
became a living
hobby when

SWL Barry Deal
of Ord, Nebraska
pulled in “‘La Voix
de lIa Grand Anse"”’
on his Lalayette
HA-230 receiver.
This was the
beginning of
*“Qperation 803."

room, an open concrete grillwork across its
large window.

Alix. his own announcer, has a simple
turntable, desk microphone, and control
equipment on a plain wooden table. Nearby,
on a low bench, sits an inexpensive, home-
type tape recorder. Programming only a
few hours during the evenings in the French
patois of the area, Alix broadcast popular
music to the 12,000 inhabitants of Jeremie

. and the occasional shortwave listener
overseas who caught his feeble signal.

Troubles. Equipment probiems prevented
4VAF from broadcasting every night. The
crisis came when the 803 failed and Felix
was unable to locate a replacement. Then

(Continued on page 110)
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By Ron Michaels
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Don't let switched-on headlights take your car's

Whut can you say on a bleak morning
when you discover that you accidentally
left your car’s headlights turned on the night
before, and your battery is now stone cold
dead?

Because this minor tragedy has happened
0 me once too often, I decided to end this
headache by designing an automatic head-
light circuit—the Electronic Lightmaster. It
waits patiently every time | switch off my
car’s ignition, looking to see whether or not
I've also switched off the headlights. If I
. haven’t, after a reasonable length of time
(about 20 seconds), it simply switches them
off for me . . . no ifs, ands, or buts.

Electronic Lightmaster is an apt name,
because at the flip of a switch 1 can convert
the circuit into a time-delay relay that pur-
posely Keeps my headlights turned on for
about 22 minutes after I leave my car. This
feature transforms my car’s lights into
mobile street lights that can illuminate dark
driveways or paths during the short time it
takes me 10 walk from my car to a doorway
or some other entrance.

In the Works. The circuit is built around
a Darlington amplifier. This is a two-tran-
sistor design that has the very high input
resistance needed (0 build a time-delay relay.
Essentially, the amplifier looks at the voltage
stored in capacitor C1 and applies almost the
same voltage to the coil of relay K1.

To achieve the lighting effects we want,
the circuit is connected to your car’s elec-
trical system in an unusual fashion. To
begin with, one of KI's pair of contacts is
wired in series with the headlight power line.
Your lights will only work if K1 is activated,
keeping the contact closed.

With switch S1 in its NORMAL position,
the amplifier circuit is powered by the head-
light power line. Thus, when you flip your
car’s light switch on, power is applied to the
circuit. However, the relay will close only
if capacitor C1 is charged to +12 VDC.
Note that C1 is charged by a wire connected
to your car’s ignition switch. This means
that if you flip your light switch on and also

BARRIER TERMINAL
STRIP

Lightmaster circuit fits info compact case, unless
you choose to instoll it under dashboard of your car.

ELEMENTARY ELECTRONICS



<

LIGHTMASTER

battery for a lethal ride—switch 'em off automatically!

have turned on the ignition. then your head-
lights will light up.

If for any reason you should turn off the
ignition, capacitor C! is no longer connected
to a source of voltage. It will begin to dis-
charge through resistor R2. As a result, its
stored voltage drops, bringing along with it
the voltage applied to relay Kl. After 20
seconds, the voltage at the relay’s coil is too
low to keep the relay activated and it drops
out. thereby switching off the headlights.

When you move S2 10 its DELAY position.
the Electronic Lightmaster is modified slight-
ly. Now R2 is removed from the circuit,
so that the only resistance which can dis-
charge Cl is the very large input resistance

Relay K1 mounts on spacers to bottom half of case:
leads to car wiring are fed to barrier terminal strip.

JANUARY-FEBRUARY, 1969

of the amplifier itself. Practically speaking,
this means that it now takes 2%2 minutes for
the relay voltage to fall low enough to de-
activate the contacts. Also, K1's pair of
contacts is placed across your car’s headlight
switch. This means that you can turn off
the switch as usual when you leave the car
without disrupting the Lightmaster circuit.

Pushbutton switch S2 brings capacitor
CI’s voltage up to its full value when it is
pressed. Therefore, it functions as a RESET
button. You need to use it only on those
occasions when you have already used up a
good part of the time delay before you've
left your car. For instance, say you take
some time retrieving a lost item under your
seat after you've switched the ignition off.
Pushing S2 for a full second restores the
time delay period.

Switch S3 is the system’s power switch—
I've labeled it BYPass. One pair of its con-
racts is wired in series with the relay coil,
the other across the relay contacts that con-
trol the headlights. If you flip S3 to BYPaSS,
the circuit is effectively removed from the
headlight wiring.

Building It. As with any automotive
project, it's difficult to design a single device
that will fit into every car. So you may
choose to use your ingenuity when you build
the device and assemble it in a different
kind of box. If you wish, you can even
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LIGHT- i MASTER LIGHT SWITCH
MASTER PRLIR ALY . —
i 3 L 4 4
; 2
mount the guts underneath { Fl — .
the hood and the three con- SKITCH o /=t
trol switches on the instru- iz temia) b S187 ot ‘ beass
ment panel. o R1S wep-2a3 o
I wired the circuit into a Pl e 7

2Y2 x 2% x 5-in. aluminum
chassis box and hung it below
the dash. My aim was to put
the controls within easy
reach. Parts placement isn’t
critical.  But since anything
installed in a car will be
shaken up a bit, be sure that
all connections are mechan-
ically and electrically sound.

To make the most of the =
limited space, | mounted the
relay above the bottom of the
case by placing spacers on

] X c I;ETAL

TA8

b SEE

— = el o\ TEXT
01 02
HEP-243 02801

Darlington amplifier "sees' voltage across C1, applies it to K1.

LT ——

its mounting screws. All

wiring is done in point-to-point fashion,
using terminal strips as soldering and mount-
ing points. To guard against short circuits,
you should place sleeving on all leads that
might conceivably brush against other wires
or metal objects. This is important because
the case is grounded and part of the elec-
trical circuit.

Double check the polarity of Ct when you
install it. The circuit won’t work if its leads
are reversed.

Transistor Q2 is a newly-developed, plas-
tic-encapsulated power transistor. Cut off
the unused collector lead (the lead next to
the beveled edge), and make all collector
connections to the metal tab. This tab acts
like a small heat sink and must be positioned
clear of other components.

01 (PARTIALLY
HIDOEN)

For rough ride, components should be secure in case.

Bring the four leads that connect to your
car’s wiring out to the four-terminal barrier
strip. Usgyheavy duty wiring for these con-
nections.

Installation. All required connections
to your car's wiring are outlined in our
diagram. The only tricky area is the head-
light power line (it may take a while to find
the correct lead). A wiring diagram for
your car will be helpful, so try and get a
copy (your public library may have a copy
of the shop manual). The lead you want is
between the master light switch and the
hi/low beam switch. This single wire carries
the power to light your headlights.

However you install this watchdog de-
vice, you'll save yourself a lot of anguish.

N

I ]

PARTS LIST FOR LIGHTMASTER i

C1—750-uF, 15-vDC electrolytic capacitor

K1—Relay assembly, 12-VDC c¢oil and 10-A,
dpdt contact switch (Guardian 200-12D and
200-M2, Allied 41E5714 and 41E5719)

Q1-—Npn silicon transistor (Motorola HEP-243,
Allied 22C3886)

Q2—Npn silicon power transistor (GE D2801,
Allied 49C3 D28D1 GE)

R1—1000-ohm, Vi-watt resistor

R2—15,000-0hm, V5-wotf resistor

$1, S3—Dpdt toggle switch

$2—5pst pushbutton switch (normally open)

Misc.—2V, x 2%, x 5-in.  aluminum  chassis
box (see text), 3-lug terminal strip, 4-lug
terminal strip, 4-terminal barrier strip (Cinch-
Jones 4-140, Allied 47E1803 or equiv.),
spade lugs, i-in. spacers, sleeving, grom-
met, decals, solder, wire, hardware, etc.

T
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Nation of Toltecs, Aztecs,
Mayas, and Spaniards,
Mexico numbers
among the world’s
most colorful

countries. Want
to partake of
her spirit?

Then turn on,
tune in, and

Mexican National Tourist Council photo

By C.M. STANBURY |l

Possibly the most varied, and therefore
the most interesting challenges for
DXing lay South of the border, down Mexico
way. Mexican stations range from
powerful English voices along the U.S. border
to SWBC operations of all sizes, to local
BCB outlets (which best represent the
real Mexico and are very tough to log),
to NASA's space-age installation at Guaymas
on the Gulf of California. In short
Mexico offers an endless
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@ @ DX MEXICO

MEXICAN BORDER STATIONS
KMz call  TERSMLr  pyoiling Adaress
690 XETRA Tijuana Los Angeles, Calif.
800 XELO Ciudad Juarez El Paso, Texas
860 XEMO Tijuana San Diego, Calif.
1050 XEG  Monterre Fort Worth, Texas
1090 XERB Rosarito Beach San Diego, Calif.

1570 XERF  Ciudad Acuna  Del Rio, Texas

Reception reports may be addressed either to the

U. S. mailing address or to the transmitter focation,

except for XEG, where reception reports should be
- addressed to Monterrey, Nuevo Leon.

series of truly exciting DX possibilities.
Amongst DXers, Mexico is probably best
known for its border stations, which range
in power from 5 to 250 kW and are strung
from Monterrey westward to Tijuana. These
stations are often written up in SWL bulle-
tins largely because of their programming,
which includes such items as faith healers,
hate peddlers, underground music, and com-
mercials for genuine, simulated diamond
rings. All but XEG at Monterrey are lo-
cated within a few miles of the American
frontier. Because these border stations have
been written up so often, we'll fet you tune
in for yourself and see which station pro-
grams what. Most are excellent verifiers.
Shortwave. The three most widely heard
Mexican SWBC stations are L.a Voz de la

America Latina (XEWW on 9515 and 6165
kHz), Radiofusoras Commerciales (XERR
on 15110 kHz and XEUH, 11880 kHz),
both in Mexico City, and XEOM (6105
kHz) at Merida, Yucatan. Station XEWW
is not only a typical Latin American big-
city operation, which, except for the lan-
guage, is not unlike 50 kWers in New York,
Chicago, or Los Angeles, but it is the key
station for Mexico's major network. This
means that XEWW’s programming includes
such things as radio plays (virtually a lost
art form on this side of the Rio Grande),
special news features, and live variety shows,
Station XEQM, by contrast, operates on a
much more modest scale and somewnat re-
sembles the local rural BCB stations whicn
we'll describe later on. Both XEWW and
XEQM are excellent verifiers while XERR/
XEHH tends to be erratic.

Once the SWL has QSI.ed Mexico by one
of the above, he's ready for rarer sport. Out
in the western badlands of Sonora is the city
of Hermosillo. It has two SWBC repre-
sentatives. When XEBR (11820 kHz) is on,
it is widely heard. Unfortunately, XEBR’s
appearances on the shortwave scene are guite
irregular.  Meanwhile, the University of
Sonora operates XEUDS on 6115 kHz
where it is sometimes heard auring evening
hours.

So rar, ail of tne stations menuonea, ex-
cept XEQM Merida, transmit from areas
where the people are of Aztec and Spanish
descent. But the far eastern end of Mexico
is part of the former Mayan empire and his-

Lond of Aowers, bulls, and exciting native dance, Mexico comes alive via shortwave radio like no other nation. Mariachi
music, though foreign to many U.S. ears, soon proves thoroughly captivating for its spontaneity and rhythm; every
town in Mexico, no matter how small, has ifs strolling mariochi band to entertain at weddings, private parties, and

ELAEMENTANE FLECIAUNILD



torically minded SWLs will want to work
both these ancient nations. In addition to
XEQM, Mayan Mexico boasts XETS, R.
Tapachula (6120 kHz), located only a few
miies from the Guatemalan border.

Back to the BCB. Not all the potent,
multi-kilowatt stations are of the “border’
variety. The list of multi-kilowatt Spanish-
speaking outlets includes XEWA (540 kHz),
San Luis Potosi. and XEW (900 kHz),
Mexico City—both operated by La Voz de
la America Latina, XERH (1500 kHz) Ra-
dio fusoras Comerciales. XEX (730 kHz),
XEQ (940 kHz), and XEB (1220 kHz), all
Mexico City. What might be described as a
Spanish-speaking border station is XEDM
(1580 kHz). 'way out there in Hermosillo.
This one aims transmissions mostly at
Americans of Mexican origin and announces
a Nogales, Ariz. mailing address.

There are many others, but what the truly
fanatic DXer really wants to hear are those
low-powered rural voices mentioned carlier
—like XEBB. There are so many of these
that we simply don't have space here tor
any kind of comprehensive listing. Despite
the presence of American tourists in many
parts of rural Mexico (such as the Acapulco
area), all broadcasts are in Spanish. Pro-
gramming consists mainly of the staples—
commercials (a list of these is most useful
in proving your reception), and traditional
ranchero style Mexican music. which could
be compared to our Country & Western.
After listening to some of the SWBC stations
mentioned earlier. you should now be able

ABBREVIATIONS

broadcast band

DX long distance, distant (contact or country)
hobbyist who seeks DX contacts

the act of receiving distant stations

- 1D identification

kHz  kilohertz (kilocycles)

kW kilowatt

NASA National Aeronautics and Space Admini-
stration

GRM noise and signals interfering with desired
signals

QSL  decorated postal card or letter from sta-
tion acknowledging reception report

@Sled sent or received a QSL

: SWBC shorlwave broadcast
SWL  shortwave listener

XE prefix to Mexican station call letters

to readily distinguish ranchero from other
forms of Latin American music. Mexican
stations usually ID by slogan but ofien men-
tion their call letters and locations.

Mexican BCB reception will of course be
best during ionospheric disturbances when
much U.S. and Canadian QRM is wiped
out. Which XE voices you log is largely a
matter of luck and your particular location,
but normally the best time to hunt is between
0000 and 0300 EST.

Guaymas. In sharp contrast to the an-
cient Aztec and Mayan empires, the ranch-
ero music. and the border hate peddlers, is
NASA’s space facility on the Gulf of Cali-
fornia, a couple hundred miles southeast of
Hermosillo. When that first manned Apollo
space flight blasts off. one of the stations
communicating with the Astronauts, track-

Air France photos

in the public ploia on o Sundoy ofternoon (see photo af left). In fact, fiesta and celebration are the spice of Mexico's
way of life. In center photo, Mexicans leod gorlonded oxen ‘o cathedral for traditional ceremonies of blessing of
work animols. And of right, flowers-ore everywhere in evidence in famed flooting gardens of Xochimilco.
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DX MEXICO

ing their ship, and recording those vital
telemetry readings, will be Guaymas.

Most of us read much about the space age
and yet there is very little 1angible evidence
that this planet has really entered it. In fact,
much of our globe is grossly backward. The
location of the Guaymas facility certainly
highlights the current weird state of man’s
civilization, possibly better than any other
radio station. The next time Americans go
into orbit, you will be able to hear it from

Space-Age Mexico on 15016 kHz.

States Again. Not kifown to a good
many US. DXers is the fact that the U.S.
1sn’t the only group of united siates on the
North American continent. Mexico’s official
name. in Spanish, is Estados Unidos Mexi-
canos, which, when translated, becomes
Mexican United States. All told, there are
29 siates in the Republic, plus two territories
whose governors are appointed by the Presi-
dent. The country's capital, Mexico City,
lies in a federa! district (Distrito Federal),
which is similar in nature to our own Dis.
trict of Columbia.

As we've said, Mexico can literally come
alive through the medium of shortwave ra-
dio. Good listening! o

This magnificent pile of baroquerie is a must for any
visit to Mexico City. The cathedral is named for the
patron saint of Mexico, Our Lady of Guadeloupe.

& -

In Mexico City's vast Chapultepec Park, near the
ultra-modern University City, stands this impressively
beautiful monument to the Cadets of Chapultepec,
who gave their lives defending the site.

Convenient fo Mexico City is the lovely and mile-
high silver-mining city of Taxco, whose silver
industry was rescued and revived by an American.

ll!
¥

Air Franéé photos

f e eI

of four superlative ruins of the Toltec
civilization, the Pyramid of the Sun rises 216 feet
above Teotihuacan, 30 miles northeast of Mexico
City. Pyramid is dedicated to Toltec Sun God.
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Here's a Black Box that sees, hears, and does
nothing—except wow your friends and give your
shack that sharp UNIVAC look

By Herb Friedman, W2ZLF/KBI9457

t sits on your desk with its lights blinking,

and the sounds of the computer world
come from inside. In fact, it looks for all
the world like it might really be a computer!
But in spite of all the eep and eep-oop
sounds and the blinking lights, the Computo-
matic docs absolutcly nothing: it just sits
there and appcars to be calculating the Na-
tional Debt

The Computomatic is basically a nothing
box—but with one big difference. Instead
of having merc lights that blink on and off
at a random rate, this gadget has an internal
vari-tone oscillator that is actually triggered
by the lights. As each light turns on, a soft
eep, eep-oop, or glide tone is generated.

Just as the random light pattern slowly
changes, so does the sound pattern. And
soon the listener finds that exactly at the
moment he thinks he has discovered the
rhythm of the sound pattern, the light pat-

JANUARY-FEBRUARY, 1969

tern makes a slight change and the sounds
follow with a similar change in sequence.
At one moment you may hear a clock inside
the box (accompanied by a glide tone),
while the next moment your clock shifts into
a swecp that mystifies.

The Computomatic has a nothing-box cir-
cuit and a two-stage multi-tone gcnerator.
Both circuits are battery-powered: current
drain is so low the batierics should deliver
several months of service—possibly even
more, depending, on how often the device is
used.

Assembly. The Computomdlic is built
into a 4 x 5 x 6-in. aluminum chassis box.
The circuitry is mounted on a perf bhoard
positioned on one side pancl. Push-in termi-
nals are used for tie points. The miniature
speaker goes on the opposite side.

Capacitors for the lighting circuits—Cl
through C9-—take up quite a bit of space
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B1—90-V bottery (RCA VS090 or equiv.)

B2, B3—1.5-V AA bottery (Burgess
equiv.)

C1 thru C9—.25-uF, 100-VDC copacitor

C10—.01-vF, 25-vDC capacitor
(see text)

C11—100-vF, 15-VDC (minimum) copacitor

11 thru 16—NE-2 or NE-2E neon lamp

Q1—2N3394 npn silicon transistor (GE)

Q2-—2N2613 pnp getmonium tronsistor (RCA)

R1, R4, R7, R10, R13, R16—220,000-0hm,
Va-watt 10% resistor

R2—1,800,000-0hm, VY, -watt 10% resistor

R3—150,000-0hm, V4-watt 10 % resistor

R5—330,000-ohm, Y,-watt 10% resistor

R6, R14—2,200,000-0hm, Y,-watt 10 % resis-
tor

R8, R11—1,000,000-0hm, V4-watt 10 % resis-
tor

Z or

{minimum)

so use at least half of the perf board to wire
them. Your board should be cut so it takes
up the entire side of one panel, with only
enough clearance at the sidcs so that the
cabinet gover can be installed.

Since capacitors Cl1 through C9 take up
a lot.more space than appearance would dic-
tate, position the terminals they are con-
nected to in a line running through the cen-
ter ‘of the board. While it may appear that
half the board is overdoing it, you'll have
just enough space when they're finally in-
stalled. Make certain none of these leads

PARTS LIST FOR COMPUTOMATIC

R9—680,000-ohm, Y-watt 10 % resistor

R12—1,800,000-0hm, 145-wott 10% resistor

R15, R17—470,000-0hm, 'a-watt 10% re-
sistor

R18—2,700,000-0hm, V4-watt 10%

R19-—3900-0hm, 'a-wait 10%
text)

S1—Dpst toggle switch

Misc.—4 x 5 x 6-in. aluminum chassis box,
4% x 3'4-in. perf board, minioture 8-ohm
speaker lapprox. 2% x 2%, in.), push-in
terminals, battery connector for Bl (Allied
1885309 or equiv.), AA baottery holder (Key-
stone 140, Allied 18B5902 or equiv.}, ¥ -in.
spacers, rubber feet, grommets, spaghetti,
wire, solder, hardware, etc.

Note—Values of R1 thru R18 may vary
+ 20%. If you have these values in your

resistor
resistor {see

are shorting. If necessary, use spaghetti
when in doubt about your wiring.

Capacitors C! through C9 should be rated
for a working voltage of at least 100 VDC
(see Parts List). Capacitor C!0 can be a
25-V model or the same as C1-C9. Make
certain Cl1 is installed in the polarity shown,
with the positive lead connected to Q2’s
emitter. You will have to use the transistors
specified in the Parts List; don’t try to sub-
stitute for them.

Blinking ’n Pulsing. After the perf-board
assembly is completed, set it aside until you

AR il
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All components except neon
lamps and miniature speaker
wre mounted on perf-board sub-
assembly. Capacitors of left
take considerable amount of
stpase, so their connecting
terminols should be positioned
In cenfer of board to allow
maximum spoce on left side.
Three bus leads are used to
simplify wiring resistors to
neon lamps. Schemotic
conforms to wiring pattern,
but order is reversed

looking from left to right on
dlagram. Double-check all leods.

have installed the speaker and six neon
lamps. The neon lamps I1 through 16 are
types NE-2 or NE-2E. Don't substitute one
with higher brightness (like the NE-2H) as
the resistors specified are only for the NE-2
or NE-2E.

Mount the lamps on top of the cabinet's
main section. Each lamp is mounted in a
Y%-in. rubber grommet and cemented in
place with a silicon rubber adhesive. Since
I1 pulses rather than blinks, it should be
installed in the center so that the blinking
lights are on the outside. (This pulsing is
rcquired to trip the glide tone. Don't at-
tempt to get the bulb o blink.)

Use any 8-ohm miniature speaker that
will fit in the box. It should be mounted on
a side panel with no holes for a grille. If
you drill holes in the panel the sound will
be excessively loud, but without holes the
sound will be soft and appear to come from
deep inside the Computomatic.

Now install the perf-board assembly. To
prevent the push-in terminals which pro-
trude through the board from shorting to the
eabinet, install Ya-in. spacers between the

SPEAKER M| 82, 83

PERF BOARD

Battery B1 is held in place by hookup wire which
passes through two cable clamps; twist ends together.
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board and cabinet. To avoid a wiring error,
install I1's connections first. The remain-
ing lamps can bc wired in any order. Be
sure to insulate both leads from the lamps.
Slip a piece of spaghetti (sleeving) over the
hookup wire, tack-soider the lamp’s leads to
the wire, and then slide the slecving forward
so it covers the leads flush with the glass.

The batteries mount in the bottom por-
tion of the cabinet. Battery Bl is a type used
in older portable radios. If you can obtain
a smaller or less expensive model, by all
means make the substitution. It is held in
place with a loop of wire stretched between
two cable clamps-—one at either end of the
battery.

If you use a standard battery connector,
check the connecting wires from the termi-
nals. Electric (black is positive) rather than
clectronic (black is negative) color coding
may be used. Batteries B2 and B3 are stand-
ard AA cells mounted in a double-AA bat-
tery holder. Wire the batteries through a
dpst switch, but don’t tie the negative leads
from Bl and B3 together through an spst
switch.

Because of individual variations in tran-
sistors, the tone generator may not trigger
with the lamps. If this should happen, try
different values for R19—either higher or
lower, in 20% steps—until the generator
fires in step with the lamps. If ydu obtain
only a constant tone, trim R19's value until
you ohtain the glide.

If you've done a good job. your Computo-
matic will take over from here. Just turn
it on and watch your bench light up and
sound off like any good uNivac should.
After all, what's wrong with having the first
programnied shack on the block? &

)



The Iceman Cometh

o 405 o v e v M e R 1, f

"Now think hard, WA2CQL, didn't | warn you
ahout the weight the day you put it up?”

“Give 'em a call on guard. .. ask for"
two scotch, one rye and one bourbon!”

“You know, Harry, the boys downstairs
- are not going to believe us when we tell
“, .. summer has finally come to our station!” them how cold it is up here.”
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See through this wet

semiconductor rectifier

go back to the good ol’ days when

radio was just turning on

By Charles Green, W6FFQ

efore the steamship there was the clip-

per ship, and before the solid-state recti-
fier there was the liquid semiconductor recti-
fier. Back in the Roaring Twenties, the
liquid semiconductor rectifier (or electro-
lytic rectifier) was in use when the home
radio receiver was still a curiosity. It was
used as a cheap and easy method of charg-
ing a receiver's storage batteries from the
AC line.

The liquid semiconductor rectifier was
made from lead and aluminum electrodes
placed in a borax solution. (Other metals
and chemicals were also used.) The electro-
lyte and electrodes were contained in a glass
jar which had a vented lid to allow the
escape of gases formed during its operation.
The rectifier was durable and immune to
electrical overloads.

Today's Model. The liquid semicon-
ductor rectifier will operate over a range
from just a few volts to 117-VAC line volt-
age. When power is applied to the rectifier,
current flow to the aluminum electrode cre-
ates a semiconductor layer on the surface of
the aluminum. This semiconductor layer has
a low resistance to current flowing to the
aluminum and a high resistance to current
flowing away from it.

If 117 VAC is applied to the lead elec-
trode, a pulsating, positive voltage will ap-
pear at the aluminum electrode. The semi-

JANUARY-FEBRUARY, 1969

conductor- action takes place between the
electrolytic solution and the aluminum,
while the lead clectrode simply makes elec-
trical contact with the electrolyte.

You can experiment with a liquid semi-
conductor rectifier by building our special
module. It's a handy, compact unit having
an AC power supply and two test tubcs.

Construction. The experimental module
is built on the perfboard cover of a 3% x
6 x 2-in. Bakelite box (see Bill of Materials).
A power transformer and two test tubes are
mounted as shown in the photo. We used
7-in. test tubes approximately 1 in. in diame-
ter, but any convenient size will do.

Power switch S| and the fuse holder are
mounted on the board behind power trans-
former T!. The primary leads from Tl are
fed through holes in the perf board for con-
nection to S1 and Fl. The secondary leads
go to terminals J3 and J4.

The AC line cord is run through an ex-
isting hole in the Bakelite box. Mount J1
and J2 in front of the test tubc holes. Con-
nect J2 to J4 as shown in Fig. 1, and con-
nect a short lead with a clip at one end to
J1. Also prepare some other short clip
leads for connection to the test tube clec-
trodes.

Insert a 4-in. length of #8 solid alumi-
num wire into a test tube. Carefully bend
over one end of the wire to fit the tube rim

by
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LIQUID
SEMICONDUCTOR

and cut off any excess. Make sure the wire
runs straight and close to the inside wall
of the tube.

Now cut and fit a 4-in. length of #16 60/
40 solder (rosin or solid core) to the oppo-
site wall of the test tube, and shape it just
like the aluminum electrode. Fit a rubber
band around the electrodes, and if neces-
sary. insert a small section of thin plastic
under the electrode rims to hold the elec-
trodes in place.

Fit the test tube into one of the holes in
the top (its diameter will depend on the
tube) and designate it TT-1. Small sections
of thin plastic inserted into the hole along-
side the test tube should hold it firmly in
place.

SR ——
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the electrodes don't short. Connect the posi-
tive lead of a DC voltmeter to J1 and the
negative lead to J2. Set the voltmeter range
so that it will read 6 volts.

Plug the module's AC cord into a 117-
VAC outlet. Turn S1 on. Note that your
voltmeter indicates little more thap zero.
Allow the module to operate for approxi-
mately 5 minutes and observe that the volt-
age reading gradually increases and finally
levels off to a constant value (our meter

CLIP

m
1 ‘
Y @ BT 5
24y
112
TJZ ‘ME F1 117VAC

Fig. 1. Basic circuit of module. Hook up components
in this manner before going on to other experiments.

LT T T TR

BILL OF MATERIALS
C1—10-uF, 50-VDC electrolytic capacitor
F1—1-A fuse, with panel-mounting holder
41, J2, J3, J4—-Fahnestock clips or binding

posts
R1—250-0hm, 10-watt 10 % resistor
R2—20,000-ohm, 10-watt 10% resistor
S1—Spst slide switch
T1—117-VAC pri., 24-V, 1.2-A sec., power
transformer (Radio Shack 273-1480 or
equiv.)
TT-1, T1-2—7-in. x 1-in. dia test tubes

Misc.—3 % x 6 x 2-in. Bakelite box with perf
board top (Radio Shack 270-097 or equiv.}),
#8 solid oluminum wire, #16 60/40 sol-
der, AC line cord, clip leads, solder lugs,
plastic sections, solder, wire, hardware, etc.

Ready-to-go utility box with perfboard top holds
components and has hole for line cord.

AT M

Now insert two 4-in. lengths of aluminum
wire and one 4-in. length of solder into the
other test tube. Form and cut them to size
just as you did for TT-1. Again, use rubber
bands and plastic sections to hold the elec-
trodes and secure the test tube. Designate
this test tube TT-2 and one of the aluminum
electrodes as Al, the other A2. Space the
electrodes in hoth test tubes from each other
so that they do not touch.

Dissolve one level tablespoon of house-
hold borax in 8 oz. of lukewarm water.
Then fill both test tubes with the borax solu-
tion to approximately 2 in. from the top.

The Semiconductor Film. Connect the
circuit shown in Fig. 2. Use short clip leads
to the test tube electrodes, taking care that

Fig. 2. Semiconductor film is formed by allowing
current to flow until DC voltmeter indicates 6 V.

indicated 6 V). The exact voltage isn’t
critical and will vary with particular experi-
ments. Note, however, that bubbles form
around the electrodes, thereby indicating
electrochemical activity.

When your voltage indication has leveled
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off, turn S1 off. The semiconductor film has
been formed. (Remember that the test tube
electrodes are connected in parallel.)
Half-Wave Rectifier. To get rectifica.
tion, hook up the circuit in Fig. 3. Note
that R2 is now substituted for R1. This is
required because the semiconductor film is
formed by using a larger current flow (a
smaller resistance load) than under normal
circumstances (a larger resistance load).
Set the voltmeter taFa range that will indi-

1VAC

1

Fig. 3. Rectifier circuit.

cate approximately 25 V. Turn S1 on and
observe that the meter does show about
25 V, indicating that the liquid rectifier is
working as a half-wave rectifier. If there
has been a considerable delay in hooking up
the circuit of Fig. 3, there may be some de-
lay while the semiconductor film reforms.
This would cause a time lag before the meter
indicates the correct voltage. Note that most
of your bubble activity takes place at the
aluminum electrode.

Unhook one lead of C! from the circuit
and observe that the meter indication drops
to a much lower value. This shows that a
considerable amount of AC ripple (see be-
low) is left in the circuit. This unsteady DC
is filtered to get an efficient output.

i

v
|

RIPPLE

-
~
=
=2
>
-

PEAK

Fig. A is output of half-wave rectifier; Figs. 8

and C illustrate effect of RC filter network on

both halt-wave and full-wave outputs. Amount of
ripple (pulsating DC) depends on volues of R and C.
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Now turn S1 off and quickly disconnect
the leads from TT-1. Measure the resistance
across the electrodes with an ohmmeter, then
reverse the leads to your meter and measure
again. Note that the resistance is very high
in one direction and low in the other direc-
tion. This is equivalent to the front-to-back
resistance of a semiconductor.

Electrolytic Capacitor. The liquid semi-
conductor layer can also act like the dielec-
tric in a capacitor. Since the semiconductor
layer is very thin, a large amount of capacity
can be achieved in a very small surface
area. The thickness of this semiconducting
layer is dependent on the applied voltage.
The higher the voltage, the thicker the layer,
and the less capacity in a given area. This

2 (SEE TEXT)

Fig. 4. Since film on aluminum electrode acts like
dielectric, applied voltage will control capacitance.

experiment will use only TT-2 connected as
an electrolytic capacitor.

Follow the module circuit in Fig. 4, but
don’t connect the A2 electrode of TT-2 now.
Turn S! on and note that the voltmeter in-
dication gradually increases to a stable read-
ing (our meter indicated 17 V). Connect
the A2 electrode to J1 and note that the
voltmeter indication has now increased
(about 21 V is right). The voltage has in-
creased because of the additional dielectric
area (semiconductor area) added to the cir-
cuit. This increases the filtering action,
thereby passing a higher voltage.

If you have a capacitor bridge, turn S1
off and disconnect the leads to TT-2 (taking
care not to disturb the electrodes!). Con-
nect the Al electrode to the positive lead of
the capacitor bridge and connect the S elec-
trode to the negative lead from the bridge.
Measure the capacity. (Our unit measured
2.5 uF.) Finally, connect A2 to Al and
measure the capacity again—you should get
about 4.5 uF.

This experiment has simulated the opera-
tion of a wet electrolytic capacitor that was
once used extensively in electronic equip-
ment, but has now been replaced by the dry
electrolytic capacitor that we’re all familiar
with. L
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Someone
should develop
an easy way
tolean
electronics at
home

RCA Institutes
did!

Here is a whole new approach to learning electronics
at home! RCA Institutes, one of the nation’s largest
schools devoted to electronics, has developed

a faster, easier way for you to gain the skills and the
knowledge you need for the career of your choice.
Here for the first time is a student-proved, scientifically
designed way to learn. If you have had any doubts in the
past about home training in electronics—if you have
hesitated because you thought you might not be able
to keep up—or that electronics was too complicated to
learn—here is your answer! Read how RCA Institutes
has revolutionized its home training ideas!
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NEW CAREER PROGRAMS
BEGIN WITH "AUTOTEXT"
INSTRUCTION METHOD!

Start to learn the field of your
choice Immediately!

No previous training or
experience in electronics
needed!

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

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

CHOOSE A CAREER PROGRAM NOW
Your next stop may be the job of your
choice. Each one of these RCA
Institutes Career Programs Is a
complete unit. It contains the know-
how you need to step into a profitable
career. Here are the names of the
programs and the kinds of jobs they
train you for. Which one is for you?

Television Servicing. Prepares you
for a career as a TV Technician/
Serviceman; Master Antenna
Systems Technician; TV Laboratory
Technician; Educatienal TV
Technician.

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

Automation Electronics. Gets you
ready to be an Automation
Electronics Technician:
Manufacturer's Representative;
industrial Electronics Technician.

Automatic Controls. Prepares you to
be an Automatic Controls Electronics
Technician; Industrial Laboratory

JANUARY-FEBRUARY, 1969

Technician; Maintenance Technician,
Field Engineer.

Digital Techniques. For a career as a
Digital Techniques Electronics
Technician; Industrial Electronics
Technician; Industrial Laboratory.
Technician.

Telecommunications. For a job as TV
Station Engineer, Mobile
Communications Technician. Marine
Radio Technician.

Industrial Electronics. For jobs as
Industrial Electronics Technicians:
Field Engineers; Maintenance
Technicians; Industrial Laboratory
Technicians.

Nuclear Instrumentation. For those
who want careers as Nuclear
Instrumentation Electronics
Technicians; Industrial Laboratory
Technicians; Industrial Electronics
Technicians.

Solld State Electronics. Become a
specialist in the Semiconductor Field.

Electronics Dratting. Junior
Draftsman, Junior Technical
IHustrator; Parts Inspector; Design
Draftsman Trainee Chartist.

SEPARATE COURSES

In addltion, in order to meet specific
needs, RCA Institutes offers a wide
variety of separate courses which

may be taken independently of the
Career Programs, on all subjects from
Electronics Fundamentals to
Computer Programming. Complete
information will be sent with your
other materials.

2 CONVENIENT PAYMENT PLANS
RCA Institutes offers a unique tuition
plan that lets you progress at your
own pace. You only pay for lessons
as you order them. You don't sign a
contract obligating you to continue
the course. There's no large
down-payment to lose if you decide
not to continue.

However, if you desire. RCA Insiitutes
also offers a convenient monthly
payment plan.

VALUABLE EQUIPMENT
You receive valuable equipment to

keep and use on the job—and you
never have to take apart one piece 10
build another.

New—Programmed Electronics
Breadboard. You now will recelve a
scientifically programmed electronic
breadboard with your study material.
This breadboard provides limittess
experimentation with basic electrical
and electronic circuits involving
vacuum tubes and transistors and
includes the construction of a
working signal generator and
superheterodyne AM Receiver.

Multimeter and Oscilloscope Kits

At No Additional Cost. You will
receive with most RCA insututes
Career Programs the instruments ard
kit material you need to build

a Multimeter and Oscilloscope

The inclusion of both these kits

is an RCA extra.

CLASSROOM TRAINING

ALSO AVAILABLE

RCA Institutes maintains one of the
largest schools of its kind in New
York City where classroom and
laboratory training is available in day
or evening sessions. You may be
admitted without any previous
technical training; preparatory
courses are available if you haven't
completed high school.
Coeducational classes start four
times a year.

JOB PLACEMENT SERVICE, TOO!
Companies like IBM, Bell Telephone
Labs. GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse. and major
Radio and TV Networks have
regularly employed graduates
through RCA Institutes’ own
placement service.

SEND ATTACHED POSTAGE PAID CARD
FOR CONMPLETE INFORMATION, NO OB
LIGATION.

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

Accredited Member
Nationa! Home Study Council

SIS SISIST= = = = SR ESeSe e e S e e - |
| IF REPLY CARD IS DETACHED—SEND THIS COUPON TODAY )
: RCA INSTITUTES. Inc., Dept. £A :
| 320 West 31st Street, N.Y., N.Y. 10001 |
| Please rush me FREE lllustrated catalog. ! understard that | am under no |
I obligation. !
I 1
| Name. ge f
l {piease print} |
1 Address |
I city___ I )
I 1
I State. Zip |
L e e s e S S o o T e e — o
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Hartman Marine RDF-101
Compensated, Solid-State
Radio Direction Finder

No one likes to play it cheap with his life,
and that’s one good reason why marine
lifesaving equipment, such as a radio direc-
tion finder (RDF), command premium
prices. But, as proved by the Hartman Ma-
rine RDF-101, a radio direction finder for
use on land or sea need not be priced at $200
or $300; in fact, the Hartman RDF goes for
well under this price range—$59.95 to be
exact.

The RDF-101 is basically a sensitive tran-
sistor radio mounted in a small plastic case
with a revolving radio compass and a mag-
netic compass. It is supplied with a detach-
able gimbal bracket and strap which permits
the RDF to be secured to a bulkhead, and/or
carried on the shoulder. The RDF is also
supplied with the “Hartman Broadcast Sta-
tion Locator”—a booklet listing the longi-
tude and latitude of all 50 states plus Puerto
Rico and Virgin Island stations.

Getting A Fix. It takes less than a min-
ute to obtain two BCB station's bearings for
a reasonably accurate fix; perhaps two min-
utes to get a three- or four-station bearing.
However, speed is not necessary in obtaining
a fix unless you're on the Niagara River
headed for a fall.

Here’s how to get a fix. The transistor
radio is mounted in a rotating “compass”
assembly. Scribed on the panel is a lubber
line which passes through the radio compass
and points to the magnetic compass. In the
lower right hand corner is a signal strength
meter.

First step is to rotate the entire RDF case
untii the lubber line points to the N (north)
on the magnetic compass. Next, a standard
broadcast station is tuned in, and the large
azimuth dial is rotated until the tuning
meter indicates minimum signal strength,
called a “null.” When the station is nulled,
you simply read off the magnetic bearing
from the azimuth dial; this is the mag-
netic bearing of the radio station in relation
to your position. Actually, the radio compass
can null at two points exactly 180° apart,

say 83° and 263°. You then locate the radio
station’s position (using the supplied Broad-
cast Station Locator) and draw a line through
the radio station’s position on the magnetic
bearing.

You then do the same with a second radio
station; the point where the two magnetic
bearing lines cross on the map is your loca-
tion. For greater accuracy, you can take
three station coordinates; and your position
would be within the triangle formed by the
three intersecting lines.

Poles Apart. Now you'll note we've
talked about magnetic bearing, not true bear-
ing. That’s because the magnetic north pole
and true north pole are not at the same site.
All marine maps give both magnetic and
true norths. However, if your map does not

(Continued on page 107)

MAGNETIC COMPASS

TUNING KNOB

LUBBER LINE

RADIO CONPASS [ voLuvE ConTROL NULL-TUNING NETER

Simply rotate unit until lubber line points to
N on magnetic compass. Azimuth dial gives bearing.
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ATTEN-SHUN! HERE COMES THE PARADE OF

JANUARY-FEBRUARY, 1968

1963

BASE AND MOBILE

B TRANSGEIVERS

And there they go, passing in review—
5-watt rig after 5-watt rig in the
CB Directory you've been waiting for!

on the following pages you'll see

a preview of the 1969 CB transceivers
—the sets that’ll soon be appearing

on dealers’ shelves and in the 1969
catalogs. These are all full-power,

S-watt units designed for base station

use at home or mounted in a car for
mobile operation. Many can be

utilized either way.

The trend for 1969 is decidedly
solid-state, with plenty of new gadgetry
and—here’s an item we can
all appreciate—/ower prices! Many
of the old-line sets have been
drastically slashed pricewise this
year, some by as much as $40.00 and
more. New sets, like a
6-channel unit bowing in at only
$79.95, are establishing the long-awaited
downward cost picture the CB industry
has been shooting toward for years.

With increasing technical
sophistication and mass production,
the 1969 CB outlook is clearly split
between 1) the low-priced, jampacked
mobile sets, and 2) the top-of-the-line
base stations, some exceeding $400.00
in price. The middle-of-the-road
equipment, however, is still worth
investigating if you feel you must
have full 23-channel capability.

(Turn page)
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This middle category, diminishing some-
what in emphasis due to severe competition,
has left manufacturers in a quandary for ’69.
An inspection, for example, of various
brands offering identical set performance
(and circuitry) reveals a range that’s hard
to rationalize. You can go, for example,
from $129.00 for a frequency synthesizing
set to exactly twice that figure for identical
functions. You figure it out.

Amid all this competition, however, the
one who really comes out ahead is you, the
prospective CB set buyer. For the first time
in years, you’ve got a choice that is matched
only by the 1969 buyer of a B&W TV set.
Got the picture?

One shortcoming, however. Another
trend this year is to 12-VDC power source
standardization. With few exceptions, all
new sets are being manufactured without
universal (12 VDC and 117 VAC) supplies.
This means you'll have to invest in an op-
tional AC adaptor. These units, since they’re
offered by nearly every manufacturer, have
not been included in this listing. Bear in
mind, however, that with one lone exception
all these adaptors are compatible only with
equipment produced by the same manufac-
turer.

Next, look into channel availability. Do
you really need full 23-channel operation?
While prices are indeed tumbling this year,

you're still paying your biggest premium for
this bag. Also, if you have decided this is
what you want, make certain that’s what
you get.

There’s nothing more frustrating than lay-
ing out $199.95 for a 23-channel rig only
to learn that it’s minus 22 channels. And
since most rigs require both a transmit and
receive crystal for every channel you desire,
you end up requiring 44 more crystals. This
can easily run to $160.00! Also check dis-
tribution offered by manufacturer you are
interested in. Will you have to order your
crystals by mail and possibly wait four weeks
for them, or can you buy them at the friendly
corner CB shop?

Prices shown here are subject to variation.
To be honest, these are list. Which means,
fellow horsethieves, that you can usually talk
your hungry salesman down a few hard-
earned bucks before closing the deal. Even
the very newest low-priced sets can fre-
quently be had for more than 10 percent off.
In fact, you’d be amazed what deals you can
work out if you shop around. But note that
this technique doesn’t apply to mail-order
stores or catalog buys.

Now, before you do anything more, use
this listing to narrow down your selection
and write the manufacturer! You'll need full
details before you buy. Many rigs that ap-
pear identical here may actually be in
different ballparks from a size and weight
standpoint, for instance. A complete direc-
tory of manufacturers and their addresses
is included elsewhere in this issue (see page
104) for your convenience. »
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@ ALLIED RADIO CORP.
ALLIED & KNIGHT-KIT

A-2530. This new communications
set, dubbed the A-2530, has 10-
channel capability and can be used
both in the car and at the base
station—due to its built-in universal

weighs in at less than 3 Ib—fea-
tures 6-channel operation, super-
heterodyne receiver ({which, inci-
dentally, has the Editors buzzing),
13 transistors, and 4 diodes. With
a long coil cable, the microphone/
speaker allows you to step outside

power supply. With full 5-watt input
rating, this handsome CB set retails
for $109.95.

Safari Ill. A 23-channel rig for
$89.95? You bet. So small you can
hold it in one hand, the solid-state
Safari |l can be had with any num-
ber of optional accessories. In kit
form.

Safari 1. Still one of CB's easiest
kits to put together, Allied’s Safari
Il is particularly great for the CB

Knight-kit Safari Il

newcomer who'd like to try his hand
at homebrewing. But best of all—
and you'll note we saved it for last
—is the pricetag. A mere $69.95.

® AMPHENOL
CORPORATION

PEE-WEE CB. Otherwise known as
the Amphenol 750, this amazingly
tiny, full-power transceiver has
been the talk of the 1968-69 sea-
son. Perfect for the beginner and
oldster alike, this rig — which

of the car yet still continue your
conversation. Complete with crystal
for channel 9, the popular Pee-Wee
CB sells for $79.95. They just can't
get much cheaper . . . or smaller.

Model 777. A perfect base mate for
the Pee-Wee is the new Amphenol
777 23-channel frequency-synthesiz-
ing transceiver. With a high-output
dynamic push-to-talk microphone,
dual-conversion receiver {somewhat
unusual in this price range), the cir-
cuit contains 19 transistors and 10

ELEMENTARY ELECTRONICS



diodes. Priced to move at $169.95,
she's a low-profile job designed for
12 VDC operation.

Model 675. All new electronic cir-
cuitry is free from “power robbing
mechanical devices.” S watts, 12
VDC. Channels: 10 available, chan-
nel 11 instalied. With dual-conver-
sion receiver, this solid-state unit
contains 17 transistors and 5 di-
odes. Priced at $159.95.

Model 725. Simplicity is the key-
word of this compact. Another 12
VDC model (Amphenol builds them
all this way), she's an 8-channel job
with superheterodyne receiver and
14 transistors and 3 diodes. Priced
to move at $99.95.

Amphenol 725

Power Pedestal. While this section
should confine itself only to Class D
5-watt  transceivers, Amphenol's
late-breaking entry should be noted.
Why? Because their all-new solid-
state 790 power converter (which
transforms 117 VAC into pure 12
VDC—actually 13.5 volts) can be
used with any CB transceiver, not
just Amphenol's. Secret of success
here is their special magnetic-strip
mounting arrangement on the top
of the 790 Pedestal. She’ll hold just
about any mobile rig you throw at

Amphenol 777 & 790

her. Better yet, it's been designed
with a sound deflection system to
counteract the normal “tinny” effect
that occurs when a CB set with a
base-mounted speaker is set atop
conventional AC adaptors. The new
Amphenol Model 790 Power Pedes-
tal projects this sound out the front
of the unit, actually improving its
tonal quality. Price: $29.95 with
2NS44 capacitive multiplier, zener
diode voltage regulator.

JANUARY-FEBRUARY, 1969

Rumor. Though we couldn’t confirm
at press time, it appears that Am-
phenol has even more exciting
things scheduled to break early this
year. Among them: a teeny, tiny
mobile rig with pricetag to match,
a really unusual “first of a kind”
base station, and something we
can't talk about yet in way of a
handheld unit. Keep watching the
ads, gang.

® APELCO cCO.

565. Apelco, long a leader in the
marine communications arena, con-
tinues this year with its popular
model 565—an all solid-state, S-
channel rig designed for mounting
aboard ship. With built.in 12 VDC
power supply, gimbal mounting
hardware, and crystals for channel
11, she bows in at $129.95.

AR-15. Here's an Apelco rig de-
signed for use strictly as the base
station, complete with self-con-
tained 117 VAC power supply. With
9.channel capability and a speaker
that doubles as a mike (reverse of
the Amphenol 750 trick), there’'s no
dangling cord to contend with. Rec-
ommended for use at yacht clubs,
gas docks, or marinas. Price?
$99.95.

Apelco AR-15

AR-16. Pushbutton CB, a real rarity
these days, can be had in this 10-
channel rig from Apelco. But the
real feature is its power source
flexibility, far outdistancing the
competition with 12 VDC basic plus
optional 32 VDC or 117 VAC supply
plug-ins. Cost: $159.95.

@ AUTOMATIC RADIO
MFG. CO.

TRE-6500. Many manufacturers tout
their products to farmers, but here's
a company that really goes after
them in a big way. The Automatic
Radio TRE-6500. otherwise known
as the “tractor CB,” is a full-power
(5-watt) 2-channel CB transceiver
plus conventional AM radio. Con-
tains all desired CB features plus a
rare 10 watts of audio output from
either receiver. Though it comes

Automatic Radio TRE-6500

with built-in 12 VDC power supply,
an optional 117 VAC supply is also
available. Price is available from
dealers, who base cost in part upon
installation requirements, tractor
type, mounting hardware required,
etc.

® AUTRONICS CORP.

Buddy. Autronics, though not par-
ticularly well known to new CBers,
is a manufacturer of tube-type CB
equipment. An example of this is
the Buddy, a unit containing 17
tubes and providing full 23-channel
CB capability. With S-meter and all
the rest, the Buddy is designed for
base-station use — complete with
built-in 117 VAC power supply. Price
should be checked with your dealer.

TX-11B. Another tube rig is Autron-
ics 23-channel TX-11B {you figure
out what the “11” stands for). It
has 7 tubes, can be adapted for
field or mobile use (by means of a
power inverter), and sells for ap-
proximately $124.95.

RC-11B. Known as Autronics “top-
of-the-line” CB rig, the RC-11B is
a 6.channel set with all the trim-
mings. Designed solely for use as
a base station (built-in 117 VAC
power supply), the unit is known
for its high degree of circuit
sophistication. With ‘“everything,”
$179.95.

Spartan. Breaking its unwritten con-
stitution a bit, Autronics has elected
to combine semiconductors and
tubes in this set, providing the
Spartan with 4 CB channels on
transmit and receive and a price
tag of $149.95. Before you run off,
however, you might investigate its
versatility: she comes with both 12
VOC and 117 VAC power supplies.

Deluxe. Here's a mixture of Spartan
semiconductor/tube design technol-
ogy and added Buddy advantages—
a rig that offers 10-channel flexibil-
ity, plus the versatility of self-con-
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tained 12 VDC and 117 VAC power
supplies. Price: $169.95.

® B&K MFG. CO.

Cobra 23. B&K's big '68 set contin-
ues to be a major item into 1969.
The ““more power, more punch, more
range” Cobra 23 is an all solid-state
rig featuring full 23-channel opera-
tion with no crystals to buy. The
23 also applies in part to its semi-
conductor content: 9 diodes and 23
transistors. With built-in 12 VDC
supply, it sells for $169.95.

B&K Cobra 23

Cobra V. A scaled-down version of
the Cobra 23 big brother, the Cobra
V checks in with 5 channels, self-
contained 12 VDC supply, and full
semiconductor content at $99.95.

CAM-88. B&K's real top-of-the-line
rig, the CAM-88 is a “proven 23-
channel performer” that will appeal
to the true dyed-in-the-wool Citizens
Radio enthusiasts. With S-meter
noise elimination circuit, and other
assorted gadgetry, the CAM-88 bows
in at $214.95. Oh, yes! It also in-
cludes 12 VDC and 117 VAC supplies
for full versatility at home or in
the mobile.

B&K CAM-88

® BROWNING
LABORATORIES, INC.
Eaglette. Something of a spinoff
from Browning's “The Eagle” (see
listing that follows), the all-new
Eaglette promises to be a big item
for 1969. What makes it different
is that the Eaglette is a mobile rig,
Browning's first. With local and
long-distance switch, illuminated S-
meter, self-contained crystals for
all 23 channels, the new Browning

Browning Eaglette

entry promises to be quite a con-
tender in the running for Mr. Mobile
1969. Price not available at press
time.

Golden Eagle. For flair, sophistica-
tion, and jet-set design you can't
beat the Golden Eagle. Here's where
a manufacturer took a super CB
station and stepped it up in quality
and features. The Golden Eagle su-
persedes the Eagle (see listing be-
low) with many of the former fea-
tures retained and many desirable
new features added. A Collins me-
chanical filter, for example, brings

M { over 80 dB adjacent-channel rejec-

tion to the receiver. Unit has facili-
ties for paging and remote speakers
with separate voiume controls.
Price, complete with base-station
microphone: $395.00.

Browning Golden Eagle

The Eagle. Touted as “the ultimate
CB rig,” this hefty two-part profes-
sional CB base station is designed
for the discriminating operator. The
Browning Eagle offers just about
every feature you can think of. A
few: dual oscillator converter for
selectivity and a host of “specials”
too numerous to go into at length
here. Your best bet is to see your
dealer for complete run-down. Price?
A mere $359.00.

® BURSTEIN-APPLEBEE
BA-23X. A real sleeper that few CB-
ers know about is this bargain from
Burstein-Applebee. Fact: full 23-
channel performance—with all crys-
tals included—yet not frequency

Burstein-Applebee BA-23X

synthesizing. Fact: both mobile (12
VDC) and base (117 VAC) supplies
built into the unit. Price: $119.95
complete. A spotting switch lets you
calibrate the receiver.

BA-8. This 8-channel rig has a tun-
able receiver and front-panel socket
for quick change of transmit crys-
tals. Can be used both at home and
in the car. Price? $79.95.

@ COURIER
COMMUNICATIONS,
INC.

Courier Traveller. In a battle with

Amphenol for title of “world’s small-

est CB rig” is Courier's all-new

Traveller, a set that comes com-

plete with crystals for all 23 CB

channels. Measuring 5%W x 6%D

x 1% in. H, the tiny Traveller is

completely solid-state. It includes

lighted S-meter, modulation indi-
cator, itluminated channel selector.

With 10-year factory guarantee,

$149.00.

Courier 23. Still more improvements
this year on the famous e.c.i. rig,
the “23." Features include crystals
for all 23 channels, dual conversion
receiver, exclusive  “modulation
Sampler,” illuminated S-meter, ad-
justable noise limiter, built-in 12
VDC and 117 VAC power supply.
Price: $189.00.

Courier Royale. A CB rig fit for a
king—or maybe you? Well, that's
what the White Plains, N.Y. firm is
saying about its custom-built tube
set, the Royale. With a Collins me-
chanical filter and many, many
extras, the Royale can run either
off car or house current. 1969 price:
$279.00.

Courier Royale

Courier 23-Plus. A 1968 entry that
holds big promise for ‘69 is the
Courier 23-Plus, another tube trans-
ceiver similar in design to the
popular “23." This one, however,
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contains a souped-up receiver
“guaranteed to hear anything that’s
on the band” at the moment—no
matter how far off. Price? $199.00.

Courier Classic. The new 10-year
Courier guarantee applies in full to
this solid-state entry. This transis-
torized compact unit is designed
for long-term mobile use and can
put you on all 23 CB channels in
a jiffy. Priced at $199.00.

Courier TR-23S. Playing the “23”
theme for all its worth, Courier’s
got a base station this time that's
23-channel delight. Neatly styled
with many extras, she bows in at
$169.00.

Courier TR-238

Courier TR-5. Perfect for the young
enthusiast who wants to go CB and
really doesn't have need to talk on
all 23 channels at once, the tiny
TR-5 is worth investigating. Com-
pletely solid-state and with built-in
117 VAC supply, she’ll only set you
back $99.00.

® CRAIG
PANORAMA, INC.

Craig 4301. Craig, though not yet a
major CB influence, is taking on
1969 for all its worth with its new
Model 4301 mobile CB rig. Provid-
ing 5-channel operation, this all
solid-state unit is designed to retail
for $99.95.

® DEMCO
ELECTRONICS, INC.

Super Satelite. For 1969, Demco’s
improved stili more on its popular
“Satelite.”” Result, the *‘Super Sat-
elite.” Truly a custom-tailored CB
rig, the set is available in a wide
variety of versions depending upon
the teatures you select (many ac-
cessories also available). This de-
luxe version retails for $430.00.
Includes 23-channel flexibility, built-
in power modulator.

Ravelle 23. A mobile unit, this Dem-
co '68/'69 entry is a deluxe job
with many extra features, including
dual-conversion receive circuit and
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Demco Ravelle 23

built-in AC/DC power supplies. With
full 23-channel capability, she sells
for $224.50.

Ravelle. Here's a Demco that you
can use just about anywhere. With
universal power supply, she blasts
her 5 watts onto whatever 6 CB
channels you select. Price: $134.50.

Chalet. Another mobile rig available
with any number of optional Demco
accessories, the Chalet comes
equipped for operation on any 6
CB channels you select. Completely
solid-state, it sells for $129.50.
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Demco Chalet

® EICO ELECTRONICS
INSTRUMENT CO.,
INC.

Sentinel 12. A peek at EICO’s tube

line reveals the Sentinel 12, long a

best seller for this New York-based

concern. Basically, the “12” s a

EICO Sentinel 12

versatile 12-channel S5-watter that
retails for only $99.95. Though
EICO’s well-known for its electronic
kit projects, these sets are all pre-
wired and ready to go.

Sentinel Pro. Essentially an expand-
ed version of the “12”—with full
23-channel capability, the Eico Sen-
tinel Pro remains a hig one among
CBers. With literally all the extras,
she sells for $169.95, complete.

Nova-23. Introduced in 1968 ana
slated for big-time acceptance in
'69 is the new Nova-23 CB trans-
ceiver. With heavy design concen-
tration upon the receiver section,
full transistorization, full 23-channel
versatility, the Nova-23 retails for
$189.95. With the works.

ek
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EICO Nova-23

® GENERAL
RADIOTELEPHONE
Co.
MC-11. Not much in the way of de-
tails available at press time, but the
manufacturer is touting this one
as, simply, “the best CB unit ever
made.” With full 24-channel capa-
bility, this all-new General Radio-
telephone unit with S-meter, PA
function, etc. retails at $229.50.
She comes with crystals for 1
channel.

Super MC-9. The tried-and-true “Gen-
eral” (old-time CBers will recall this
one) has been revamped and fully
updated for 1969 in the form of the
Super MC-9. With improved circuitry,
increased receiver selectivity, a new
fine tuning control, and lots more,
she retails at $189.50. Complete.

VvS$-6. Bringing up the low-priced end
of the General Radiotelephone line
is the VS-6, a ruggedized 5-channel
whoopersnooper that comes com-
plete with built-in universal power
supply. A modest $89.50 will make
it yours.

© HAMMARLUND MFG.
co

CB-205. Okay. We all know Hammar-
lund is not a major CB transceiver
manufacturer. But did you know that
they are the world leader in “com-
bine” receiver/CB configurations?
Take this new CB-205 that's got
everyone wondering what's next, for
example. Basically a combination
shortwave receiver (540 kHz through
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30 MH2) and CB transmitter with
full S-watt capability, the CB-205
offers 6-channel transmit and full-
band tunable receive. With built-in
Q-multiplier (what’s a Q-multiplier?
Go ask your mother), she sells for
$259.95.

Hammarlund CB-205

® HEATH COMPANY
GWW-14A_All-new for 1969 is Health
Company's factory-assembled Heath-
kit GWW-14A. Features? Try these:
14-transistor  construction, provi-
sions for 23-channel operation, im-
proved modulator circuit, tuning
meter, automatic noise limiter, etc.
But the really big news is this: it's
fully FCC Type Accepted' Price:
$124.95. For the mobile.

GW-14. Okay, so you want a kit?
Here’s a version of the above which
you can assemble yourself and per-
haps save a bundle of dough. How
much? You figure it out. Price is
$76.95 with all the features of the
GWW-14A.

Heathkit GW-14

GW-22A. Basically a carryover from
earlier years in the CB field, this
unit continues to be a big one for
the crew at Benton Harbor, Mich.
A tube set you can put together
yourself, the 5-channel rig can be
purchased as a mobile unit for—and
get this, you teenagers—for only
$49.95. Want it as a base station?
Okay. It's yours for only $47.95.

GW-124. A complete 5-watt CB
transceiver for only $34.957 You
bet, with this Heathkit mover. She
comes with crystals for any single
channel you'd like to operate and
with her own built-in 117 VAC power
supply. Want mobile and base versa-
tility? It's yours for only $39.95.

® INTERNATIONAL
CRYSTAL MFG. CO.

Model M0-23. Remote-control CB is
something that still is hard to come
by in the Citizens Radio industry.
Yet International Crystal Manufac-
turing Company is at it again with
their ever-popular M0-23 combina-
tion tube/transistor mobile trans-
ceiver. Specially designed to be
trunk-mounted with only the control
head and microphone under the
dash, the neat 12 VDC set will put
you on all 23 channels. Seen those
taxicab FM communications sets?
Well, here’s one for you, priced at
only $210.00.

International Crystal M0-23

Mode! 660. Here's an all-channel
CB transceiver that can be used
both at home and in the car. With
a universal power supply built into
the unit and all crystals supplied,
it represents a bet worth looking
into. An illuminated channel selec-
tor has 12 positions; a HI/LO switch
selects either channels 1 through
12 or 13 through 23. Complete with
everything, she sells for $205.00.

® E. F. JOHNSON CO.
Messenger 320. All new for 1969 is
Johnson's Messenger 320, a 23-tran-
sistor unit with 15 diodes that pro-
vides—and get this—a double-con-
version superheterodyne receiver.
Designed primarily for mobile use
{built-in 12 VDC power supply), John-
son's new entry features tombina-
tion S-meter/RF power output me-
ter, squelch, 3-watt PA system, etc.
FCC Type Accepted. Price: $199.50.
All 23 channels.

Messenger 350. Want to go SSB
(single sideband)? It's a cinch with
this unusual CB rig. With 2-channel
send/receive capability, she is com-

E.F. Johnson Messenger 350

pletely transistorized and designed
expressty for mobile communica-
tions. Complete price: $299.95.

Messenger 323. Perhaps one of
Johnson's most versatile rigs, the
Messenger 323 will put you on all
23 channels and is just the ticket
for the sophisticated mobileer who
doesn’t mind paying a bit more for
better mobile performance. Solid-
state throughout, she sells for
$229.95.

Messenger 300. Featuring double
the channel-working capability of
the Johnson Messenger 100 (see be-
low), this ever-popular model pro-
vides the full S-watt input power
of the entire company line and is
transistorized throughout. Receiver
features a souped-up section with
greatly improved selectivity. With
built-in 12 VDC supply, she retails
at $189.95.

E.F. Johnson Messenger 300

Messenger 110. With a 14-transistor
circuit, plenty of transmit/receiver
pizazz, and complete with speech
compression, the all-new Messenger
11D is one of the latest transceivers
rolling off Johnson's production
lines. With 5-channel construction,
she’s priced to move at $99.95.
Complete with built-in 12 VDC mo-
bile supply.

‘906

E.F. Johnson Messenger 110

Messenger 100. Designed primarily
for mobile use, the Johnson Messen-
ger 100 is completely solid-state.
With 6-channel operational capabil-
ity, she sells for $129.95.
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Viessenger lll. Want a 12-channel
mobile rig? This may be it. A popu-
ar Johnson product for several
ears now, this all-transistor unit
s priced at $159.95, with built-in
12 VDC power supply.

Messenger 1l. Known in many circles
3s a souped-up version of its prede-
sessor, the Messenger Il will put
¢ou on any 10 of the 23 available
OB channels for a mere $159.95.
Special feature: universal power
supply (12 vDC plus 117 VAC).

Messenger |. The famous 5-channel
tube-type Messenger | is still being
manufactured for 1969, complete
with all the well-known Johnson
Messenger features — including a
built-in universal power supply (see
above). Price: $114.95.

E.F. Johnson Messenger 1

® KAAR

ELECTRONICS CORP.
Skyhawk Mark 1. With everything
going up these days, it's nice to
know someone out there is think-
ing about your pocketbook. Kaar,
for example, is reversing the CB
trend by slashing $40 off the price
of its pace-setting Skyhawk Mark [I.
New price: $229.95. Designed for 12
vDC mobile operation, the Kaar unit
has full 23-channel transmit/receive
capability {yes, all crystals are in-
cluded) and is so small that it can
be held in one hand. With 2-year
guarantee and your choice of seven
color panels (even includes wood
grain for your den or library), the
exciting 1969 Mark Il can also be
had with optional 117 VAC power

supply.

Kaar Skyhawk Mark Il

Skylark 1. Little brother to the unit
described above, the Kaar Skylark |
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also enables you to choose front
panel colors at no extra charge.
Ruggedly constructed and solid-
state throughout, she provides 11-
channe! transmit/receive capability
at the full 5-watt input rating. Price:
$179.95.

® LAFAYETTE RADIO
ELECTRONICS CORP.
HE-20T. A new one for 1969, this
Lafayette unit features 12-channel
crystal-controlled transmit and 23-
channel tunable receive. A 13-tran-
sistor, 10-diode entry, the HE-20T
also includes a spotting switch,
455-kHz mechanical filter, TV trap,
PA versatility, universal power sup-
ply. Priced to move at $89.95.

Lafayette HE-20T

HB-625. This exciting '68 unit has
even more pizazz for 1969. Featur-
ing three integrated circuits, 18
transistors, and what Lafayette calls
“40-transistor performance,” the
unit comes with builtin 12 VDC
power supply, mechanical selectivity
filter, dual-conversion receiver cir-
cuit, and full 23-channel capability.
With all crystals supplied, she re-
tails for $189.95.

Lafayette HB-625

HB-525C. Another unit featuring in-
tegrated circuits (ICs), the Lafayette
HB-525C offers its owner a 23-tran-
sistor circuit, dual-conversion re-
ceiver, mechanical (455 kHz) selec-
tivity filter, variable squelch control,
plus PA capability. With all 23 crys-
tals supplied, this unit comes with
12 VDC supply for $149.95.

| | HB-23. This compact solid-state rig

also boasts an 1C—an integrated
circuit of pinhead size—to boost
performance. You'll also find a me-
chanical filter to sharpen reception
and a 23-channel selector. Supplied
with crystals for channels 9, 13, and

Lafayette HB-23

19, the HB-23 goes for $99.95. Also
there’'s an all-channel version you
can have for $124.95. With built-in
12 vDC power supply.

HB-600. A set referred to by many
as the "ultimate CB rig,” the HB-
600 boasts a selective receiver and
powerful transmitter section as well
as universal (12 VDC and 117 VAC)
power supply. With full 23-channel
opportunities—all crystals are sup-
plied with the rig—she bows in at
$219.95.

Lafayette HB-600

Comstat 25A. Known as the “top-of-
the-Comstat-line,” the 25A was re-
cently redesigned with all new
features for the new generation of
CB enthusiasts. With 23-channel
transmit/receive  capability and
equipped with a universal power
supply (12 VDC and 117 VAC), the
attractive transceiver can be had
for a mere $139.95.

Comstat 23 Mark V. A set that works
on 117 VAC (or 12 VDC with an
optional adapter), the Comstat 23
Mark V features tube-type construc-
tion throughout with all 23 crystals
supplied. Receiver section has dual-
conversion circuitry for sharp re-
ception and an output jack for tape-
recording received signals. Cost?
$114.95.

Lafayette Comstat 23 Mark V

Comstat 19. Sort of mid-range in
the Comstat line is this 9-channel
entry, the Comstat 19. A set that
comes ready to operate on the band
with a built-in 117 VAC power sup-
ply, this transceiver can be yours
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for the unusually low price of only
$59.95.

Telstat-23. All-channel operation is
possible now with this Telstat unit.
And it’s also possible to go either
117 VAC or 12 VDC mobile. Inside
are 17 transistors—plus an inte-
grated circuit—bringing the total to
22. Complete with mike, crystals,
etc. for $159.95.

® MARK
PRODUCTS CO.

Mark Invader 23. A new solid-state
unit featuring 23-channel operation-
al capability, the Mark Invader 23
also provides: S-meter/RF output
meter, PA facility, and 12 VDC sup-
ply for mobile use. With 29 semi-
conductor devices in the circuit and
equipped with all the crystals you'll
need, the new Mark Invader 23 can
be yours for $169.95.

® CHAS. A
MESSENGER CORP.
Fieldmaster Mode! TR-18. Just what
the name implies. this all-new de-
sign is an 18-transistor, 24-channel
CB set that is truly among the
world's smallest. With built-in PA
facility, 12 vDC supply, etc. she
sells for $149.95. Yes, you get all

Messenger Fieldmaster
Model TR-18

the channels—without purchasing a
single additional crystal. Also of in-
terest, this quote from the Messen-
ger Corp.: “4-stage transmitter, min.
3.6-watts output.”

® MIDLAND
INTERNATIONAL
CORP.
Mode! 13-870. Midland doesn't sell
direct to CBers through the normal
routes, but many distributors and
dealers do carry their ever-increas-
ing line. With no real advertising
and promotional backup directed to
the CB press, however, it is possible

Midland Model 13-870

that we may have missed a few new
entries. The Model 13-870 is com-
pletely transistorized with 23-chan-
nel transmit/receive capability and
sells for $149.95 with built-in 12
VDC power supply.

Model 13-860. Another mobiler’s de-
light is this model, a scaled-down
version of the rig described above.
With  12-channel capability, she
clocks in at $99.95.

Model 13-150. Here's another Mid-
land import, a completely solid-state
8-channel CB transceiver. With built-
in 12 VDC power supply, she sells
for $84.95, complete.

® MOBILEFONE

Model 27. A tube-type set that isn't
much to look at but which offers
full 23-channel transmit/receive ca-
pability is Mobilefone’'s Model 27
CB transceiver. With universal pow-
er supply, she can be used both in
the VW and at home. For price,
check your Mobilefone dealer.

® MULTI-ELMAC CO.
Citi-Fone 1. Here's the rig that got
everyone talking last year and that
continues to be a big item at Multi-
Elmac. The Citi-Fone 1l is not a
transceiver, but rather a transmit-
ter/converter. It converts your AM
car radio into a CB receiver and
contains its own 5-watt CB trans-
mitter, set for operation on any one
of two CB channels. Press a switch
and your AM auto radio converts
over. Press another switch and
you're on the air. Solid-state
throughout, with built-in 12 vDC
power supply. Price: $49.95.

Multi-Elmac Citi-Fone II

1 Citi-Fone 99. While everyone else is
phasing out the old and bringing in
the new 1969 models, Multi-Efmac
just keeps their tried-and-tested sets
going. Their Citi-Fone 99 is an 8-
channe! S5-watter that comes com-
plete with universal {117 VAC and
12 VDC) power supply for use both
at home or in the family buggy.
Price: $99.95.

Citi-Fone SS. Essentially a souped-up
version of the “99,” this rig has
everything Multi-Elmac can offer in
the way of CB equipment—includ-
ing full 23-channel operation. With
built-in universal power supply,
she’s yours for $169.95.

i s e oy

Multi-Elmac Citi-Fone SS

® OLSON
ELECTRONICS, INC.

Otson 8. Here's a solid-state, 8-chan-
nel CB rig that weighs 5 Ib., comes
with “3% watt output” and—be-
lieve it or not—a price tag of
$59.99! A mobile rig with built-in
12 VDC power supply, automatic
noise limiter, and fow-profile design,
this set last year cost $80.00.
Comes with crystals for channel 11.

Olson 12. With squelch and PA fa-
cilities, this set is designed pri-
marily for 12 VDC operation. it pro-
vides 12-channel operation and all
features of the Olson 8 above,
including solid-state construction.

Price: $99.95.

® PACE
COMMUNICATIONS
CORP.

Pace 2300. Though this set was in-

troduced last year, it still ranks

among the company’s main 1969

entries. A set that comes complete
with all 23 transmit/receive crys-

Olson 12
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Pace 2300

tals, PA facility, squelch, plus a
host of other features, the Pace
2300 bows in at $219.95. All solid-
state, natch.

The Pace Plus-23. Another Pace-
setter with all 23 channels (crystals
supplied), this item contains all of
features listed above plus a unique
local/DX receiving configuration.
Solid-state construction throughout,
the Pace Plus-23 retails for $199.95.

Pace 200. Here's a cute rig with 12-
channel transmit/receive capability,
PA feature, S-meter, etc. that's also
completely solid-state. With every-
thing and equipped for 12 VOC pow-
er, she sells for $159.00. Neat.

Pace 100. Next is Pace’s 6-channel
entry, the Pace 100. Equipped with
transmit/receive facilities on Chan-
nel 11, this rig also features com-
plete solid-state construction. Price:
$129.95.

The Auto-Mate. Here's a rig that
pretty much stands on its own—
with the possible exception of the
Multi-Elmac Citi-Fone II. With a func-
tion of converting your car radio
into a full-scale CB receiver at the
flick of a switch, the Auto-Mate also
provides push-to-talk S5-watt Class D
transmit. Designed to mount entire-
ly under the dash, she costs a mere
$69.95.

Pace Auto-Mate

® PEARCE-SIMPSON,
INC.

Sentry Il. A solid-state touted as
““the world’s first 5-channel CB radio
with a Class B push-pull audio am-
plifier, super-sensitive receiver, and
full-powered transmitter that comes
with either palm microphone or
telephone handset at no extra cost,”
P/S’s Sentry || makes an impressive
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appearance. Other features include
one-year warranty, “4.0 watt power
output,” and an effective noise
limiting circuit. Price: $99.90.

Pearce-Simpson Sentry Il

Director 23. Here's a rig boasting a
final transistor “that won't blow—
even if you key up and forget to
connect the antenna,” Other items:
she’s a 23-channel transceiver with
all crystals included, “4.0 watts out-
put” assured by manufacturer, “‘Het-
roSync”  frequency  synthesizing
techniques, etc. With 12 VDC pow-
er supply built in, this solid-state
unit sells for $269.90.

Guardian 23B. Another set with the
exact same price tag as the Director
23, this one employs nuvistors for
a super-sharp, double-conversion re-
ceiver. With universal power sup-
ply, this set comes complete with
all crystals.

Pearce-Simpson Guardian 23B

Companion 1. This mid-range (price-
wise) CB set comes with a tele-
phone-type handset instead of con-
ventional push-to-talk mike for an
extra $5.00, or with conventional
carbon hand mike if you'd rather go
the regular route. Features include:
tunable receive, 5 fixed transmit/
receive channels, output power “3.5
watts.” With universal (12 VOC and
117 VAC power supply) voltage ca-
pability, she bows in at $159.90.

Companion IV. With a telephone
handset furnished at no extra
charge, the P/S Companion IV is a
10-channel, solid-state transceiver
with many additional features. This
is basically a mobile rig which the
manufacturer says “will operate
even when the battery is too low
to start the car.” (Should come in
handy if you need a tow). Price:
$139.90.

Pearce-Simpson Companion 1V

® J.C. PENNEY

Penney Pinto 23. Yes, believe it or
not, the J.C. Penney Company is now
in the 1969 CB business—and not
just retailing someone else’s equip-
ment! The Penney Pinto 23, on sale
at all Penney Auto Centers, features
full 23-channe! transmit/receive, S-
meter, squelch control, PA system,
and external speaker jack. An illu-
minated color-coded dial shows the
proper channels for transmitting.
Compact wood grain cabinet tops off
this unusual entry. With all crystals,
she's yours for a more $129.00.

® POLYTRONICS
COMMUNICATIONS

PC-23C. Ranking among those teeny
tiny '69 rigs, the Polytronics PC-23C
is a compact mobile rig featuring
full 23-channel performance (yes, all
crystals are included). Completely
transistorized, the set provides
double-conversion  superheterodyne
receive, full S-watt input and “3.5
watts output,” signal-strength me-
ter, illuminated channel selector,
and a choice of custom-colored trim
{green, red, blue, beige) at no extra
charge. With everything, $199.50.

PC-23. Known as the big brother of
the Polytronics set line, the PC-23
is available in a series of models
priced from $299.50 through
$379.95, depending upon the cus-
tom features you desire. Basic set
is a tubetype design (including
nuvistors), 23-channel construction,
including also “exclusive spectra-
matic tuning.” With universal power
supply and PA facility.

Poly-Pup. Transistorized throughout,
the tiny Polytronics Poly-Pup has
been revamped for the new 1969
market and is a basically attractive
model to boot. Comes with 7-chan-
nel versatility and mobile supply.
Price: $149.50.

Poly-Otter. With an unlikely name
like that, you'd expect an equally
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unlikely application—and you'd be
right. Billed as the first CB rig for
motorcycles, this one is sealed
against the elements and bolts to
the bike’s rear rack or replaces one
saddle bag. She's remotely con-
trolled from the handlebars and
features 7-channel operation. Price:
$199.50.

Utility 5. Perfect for heavy-duty in-
dustrial field work, the Polytronics
Utility 5 has been ruggedized in an
aluminum case and has been com-
pletely weatherproofed. With special
rechargeable batteries, this work-
horse prices out at $259.95. A simi-
far model for ranch or farm, the
Poly-Communicator, is priced at
$243.95.

® RADIO SHACK CORP.
(REALISTIC)
TRC-24. Well worth investigating is
Radio Shack’s 23-channel TRC-24, a
set with all crystals supplied. Fea-
turing 18 transistors, 4 diodes, and
1 thermistor, the transceiver uses
trequency synthesis to achieve this

Realistic TRC-24

versatility without commanding an
unrealistic (no pun intended) price.
With an illuminated channel selec-
tor, S-meter, and duai-conversion
receiver, the TRC-24 retails at only
$139.95. Complete with built-in 12
VDC power supply.

TRC-18. Another set receiving a lot
of press these days is Radio Shack's
TRC-18. She features 12-channel
performance, illuminated channel
selector, S-meter and all the rest,
the TRC-18 has an unusual “extra”
—that of being capable of receiving
and transmitting on one crystal per
channel! Equipped with Channel 11
the company has recently been of-
fering a free 5-crystal pack (you
specify channels) to new buyers.
Price: $99.95. With 12-voit mobile
supply.

® RAYTHEON COMPANY
(RAY-TEL)

TWR-11. Though Raytheon has been
quiet lately about its CB line, the
truth is that their established prod-
ucts—such as the TWR-11—will
continue on quite big in 1969. The
“11,” a glistening “super-star trans-
ceiver” (pictured in ads at Tiffany
& Co. jewelers with a girl in leop-
ard-skin jacket), features 10-channe!
operation, 12 VDC supply, host of
options. The set is solid-state
throughout and sells for $159.95,
complete with pushbutton tuning.

Ray-Tel TWR-11

TWR-9. The TWR-9 is a 6-channel ra-
dio with base station application
capability, thanks to its universal
(117 VAC and 12 VDC) power supply.
Smartly styled, she sells for $99.95.

® REGENCY
ELECTRONICS, INC.

Imperial. An unusual entry for '68
that will be continued into 1969 is
Regency's Imperial, subject of many
lavish 4-color ads. Why is it un-
usual? Because it's one of very few
SSB (single sideband) transceivers
on the market. Actually transmitting
double sideband (DSB), it can re-
ceive either one, hence a total ef-
fect of providing 46 usable CB
channels! Otherwise, it's very much
like the Range-Gain 1I. Price:
$299.00.

, OO CCC

Regency Imperial

Range-Gain 1l. A neat 23-channel
DSB (doubie sideband) transceiver,
the Range-Gain Il comes with uni-
versal power supply (12 VDC plus
117 VAC) so you can go either base
or mobile. Priced at $235.00.

Charger. Here's a delight of a CB
rig designed expressly for the CBer

Regency Charger

on the go. A 12-channel transceiver
with built-in 12 VDC power supply,
the Charger is solid-state through-
out. Priced at $110.00.

Pacer 1. An 1l-channel base or
mobile CB rig (universal power sup-
ply), the Pacer |l was previously
part of the “Metrotek” line of
medium-priced CB equipment. Price:
$110.00.

Bronco. The most inexpensive of
the Regency CB entries, the Bronco
Is a solid-state 8-channel rig with
all the extras you'd want for the
price . . . including built-in 12 VDC
power supply. Priced to move at
$89.95

Regency Bronco

® ROBYN COMPANY
Bronco 7 Plus 4. No relation to Re-
gency’s Bronco product, this Robyn
entry is an all-transistor CB rig with
11-channel transmit/receive. De-
signed for use in the family auto,
it has an interesting feature of us-
ing the microphone as a private
listening speaker when the user so
desires. Priced at $139.50.

Robyn 24 Range Gainer. Top-of-the-
line entry from Robyn is their 24"
Range Gainer, a neat rig with full
23-channel capability. With a uni-
viding 12 VDC and 117 VAC opera-
tion), it's been priced at $189.50.
versal power supply buiit in (pro-

® SONAR RADIO CORP.
Modet H. This 7-channel CB rig pro-
vides an external socket for addi-
tional crystals — something quite
unusual these days — and works
from 12 VDC in the car or 117 VAC
at the base. Price, $159.95.

Sonar Model H

(Continued on page 104)
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$7Q§ buys this

BEGINNERN SHORTWAVE RECEIVER

AII too often the so-called beginner’s kit
is either too difficult to assemble, re-
quires additional componenis (which you
discover only after the project is almost com-
pleted). or gives pertormance worth about
a tenth of the selling price. So let’s say you're
a novice at construction and would like to
tackle something that is worthwhile, some-
thing that’s really designed with you in mind.

What to do? Simple! Latch onto the Radio
Shack Science Fair 3-transistor shortwave
radio kit. It costs but $7.95, and gives you
more than your money's worth in perform-
ance. Add a simple bandspread and volume
control. as we'll show later. and you'll have
an SW radio as good as Pop used to use way
hack when.

The Science Fair SW
radio kit employs one
transistor as regenera-
tive detector, a hook-
up famed for phenome-
nally high sensitivity,
and a minimum of cir-
cuitry. (It’s also known
for poor selectivity—
the ability to reject sig-
nals near the desired
one, but then you can’t
have everything for
$7.95.) In addition,
two stages of AF am-

JaNUARY-FEBRUARY, 1969

Completed beginner's receiver without mod-
ifications. Coils pop right into springs.

plification pump plenty of volume from the
crystal earphone supplied with the kit

As supplied, the receiver will tune from 3
to 40 MHz, depending on the coil in use.
But like most regen circuits of this type, it
is really “hot” only to about 20 MHz.

A New Idea. The Radio Shack SW kit
utilizes a new type of “beginner’s assembly
technique” that’s amazing only in the sense
that no one has thought of it before. The
box the kit is packaged in is made of heat-
resistant plastic and has a keyed perf board
on one side; the holes are labeled from 1
to 16 across the top and from A to M along
the side. The builder simply installs the com-
ponents on the perf board exactly as shown
in the almost full-scale
pictorial.

Spring-type push ter-
minals are used for
external connecting
points, such as the an-
tenna, bartery, and
headphones. The re-
generation and tuning
controls mount on pre-
drilled brackets sup-
plied with the kit. Un-
like most other kits in
this price range. tie-
point terminals are not
used. Instead, the com-
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Series of plug-in coils are easily wound using an
AA battery as coil form. Performance should be
checked before securing coil with Scotch tape, efc.

ponent leads are pushed through the holes
on the perf board, twisted together, then
soldered. The soldered connections prove
stiff enough to support the components.

Anyone who follows instructions should
have the kit completed in, at most, two eve-
nings. Then come the coils.

Simplified Coils. First, a warning. The
kit instructions don’t tell you that there is
only enough wire supplied for winding the
coils. Therefore, use some spare #22 or #24
solid, insulated wire for the coils (you'll need
it).

The coils are wound as described (15
turns, 8 turns, etc.), using a standard AA cell
(penlight battery) as the coil form. Don’t
worry about neatness, since anything that
looks even remotely like a

frequencies above 10 MHz. (The frequen-
cies overlap because of the coil winding data
supplied. For less than 9 turns, #22 wire
cari be used.)

Should you find that you would like a par-
ticular coil'to cover a slightly lower or higher
frequency, that’s easy, too. Simply compress
the coil to lower the frequency slightly, or
stretch the coil to raise the frequency. If you
intend to wind a/! the coils for full frequency
coverage from 3.0 to 40 MHz, we suggest
you purchase a roll of Radio Shack’s
#278-003 wire with the kit.

When the kit is completed it’s only neces-
sary to connect an antenna, a battery, and
the crystal earphone supplied. Since there’s
no power switch, you simply connect the
leads from the supplied battery terminals to
the appropriate spring-loaded binding posts.

Use the longest possible antenna, and if
possible, utilize a ground (to a cold water
pipe or equivalent).

Unmodified Performance. Reception in-
volves tuning the variable capacitor and ad-
justing the regeneration control for maxi-
mum signal strength. This will occur just be-
fore the receiver breaks into oscillation (a.
continuous whistle).

Don’t expect the performance of a $100
receiver. But do expect the unit to do a good
job of receiving moderate to strong signals
up to about 20 MHz, very strong signals to
about 28 MHz, and some extremely strong
stations above 28 MHz, too.

Adding Bandspread . . . A few simple,
inexpensive modifications can sharply im-
prove performance and convenience. Since
the tuning capacitor supplied with the kit

coil will likely work. If the
coil has a tendency to spring
open (and the larger, low-fre-
quency coils will), simply
hold the coil together with a
few turns of Scotch tape.

In the event you run short
of wire before winding all
the coils, you can use #24
solid, plastic insulated wire
for frequencies below 15
MHz and #22 solid insu-
lated or uninsulated wire for

Detailed view of circuit layout
on plastic perf board, which is
actually part of box. All mounting
holes are identified for simple
point-to-point wiring. Radio comes

TUNING CONTROL

GROUND TERMINAL

b REGENERATION CONTROL

PHONE TERMINALS

BATTERY TERMINALS

ANTENNA TERMINAL

complete, except for 9 V battery.
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covers a relatively large tuning range, sepa-
rating two very close stations tends to be
difficult. But by adding a small trimmer ca-
pacitor of 25 to 50 pF across the main tun-
ing capacitor. it's possible to separate closely
spaced stations.

A typical instailation using a Hammarlund
type MAPC capacitor is shown in our photo.
The capacitor is mounted on a Vector con-
trol bracket of the tvpe supplied with the
Vector experimenter chassis kits. The holes
in the bracket will fit exactly the spacing of
the kit's perf board if it's mounted at holes
116 and K16. (1f necessary, clip the corner
of the bracket at K16 to cnsure clearance of
the kit's tuning capacitor bracket.) Mount
the capacitor as low as possible in the
bracket, and cut off all excess (so you don't
cut your fingers when tuning).

Connect the trimmer capacitor’s stator
terminal to the tuning capacitor terminal
BILL OF MATERIALS i
FOR BEGINNER’'S SW RECEIVER

1—Shortwave radio kit (Rodio Shack 28-110)
1—9-V battery (Radio Shack 23-464)

1—25- to 50-pF trimmer capacitor (Hammar-
flund MAPC or equiv.) loptional—see text)
1—500,000-ohm miniature potentiometer (La-

fayette 32 T 7361 or equiv.} loptional—see
text)
Misc.—Wire, ground clamp, etc.

f—

A

w

which is connected to capacitor C4 (on the
left of the tuning capacitor). Next. connect
the trimmer’s rotor terminal to the coil spring
post at F16. Put a knob on the shaft, and
the bandspread modification is completed.

. . . And Volume Control. The crystal
earphone supplied with the kit produces a
sound level approaching the threshold of
pain. While the level can be reduced by
cranking down the regeneration control, the
receiver’s sensitivity is also reduced and you

ADDED
e VOLUME

tpq E' CONTROL

LADDEU PHONE
TERMINAL

ORIGINAL PHONE
TERMINALS

Small, miniature volume control goes directly below
regen control, making use of pre-drilled hole in
bracket. Additional spring terminal is for headphone.

might skip over a desired station while tun-
ing. For better control of volume, we sug-
gest adding a miniature 0.5 megohm poten-
tiometer (Lafayette 32 T 7361 or equiv.) in
series with the crystal headphone.

To do so, install the potentiometer in the
bracket hole directly below the regeneration
control (on the left side of the receiver). It
will be a very tight fit, but if you loosen the
regencration control’s mounting nut you'll be
able to slip the headphone control into the
hole. (A standard size control definitely will
not fit.) Position the headphone control so
the terminals point to the lefi. Then, place a
Veclor type spring terminal, or any other
terminal, at hole J 1.

The crystal earphone supplied normally
connects to the spring terminals at holes El
and H1. When the modification is completed
the earphone will connect between El and
the new terminal at J 1. To effect this change,
connect a wire from the spring terminal at
HI to the bottom headphone

ADDED BANDSPREAD CAPACITOR

ADDED BRACKET

control terminal. This done,
connect the center headphone
control terminal to the new
spring terminal at JI. And
that's it! The receiver now
has both bandspread and a
volume control, and you're
ready for some good SWL-
ing! L

Bandspread capacitor can be in-
stalled on small Yector control
bracket located between variable
capacitor and coil. Space should be
adequate, but make sure connec-
tions from capacitor are short.

1969
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FOR
BUILLLS

BEARS

he Ultronic Systems subsidiary of Syl-

vania Electric Products Inc. has developed
a desk-top brokerage unit that can retrieve
extensive, detailed financial market informa-
tion at the touch of a finger and display it
instantly on its own video screen. The new
unit, called Ultronic Videomaster, can sum-
mon and simultaneously display 17 specific
up-to-the-second details about any of the
more than 8000 securities, regardless of the
pace of market trading. It can simultane-
ously monitor any 18 selected securities and
report on their performance. It can alert
its operator to special stock situations within
price limits he sets. In addition, :he unit
provides optional capabilities for displaying
market summaries, financial news service,
and economic background data from both
internal and external computer sources.

Basic information for the unit is derived
from the Ultronic Systems market data net-
work, the most extensive of its kind in the
world. The network ranges from Hong
Kong to Switzerland to Lebanon to New
York, covering most of North America and
Free Europe. In conjunction with Reuters,
Ltd., the worldwide .news agency, the com-
pany also provides the nation’s newest finan-
cial news service.

The Ultronic Videomaster unit consists of
two major components—a keyboard and a
video unit that has a picture screen meas-
uring 12 inches diagonally. The keyboard
consists of 26 keys lettered A to Z. Keys
A to ] also include the numbers one to 10,
respectively. The keyboard also includes
other keys labeled with abbreviations com-
monly used in the financial community, such
as PR for “preferred,” representing a class
of equity security; WI for “when issued,”
representing a security traded, but not yet

available in the form of a certificate signify-
ing ownership.

The keyboard is detachable, allowing
greater flexibility in the arrangement of desk
and office space to meet customer require-
ments. For example, the keyboard can be
associated with a large-screen video monitor
displaying the information.

Ultronic Videomaster employs three basic
operating modes to provide specific market
information and service most demanded by
brokers. Each mode displays a separate set
of data. The operator of the unit can switch
back and forth between the modes without
having to re-program his selections.

(Continued on page 106)

Here's Sylvania's new desk-fop brokerage unit that
can retrieve a wide range of financial markef in-
formation at the touch of a finger. Named Ultronic
Videomaster, the unit features a keyboard which can
summon specific information about any one of more
than 8000 securities, as well as general market

data. The information is displayed on the 12-in.
video screen in concise, easy-to-read form.
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PASSING ¢

Could it be the letter, not the spirit, of the law they get you on?
By Thomas S. Kneitel, K2AES, KQD4552

olice radar traps (they call them “speed
meters” in polite company) are taking

over the American highways! Really! Fact
is, it’s almost impossible to drive along any
major highway without passing through se-
cret radar beams set up solely to monitor
your driving. Right this minute there are
almost 10,000 speed traps in operation in
the 50 states!

It shouldn’t come as any surprise to you
to learn that there are 15 in Chicago, or 22
in Los Angeles. But does it grab you a bit
when you find out that Biggs, California
(population: 831) has a trap? And would
you also believe Hayden Village, Idaho,
hometown to 39 hearty souls, has a radar
trap as well?

In truth, speed meters have become a
farce and a disgrace 10 law enforcement, a
shabby tool used by even the most miniscule
jerkwater as a way of bringing money into
the local treasury from unsuspecting out-of-
area motorists. Radar, once the proud won-
der-child of a technological society, has (in
the case of radar traps) been turned into a
gnarled, ugly, many-handed monster.

JANUARY-FEBRUARY, 1969

Paul C. Petrillo, a professional traffic en-
gineer in charge of the Traffic Engineering
and Safety Service of the AAA-affiliated
Automobile Club of New York, says, “Most
motorists can’t help becoming unintentional
violators when traveling on highways that
have speed limits that do not match road
conditions.” Arguing that radar traps have
litle effect on highway safety, Petrillo says
that motorists are the best judge of the most
safe speed for a given stretch of road

You're shook up now. You've just been
told that there should be no protection
against motorists heing swallowed up by
lunatics in 500-horsepower locomotives do-
ing the Indianapolis bit. Not so!

You'll first have to prove to me that a
marked patrol car statfed by a single offi-
cer cruising up and down a stretch of road
is less effective (and more economical) for
road safety than The Man hiding in the
bushes like a sneak with a few thousand
dollars of complicated electronic gear, radio-
ing ahead to another officer with instructions
on who to pull over for a ticket

Whatever became of the motorcycle cop
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of old, hiding behind the billboard? He’s
been replaced by Big Brother, skulking
around in the shrubbery with his magical
black box!

What It Is. The radar used by police is
a type known as “Doppler Radar.” This ra-
dar operates on the principle of relative mo-
tion between a source of the radar waves
and a reflective surface causing a frequency
shift in the reflected wave. The effect is
similar to the case of an automobile going
past a pedestrian. If the driver blows the
horn, the pitch seems -higher when the car
is approaching than when it is going away.

In the case of speed meters, continuous
radiation at a specific frequency is beamed
towards oncoming traffic and some is re-
flected back to the officer operating the
gadget. The reflected signal is compared
with a sample of the transmitted wave, and
the resulting shift in frequency. proportional
to the speed of the moving car, is called the
Doppler shift. At a speed of 100 mph, the
Doppler shift is 73 Hz.

Radar speed meters are usually employed
in either of several popular ways. The most
familiar method is to have the antenna
mounted on a tripod by the side of the

road and connected to the radar unit (hid-
den from the motorist’s view) by cable.
Sometimes the car is parked on the shoulder
of the road with the antenna in the trunk or
mounted by the driver’s window like a spot-
light. The speed indicator is in view of the
officer who checks out all oncoming traffic.
When a speeder is picked up, the officer
can then radio ahead to another car. Some-
times. too, the radar car itself takes off
after the errant motorist for the presentation
of the driving award, returning to the stake-
out spot when the fun is over.

When properly calibrated, radar speed
meters are accurate to within 1%. Their
weakness is heavy traffic, which causes con-
fused meter readings. Of course, deliberate
RF jamming would also do this, but any-
body wishing to try that little trick is asking
for some additional kicks from the FCC.

The Evidence. When you get pulled into
court after having been picked up by radar,
you have only a slim chance of talking your-
self off the hook. Usually, the officers have
an inked tape record of your sprint to show
to the judge. And even though it’s just a
squiggly line which doesn’t offer any proof
that it represents a record of your car, a
conviction ordinarily follows shortly there-
after.

In Nassau County, N.Y., police recently
added a new twist to eliminate any such

f

Comfortably seated in radar-trap vehicle, this officer has only to radio ahead to pickup cor and ZAPI—
instant speeding ticket. Unit immediotely above dash is Stephenson Radar Speedanalyizer, which, if we
are to believe the fuzz, tells the nice maon all he needs to know obout your speed, remotely.
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Having been warned
by roadsign that speed
is radar-controlled,
driver at right keeps
ear peeled to radar
defector. Unit in car
and in photo at right
below is Radatron's
Radar Sentry; unit in
photo at left below is
produced by Solar
Electronics.

doubts. A Volkswagen bus parked by the
side of the road snaps a combination photo
of your car along with a meter reading of
your speed. Just try laughing your way out
of that one!

Can They Be Jammed? There is only
one legal way of jamming a radar speed
meter, but it isn’t particularly practical. It
requires that you mount a 16-in. speaker
on the front of your car, stretch a piece of
plastic kitchen wrap tightly across the spcak-
er’s face, and glue strips of aluminum foil
to the plastic. When a 2000- to 3000-Hz
tone is pumped into the speaker it will cause
havoc with the meter readings. Assuming
you drive a large truck, you might just have
room for a setup of this sort. But then large
trucks (at least the ones I’ve driven behind)
never seem to get up the moxie to do much
better than 30 mph, even with a good tail

s

wind helping them along.

Other rumored tricks (like placing ball
bearings in the hub caps, dragging lengths
of chain bencath the car, and placing bun-
dles of tinfoil beneath the grille) are totally
useless for jamming.

Of course, the best protection against get-
ting radared is not to speed in the first place.
But speeding is a very peculiar word with-
out any hard definition. Nobody will argue
that roaring through a 30-mile zone at 75
mph isn't speeding—but did you ever notice
that you sometimes gain a lite extra speed
while driving down an incline?

You don’t have to make any effort to do
this; even if you take your foot off the gas
it happens and you end up exceeding the
speed limit. Short of riding with your foot
on the brake or dropping down into a lower
gear you’ll pick up 5 to 10 mph within the

SPEED METER
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first few hundred feet of even a gentle siope
and not cven notice the difference. Is that
speeding?

As you've probahly guessed. such sites are
among the more favored locations for radar
traps. So, too, are other spots where un-
suspecting motorists (especially ones not
familiar with the roads) can be expected
to accidentally and temporarily speed be-
cause of road conditions.

Such favorite places also include spots
where the speed limit abruptly drops with-
out adequate notice to drivers; long and
gently sloping inclines on a parkway (espe-
cially if they terminate in a right-hand
curve); and long, relatively straight,
stretches of suburban highway where the
speed limit seems to be strangely low.

Speed traps are almost always set up in
the same spots with little variation. The
police know the most effective places to

Three devices used by police in radar-trap setups:
above, radar speed meter installed in glove compartment
with automatic chart recorder af right (entire installation
would be unnoticed by passing motorist); right,

portable radar unit; below, radar antenna on window.

catch the unwary and there’s little point in
arguing with success; besides, if they change
spots they might face the horror of nabbing
a local resident. For instance, a radar stake-
out is in place almost daily a mile or two
south of Exit 10 in the southhound lane of
the New Jersey Turnpike; it seems a total
success. In Florida, you can count on one
going easthound from Bithlo and Cocoa on
state road 520. Anyone who drives a lot
soon learns to spot the most likely road con-
ditions for trap growing.

You also get to know that the mere fact
that a community has posted a vast array
of radar warning signs does not necessarily
assure you that radar is actually in use there.
Similarly, the absence of signs doesn’t mean
that there is no radar in use.

Just as there are roads where radar traps
bloom like posies in June, there are times
and conditions which will seldom face you
with one. Nighttime (except on major Flor-
ida highways) generally means radar-free
motoring; snow or ice on the roads and
heavy snowbanks alongside also spell radar-

ELeMENTARY ELECTRONICS



less driving. Even a heavy rainstorm sends
them all back whence they came. Highways
without shoulders (like elevated roadways)
and crowded city streets with traffic lights
at each corner are almost devoid of them.

Don’t forget, however, that there are a
number of non-radar speed-catching devices
which can be used in different applications
and instances. These involve black cables
stretched across the roadway at 22 feet apart
or white stripes painted across the roadway
several hundred feet apart. A new gadget
known as Vascar enables the police to check
your speed while their car is in motion (with
radar they must be parked) and moving
towards or away from you.

Is There Protection? The best protec-
tion, if you figure that you're a candidate
for the microwave beams, is to go Grey-
hound and leave the driving to them. If
you're a zooming maniac who hasn’t had a
nodding acquaintance with a speed limit in
10 years, you deserve to be removed from
the scene, even by something as shady as
radar. If you’re like most motorists—easy
prey to underhanded and rigged setups cold-
ly calculated to catch you off guard under
extenuating road conditions—there is some
hope for defending yourself.

To begin, study the cars parked along any
roads in areas of the kind we’ve been talk-
ing about. If they look like typical un-

Clocking Ranges
of Typical Radar Speed Traps

Can Can Be i

Band Measure Detected At ©
Used (feet) (feet) :
S 175 300-500 :
X 150 300 §
X 300 600
X 500-600 1000 or more i
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Latest unit to be added
to police arsenal of
speed-trap devices is
the Vascar (Visual
Average Speed Com-
puter And Recorder for
those who dan't dig
abbreviatians). Already
reported in Maine,
Indiana, and North
Carolina, unit permits
fairly accurate speed
checks even though both
police car ond suspect
car are in motian.

marked cars (solid white, black, and maroon
are popular), be on your guard. Secondly,
you can purchase either of two radar de-
tecting devices to warn you of radar traps
before they start putting you on the squiggly
line.

For the record, there are two different
radar frequency bands in use today. The
old S-band is on 2455 MHz, and the newer
X-Band is at 10,525 MHz. There are only
about 650 units still on the S-band.

The detecting devices are small (about the
size of a pack of smokes) and contain bat-
teries, circuitry, and a speaker. You clip
them onto your car’s sunvisor and aim their
antennas down the road ahead of the car.
When the set detects a radar signal from a
speed trap, the device makes a high-pitched
whine which continues until you are out of
the radar “zone of influence.”

You get an advance warning before you
actually hit this clocking zone because the
radar signals extend down the road for at
least twice as far as they are being used by
the trap. If the trap is measuring at 500
feet out, you will get a signal at least 1000
feet out—sufficient time for you to safely
slow down the 5 or 10 mph necessary to
save you a ticket. Of course, if you're really
burning the old rubber, you’ll never be able
to bring your car safely under control be-
cause some X-band traps start clocking at
only 150 feet out. To drop 60 to 30 or 40
mph in 150 feet on sudden notice is impos-
sible for most motorists and cars.

The Units. Of the two detecting devices
now being marketed, the one most often
seen is the Radar Sentry (sometimes mar-
keted under the name Driver Alert), manu-
factured by Radatron, Inc., 232 Zimmerman
St., N. Tonawanda, N.Y. 14120. The unit
stands guard on both the S- and X-bands
simultaneously; when there are no incoming

(Continued on page 105)
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There's A Heathkit Gift

NEW kit GT-18

1892

(loss ki)

NEW «it Gr-58

4795

NEW kit TA-38

*22500

kit $8-310

24900

84

The HEATHKIT “Boonie-Bike” ... The All-Season Trail Bike

Introducing the new Heathkit GT-18 Trail Bike it lets you go places
other people can't remote backwoods and forest areas rugged
mountain regions . . . isolated lakes & streams . . . rough country roads
and fong forgotten paths cven in the snow places inaccessible by

usual means. With the GT-18 you no longer have to depend on paved or
dirt roads, or even trails. The GT-18 is only 24'," wide — if there’s room
to walk, you can ride with this onec. But don't let the small size give you
the wrong impression. The GT-18 is full of surprises. 1t's larger and huskier
than a mini-bike, smaller, lighter and substantially more powerful than a
motorcycle-type trail bike . . . and it has the agility, stability, traction and
sheer guts of a mountain goat. Here's why: Pre-mounted on the welded
%" tubular steel frame is the easy-starting Briggs & Stratton § horsepower,
4 cycle engine, and it gives the 116 pound GT-18 extraordinary power.
Performance? You can't touch it for any price. The tubeless front tire is
big by trail bike standards (5.30 x 4.507), but the tubeless rear tire is nothing
short of huge 18 x 8.50°!! And that’s what's behind the amazing all-
surface performance that 8% " tread coupled with the two speed shift
and § horse engine wili power you thru mud. sand, snow, gravel, tall weeds
and rough underbrush . . . up steep hills & rocky paths that would put other
bikes totally out of it. And when the going gets snowy, just snap on the
optional ski accessory (GTA-18-1 at $16.95). Heath's unique *grip-lock™
mounting eliminates any need for tools too!

And stopping is easy and safe with the big hand-operated Bendix drum
type rear brake. Loaded with other features too . . . welded steel skid pan,
spring shock front suspension big, comfortable seat . . . safety spring-
loaded throtile . . . 400 pound load capacity and much more. The Heathkit
All Scason Trail Bike is so much fun you'll be looking for reasons to ride
it. h'tsﬁthe only way to go when the going gets rough. Order yours today.
125 Ibs.

HEATHKIT GR-58 Solid-State AM/FM Clcck Radio

The easy way to get up in the morning. Choose the morning news & weather
on AM or the bright sound of N music. AFC makes M tuning easy.
The **Auto™ position on the Telechron® clock turns only the radio on, or
use the “Alarm” setting for both the radio and the alarm. You can even
enjoy fresh cotfec when you awake in the morning, thanks to the clock-
controlled accessory AC socket on the back of the new GR-58. The handy
“*snooze’ alarm feature lets you wake up gradually for ten minutes to the
sound of the radio, then the alarm goes on push the “*snooze™ button
to silence the alarm for ten minutes more of music or news — the alarm
sounds automatically every ten minutes and the “‘snooze" button turns
it off, cycling continuously until the selector switch is moved to another
position. Fast, easy circuit board construction, smart blue hi-impact plastic
cabinet and top reliability make this GR-58 the clock radio for you. 8 Ibs.

HEATHKIT TA-38 Solid-State Bass Amplifier

The new Heathkit TA-38 is the hottest performing bass amp on the market,
for quite a few reasons. First, there's all solid-state circuitry for reliability.
Then there's the tremendous power the TA-38 puts out 120 watts of
EIA music power, 240 watts peak, or 100 watts continuous. Extremely low
harmonic & IM distortion too. Many amps suffer from “‘blow-out™ prob-
lems, but not the new TA-38 YOU CAN'T BLOW IT . . . it boasts two
12" heavy duty special design speakers with giant 3 pound 6 ounce magnet
assemblies mounted in a completely scaled, heavily damped %" pressed
wood cabinet -— those speakers will take every watt the amp will put out,
and still not blow. Sound? The TA-38 is 1ailored to reproduce the full
range of hass frequencies delivered by bass guitars and its sound with
combo organs and other instruments is remarkable. Easy 15 hour assembly
to the wildest bass amp on the market. Order one now and surprise the
guys with the high-priced gear. 130 lbs.

HEATHKIT SB-310 Professional SW Receiver

The finest shortwave receiver you can buy. Covers six shortwave broadcast
bands (49, 41, 31, 25, 19 & 16 meters), 80, 40 & 20 meter amateur bands
and 1! meter CB. And the new optional SBA-310-3 kit converts the 11 meter
band to 15 meters for additional amateur coverage. Has many of the same
features that have made Heathkit amateur gear the world’s best selling
pre-built & pre-aligned Linear Master Oscillator crystal-controlled
“front end” for same-rate tuning on all bands . . . linear tuning with 1 kHz
dial calibrations . . . separate RF and AF gain controls . . . 5 kHz crystal
filter included for clear AM, CW & SSB reccption . . . switch-selected upper
and lower sideband coverage . . . built-in 100 kHz calibrator . . . headphone
jack . . . calibrated 'S meter . . . famous Heathkit SB-Series styling and
much more. For the finest shortwave listening, order your SB-310 1oday.
24 Ibs. SBA-310-3, 15 Meter Conversion Kit, 1 1b., $9.95.
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Ideo. For Every Budget

HEATHKIT AD-27 FM Stereo Compact

The new Heathkit 27" Component Compact was designed to change
your mind about stereo compact performance. How? By sounding as if it
were made of top quality stereo components . . . which in fact it is. Heath
engineers took their highly rated AR-14 solid-state Stereo Receiver, modi-
fied it physically to fit the cabinet, and matched it with the precision BSR
McDonald S00A Automatic Turniable. Performance? Here's the AD-27 in
detail. The amplifier delivers 30 watts music power . . . 15 honest watts per
channe! enough to drive any reasonably efficient speaker system. Re-
sponse is virtually Hat from 12 Hz to 60 kHz, and Harmonic & IM distor-
tion are both less than 1% at full output. Tandem Volume, Balance, Bass
& Treble controls give you full runge command of all the sound. Select the
FM stereo mode with a flick of the rocker-type switch and tune smoothly
across the dial, thanks to inertia flywheel tuming. You'll hear stations you
didn’t know existed in your area, and the clarity and separation of the
sound will amaze you. The adjustable phasing control insures best stereo
separation at all times. And the automatic stereo indicator light tells you
if the program is in sterco. AFC puts an end to drift too. The BSR Auto-
matic Turntable has features normally found only in very expensive units,
like cueing and pause control, variable anti-skating device, stylus pressure
adiustment and automatic system power too. Comes complete with a
famous Shure diamond stylus magnetic cartridge. The handsome walnut
cabinet with sliding 1ambour door will look sharp in any surroundings,
and the AD-27 performs as well as it looks. For the finest stereo compact
you can buy, order your “27"* Component Compact now. 41 lbs.

HEATHKIT AD-17 Stereo Compact

Using the component approach of the AD-27, Heath engineers took the
solid-state stereo amplifier section of the AD-27, matched it with the high
quality BSR-400 Automatic Turntable and put both of these fine com-
ponents 1n a handsomely styled walnut finish cabinet. The result ts the 17"
— featuring 30 watts music power, 12 Hz to 60 kHz response, auxiliary &
tuner inputs, less than 1%, Harmonic & IM distortion, adjustable stylus
pressure & anti-skate control and much more. Order your 17" now. 27 lbs.

HEATHKIT AS-18 Miniature Speaker System

Miniature in size, but not in performance. This new Heathkit acoustic
suirension system features two Electro-Voice® speakers . . . a 6° woofer
and a 2';” twecter for 60 Hz to 20 kHz response. Handles 25 watts of pro-
gram material. Adjustable high frequency balance control lets you adjust
the sound to what you like. The 84" H x 154" W x 6'2" D walnut cabinet
is protected by clear vinyl for lasting good looks. Pick a pair of these per-
formers for stereo compacts. 16 1bs,

HEATHKIT MI-18 Solid-State Tachometer

The new Heathkit MI-18 has advanced performance features like unigue
inductive pickup for connection to any spark-type engine and any ignition
system, 0-6000 & 0-9000 RPM ranges, temperature compensated +4%
accuracy, stainless steel hardware, splashproof black & chrome case. Pick
the MI-18-1 for panel mounting, or the MI-18-2 with case and hardware.
Send for yours now. 4 Ibs.

HEATHKIT GR-17 Solid-State AM-FM Portable

Everything you want in an AM/FM portable: The all solid-state circuit de-
livers clear, stable AM from distances the mini-portables can't match, and
the FM section, with it’s 34" whip antenna, three IF stages and 5 uV sensi-
tivity performs like a high priced table model receiver. AFC for drift-frec
listening and easy tuning 100. All critical circuits preassembied and pre-
aligned, and the circuit board assembly makes construction even easier.
For the greatest sound around, get your GR-17 today. 5 Ibs.

HEATHKIT GD-325C Low Cost Solid-State Organ

Put the sound of live music in your home now with this low cost, all solid-
state Heathkit/Thomas Organ. It features all genuine Thomas factory-
fabricated parts and 5-year warranty on the plug-in tone generators. Ten
true organ voices . . . variable repeat percussion . . . 13 note heel and toe
bass -pedals for Ci to C2 range . . . two overhanging 37-note keyboards,
range C2 ihru Cs cach . . . Color-Glo keylights . . . 75 watt peak music
power amplifier . . . 127 speaker . . . vibrato . . . manual balance control.
Thousands of people have already experienced the thrill and unique personal
satisfaction of building this sophisticated, beautiful sounding musical in-
strument, and you can to0. It takes no special skills or knowledge — the
famous Heathkit manual with its easy 1o follow_instructions and giant
fold-out pictorials make the 50 hour assembly enjoyably simple. Comes
with finished walnut cabinet and bench plus 40-lesson self-teacher course,
Put the sound of music in your home this Christmas with the GD-325C
from Heathkit. 172 lbs.

JaNUARY-FEBRUARY, 1969
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NEW kit m)-18

2998

{panel mount)
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{cave mount)

kit AD=27

1699
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Heathkit Christmas Gifts

Now There Are 4 Heathkit Color TV's... Wish Your Family Merry Christmas This Year
All With 2-Year Picture Tube Warranty With A New Heathkit Color TV ... A Better
Buy Than Ever With New Lower Prices

kit GR-681

New GR-681 Deluxe Color TV 349995

With Automatic Fine Tuning (less cabinet)

The new Heathkit GR-68] is the most advanced color TV on the market.
A strong claim, but easy to prove. Compare the 681" against every other
TV there isn't one available for any price that has all these features.
Automatic Fine Tuning on all 83 channcls . . . just push a button and the
factory assembled solid-state circuit takes over to automatically tune the
best color picture in the industry. Push anather front-panel button and the
VHF channel selector rotates until you' reach the desired station, auto
matically. Built-in cable-type remote control that allows you 10 turn the
681" on and off and change VHF channels without moving from your
chair. Or add the optional GRA-681-6 Wireless Remote Control described
below. A bridge-type low voltage power supply for superior regulation;
high & low AC taps are protided to insure that the picture transmitted
exactly fits the 681" screen. Automatic dégaussing, 2-speed transistor UHF

tuner. hi-i sound output, two VHF antenna inputs plus the built-in
self-servicing aids that are standard on all Heathkit color TV's but can’t
be bought on any other set for any price plus all the features of the
famous 295" betow. Compure the 681" against the others.
GRA-295-4, Mediterranean cabinet shown $119.50
Other cabinets from $62.95 now only

Deluxe "295" Color TV... Model GR-295 *44.995

{less cabinet)
kit GR-295 i Big, Bold, Beautiful and packed with features qu quality American
brand color tube with 295 sq. in. viewing area new improved phosphors
and low voltage supply with boosted B+ for brighter. livelier color
automatic degaussing . . . exclusive Heath Magna-Shield . . . Automatic
Color Control & Automatic Gain Control for color purity, and flutter-free
pictures under all conditions . . . preassembled I} strip with 3 stages instead
of the usual two deluxe VHF tuner with ““‘memory™ fine tuning
three-way installation — wall. custom or any of the beautiful Heath factory
assemnbled cabinets. Add 10 that the unigue Heathkit self-servicing features
like the built-in dot generator and full color photos in the comprehensive
manual that let vou set-up, converge and maintain the best color picture
at aft times, and can save you up to 3200 over life of set in service calls.
GRA-295-1, Walnut cabinet shown . $62.95
Other cabinets from $99.95 now only

Deluxe 227" Color TV... Model GR-227 * 39995

{tess cabinet)

Has same high performance features and buili-in servicing facilities as
the GR-295, except for 227 sq. inch viewing area. The vertical swing-out
chassis makes for fast, easy servicing and installation. The dynamic con-
vergence control board can be placed so that it is casily secessible anytime
you wish 1o “"touch-up” the picture

GRA-227-1, Walnut cabinet shown $59.95
Mediterranean style also available at $99.50

now only

Deluxe “180" Color TV... Model GR-180 *34995

{less cebinet)
Same high performance features and eaclusive self-servicing facilities as
the GR-295 except for 180 sq. inch viewing area. Feature for feature the
Heathkit 180" 1s your best buy in deluxe color TV viewing tubes
alone list for over S245. For extra savings, extra beauty and convenience,
add the 1able model cabinet and mobile cart.

kit GR-180 GRS-180-5, table model cabinet and cart $39.95
o e Other cabinets from $24.95
ew Wireless 4 4 ”
TV Remote Control Now, Wireless Remote Control For Heathkit Color TV's
G Sl L Control your Heathkit Color TV from vour easy chair, turn it on and
off, change VHF channels, volume. color and tint, all by sonic remoie
‘ BT 36995 control. No cables cluttering the room the handheld transmitter is
| -‘:; all electronic, powered by a small 9 v. battery, housed in a small. smartl}
| - : styled beige plastic case. The receiver contains an integrated circuit and a
New Wireless meter for adjustment ease. Installation is casy even in older Heathkit color
TV Remote Control TV’s thanks 10 circuit buard-wiring harness construction. For greater TV
E‘ For GR-681 enjoyment, order yours now
$5995 kit GRA-681-6, 7 Ibs., for Heathkit GR-681 Color TV's $59.95
kit GRA-295-6, 9 |bs., tor Heathkit GR-295 and GR-25 Color TV's $69.59

kit GRA-227-6, 91bs., for Heathkit GR-227 and GR-180 Color TV's $69.9%
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HEATHKIT AR-15 Deluxe Solid-State Receiver

The Heathkit AR-15 has been highly praised by every leading audio and
electronics magazine, every major testing organization and thousands of
owners as THE stereo receiver. Here's why. The powerful solid-state circuit
delivers |50 watts of music power, 75 watts per channel, at + 1 dB, 8 Hz
to 40 kHz response. Harmonic & IM distortion are both less than 0.5
at full rated output. The world's most sensitive FM tuner includes these
advanced design features Cascode 2-stage FET RF amplifier and an
FET mixer for high overload capability. excellent cross modulation and
image rejection Sensitivity of 1.8 uV or better Harmonic & IM
distortion both less than 0.5 Crystal Filters in the IF section give a
selectivity of 70 dB under the most adverse conditions. Adiustable Phase
Control for maximum separation . . . elaborate noise operated squelch . . .
stereo only swiich stereo indicator light . two front panel stereo
headphone jacks . . . front panel input level controls, and much more. Easy
circuit board construction. For the finest stereo receiver you can buy any-
where, order your AR-15 now. 34 |bs. Optional walnut cabinet, AE-16.
10 Ibs.. .$24.95

HEATHKIT AJ-15 Deluxe Stereo FM Tuner

The remarkable solid-state FM stereo tuner section from the famous
Heathkit AR-15. If you already own a fine stereo amplifier, the AJ-15 is
the stereo FM tuner for you. It has the exclusive design Heathkit FET FM
tuner with two FET RF amplifiers and an FET mixer for 1.8 uV sensitivity
and excellent cross modulation. The tuner section is completely factory
assembled and aligned for easier construction too. Other features include
the exclusive Heathkit Crystal filters in the IF section for perfect bandpass
shape, noise-operated squelich, stereo threshold control. “Black Magic™
panel lights and more. Put the world's best FM sterco tuner in your system
now . . . the AJ-15. 18 |bs. Optional walnut cabinet AE-18, 8 Ibs...$19.95

HEATHKIT AA-15 Deluxe Stereo Amplifier

The powerful solid-state amplifier section from the famous Heathkit AR-15,
If you already have a fine sterco tuner, the AA-15 is the perfect mate for it.
It features 150 watts of music power — 75 watts per channel virtually
flat response from 8 Hz 10 40 kHz . . . less than 0.5% Harmonic & IM dis-

tortion at full output . . . individual input level controls . . . two front panel
stereo headphone jacks . . . a tone-flat switch that bypasses the wide-range
tone controls . . . loudness switch . . . positive circuit protection that makes

the power amplifier circuits virtually short-circuit proof and **Black Magic™
panef lighting. Put the world's best stereo amplifier in your system now
the AA-15. 28 Ibs. Optional walnut cabinet, AE-18, 8 |bs...$19.95

HEATHKIT AS-48 High Efficiency System

Our Finest Heathkit System . . . the new AS-48 with famous JBL® speakers.
The specially constructed 14° woofer employs a 4” voice coil, 114 pounds
of magnet assembly and an nert, self-damping material to deliver clear,
full-bodied bass down to 40 Hz. Crisp, open highs. up to 20 kHz come
from the 27 direct radiator. LC-type crossover. The three position HF level
control gives balance as you like it. All components are front mounted in
the beautiful one-piece assembled pecan finish cabinet for easy construction.
For very high performance stereo, order two of these amazing bookshelf
systems today. 43 |bs.

HEATHKIT AS-38 Bookshelf System

The New Heathkit AS-38is a medium priced system featuring JBL® spcakers
that's small enough to be used in apartments, yet delivers sound that quali-
fies it for use with the best of components. The 12° woofer and 2° tweeter
produce elean, natural response from 45 Hz to 20 kHz and the variable
high frequency level control lets you adjust the sound to your liking. For
easier assembly and a more solid sound, all components mount from the
front of the assembled walnut cabinet. Build in an evening, enjoy rich,
complete sound for years. Order two for stereo. 38 1bs.

NEW

FREE 1969 CATALOG!
Now with maore kits, more colqr.
Fully describes {hese slong with
over 300 kits for stereo/hi-fi,
color TV, efectronic organs, elec-

HEATHKIT 1969 |

In Canada, Daystrom Ltd.
O Enclosed is §
Please send model (s)

tric guitar & amplifies, amateur Name

] tadio. marine, educational, CB, Address
home & habby. Mail coupon or
write Heath Company. Benton City

Harbor, Michigan 49022,
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—————————— <3 HEATHXIT |EEt]
|
|

plus shipping. |

— |

|

= |

B I

; |

= — tate _ ip. |
Prices & specifications subsect o change withaut notice. CL:36_

kit AR-15

*3399

(less cabinet)

Wired ARW-15

*52500

{iess cavinet)

NEW «kit AJ-15

1899

{1ess cabinet)

NEW kit aa-15

- *169%

(less cabinet)

NEW kit As-38

14495



90

Wulter Hagen, golf titan
of the 20s, was first to ad-
mit that everything about tourna-
ment golf has changed since the
days when he caddied at Oak Hill
Country Club in Rochester, N.Y.
(Hagen, for the record, is one of 37
members of the Professional Golfers’
Association, an honor even the most
snobby would be reluctant to snivel at.)
Everyone expected new faces among the
top finishers at this great tournament course,
where gifted young Lee Trevino of Texas
defeated defending champion Jack Nick-
laus. But the method used by the Rochester
Holst Club to control crowds at the Oak
Hill Country Club was not expected.

s 28 B g

Archie C. Clarke, Chair-

man of the Communications
Committce, was the Rochester
member assigned responsibility for
providing communications for gallery
management and security control.
Through cooperation of the E. F. John-
son Co. of Waseca, Minn., he was able
to set up a complete two-way radio net-
work among the 18 marshals controlling
the crowds at each green. Each was

equipped with a Johnson Messenger 100
portable CB transceiver; the Club House
sported a Messenger Il base station.
Thanks to this unusual use of CB, play was
speeded up and crowd control maintained
throughout the four days.—Joe Gronk B

Unseen by participants and fans, 18 marshals quietly and effi-
ciently maintained crowd control during recent '68 U.S. Open Golf
Championship held ot Oak Hill Country Club in Rochester, N.Y. -
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PART VI—UNDERSTANDING BASIC CIRCUIT ACTIONS

WHAT YOU WILL LEARN. It is important that you
learn what an electrical or electronic circuit is. You
will now learn to recognize the hasic elements every
circuit must have. When vou complete this chapter
you will be able to examine a circuit and determine
how it works. In addition, vou will learn the simple
fundamentals used to determine how any electric and
electronie cireuit works.

ELECTRICITY AND ELECTRONICS

You will read or hear many definitions for electricity and
electronics which will seem to establish a diflerence hetween
the two terms. Are they really different? The truth is, elec-
tricity and electronics are far more similar than they are
different.

Electrical Circuits
In an electrical circuit, current from a voltage source flows

through conductors to an electrical device. (turn page)

* This series is based on Basic Electricity/Electronics,
Vol. 1, published by Howard W. Sams & Co., Inc.
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In passing through the device, current causes it to operate—a lamp lights,
a motor rotates, a doorbell rings, an oven heats, etc. The electrical device,
whatever it may be, must be part of a circuit connected to a voltage source.
Compare this to an electronic circuit.

Electronic Circuits

In an electronic circuit, current from a voltage source flows through con-
ductors and electronic components to perform a desired electronic function.
For example, radio and television receivers contain many electronic circuits.
In a radio, the functions of each circuit are such that the set reproduces a
sound transmitted by a broadcast station many miles away. Circuits in
a television set function in a similar manner and make it possible for you to
see as well as hear a broadcast.
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Basic Fundamentals I
A radio or television set is plugged into the same voltage source as a lamp, :
motor, refrigerator, or any other electrical device. Current and voltage make I
no distinction between an electrical or electronic circuit. They react the same |
in either. The components that have been built into the circuit(s) determine I
how current and voltage will be used to make the electrical or electronic device O I
operate. |
The following diagram expresses this concept by showing the relationship |
of the three elements contained in any circuit. If you accept the concept this I
illustration reveals and always remember it, you will have no difficulty in |
learning the electrical or electronic theory required to become a good I
technician. :
What does the illustration say? It states that any circuit contains only |
three factors—voltage, current, and circuit parts—which influence the circuit’s I
operation. }
|
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|

|
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~ The Electrical Elements in Any Circuit ~\

d

p —

VOLTAGE CIRCUIT PARTS .
{CURRENT

e i J

Voltage, as you know, is an electrical pressure that causes current to flow O
under proper conditions. Current flows if there is a closed loop (complete path)
from one side of the voltage source through the circuit components to the other
side. The amount and type of voliage to be applied and hew much current
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will flow is dependent on the type and value of components used in the eircuit.
As an example, you have seen circuits similar to those shown in the schematic
diagrams below.

s Circuit Examples ™\

7.
i
]

+ CIRCUIT
= . CIRCUIT
= VOLTAGE CONPONERT i VOLTAGE  COMPONENTS <
== SOURCE ? g SOURCE
CURRENT A CURRENT B %

Q1. What is the voliage source in part A above? In part B?

Q2. What is the circuit component in part A? What are they
in part B?

Q3. Which way will current flow (clockwise or counterclock-
wise ) in parts A and B?

Q4. Which part (A or B) contains a circuit that is a closed
loop?

Your Answers Should Be:

AL. The voliage source in part A is a battery and in part B it is
a transformer. (You may have stated AC or electrical outlet
for part B. However, you must get into the habit of looking
at the voltage that is applied across a specific cireuit shown
in a diagram. The left side of the transformer may he plugged
into a 117-VAC outlet, but it is in another circuit consisting
of the primary winding and the outlet. The ecircuit shown
conlains the voltage source and the circuit component. Remem-
ber to look for the specific voltage that is applied to an
individunal eircuit.)

A2. The component in part A is a lamp. In part B the components
are a diode (upper) and resistor (lower).

A3. Current will flow counterclockicise in part A and clockwise
in part B.

‘l'— CIRCUIT | %
= A VOLTAGE
= COMPONENT e
L CURRENT J L CURRENT

A4. Both circuits are closed loops.

JANUARY-FEBRUARY, 1969
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You were not expected to give as long an answer as those shown above.
If you arrived at the specific answers correctly, you have shown that you
remember and can apply the information studied in other chapters of this
course.

The questions and explanations were included to underline a significant
point—whatever happens in any circuit depends on the effect circuit com-
ponents have on its voltage and current. This may sound like a very simple,
easily understood statement. but those who do not study circuits with this
simplicity in mind will find them difficult. Those who approach every circuit
and resolve its complexities in terms of this simple, always reliable statement
will have no trouble whatsoever.

ANALYZING ELECTRONIC CIRCUITS

Using the approach stated in the preceding paragraph, see if you can follow
the analysis of a basic amplifier circuit. The circuit is similar to one of those
used in preceding chapters.

4 A Vacuum-Tube Amplifier -~
e -
I = ¢I OUTPUT SIGNAL
4 ¢ R
Gt B —UO—
? 3 E2
«— —¢—lih

\_ )

Circuit Function
This circuit uses a vacuum tube. The function of the circuit is to amplify

(increase) the voltage of the input signal, as shown in the difference between
the input and output waveforms. Disregarding the input and output signals
for a moment, you can find two voltage sources in this circuit—there are two
battery symbols. The actual circuit will probably not have batteries; the
symbols merely show that there is a DC voltage source across the points
indicated.

Q5. The three basic factors of any circuit are
——————— gy m——————yand ——————————,

Q6. The best method to use in analyzing any circuit is to
determine the effect that circuit components have upon
applied - - — - ——— and — = —————

Q7. Redraw the vacuum-tube amplifier circuit and show the

ELeMENTARY ELECTRONICS
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path and direction of current through the closed loop that
includes E2.
Q8. The three active elements in the vacuum tube above are

Q9. The purpose of the circuit is to — — — — — - — the input
signal,

Q10. The two battery symbols are used to indicate — -
——————— is being applied.

Your Answers Should Be:
A5. The three basic elements of any circuit are voltage, current,
and components,
A6. The best method to use in analyzing any circuit is to deter-
mine the effect that circuit components have upon applied
voltage and current.

AT7.

PLATE
o ORIDN| B eyt
I\

4

& QUTPUT SIGNAL
INPUT SIGNAL - CATHODE
S 3 VI
1 - [ iIIE—s 3

You had two choices for the current path. They are repre-
sented as solid and shaded lines above. Although the solid
line is correct, do not feel bad if you chose the other.

A8. The three active elements in the vacuum tube are control
grid, cathode, and plate.

A9. The purpose of the circuit is to amplify the input signal.

A10. The two battery symbols are used to indicate DC voltage

is being applied.

Control by the Grid

Current (the solid line in the preceding diagram) flows through the vacuum
tube (a triode) if its plate is positive with respect to its cathode. This is the
purpose of E2. The amount of current that flows can be controlled by the
voltage on the control grid with respect to the cathode. In fact, a small change
in grid-to-cathode voltage causes a large change in plate current.

The grid-to-cathode voltage is negative and, if sufliciently high, will stop
current {low altogether. As this voltage is made less negative, more and more
current will flow.

The input to the triode amplifier circuit has the same shape as an AC-vollage
waveform. It appears on the grid as a voltage also. Capacitor C1 and resistor
R1L play a part in placing this signal voltage on the grid. The line through

JanuarY-FEBRUARY, 1969
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the center of the input waveform is called a reference line. (Vollage must
always he thought of as being with reference to, or with respect to, some other
point in the circuit.) In this case the reference line refers to the DC grid
voltage (bias). The part of the wavelorm that is above the line is positive
vollage, and the part below the line is negative. Since it is AC, the voltage
of the signal is regularly changing from positive to negalive.

The purpose of El is 1o establish a uniform negative voltage between the
grid and cathode. This makes the grid negative with respect to the cathode.
In this circuit, current will not flow from the grid to the cathode. The changing
voltage of the AC waveform is also on the grid, subtracting from or adding
to the voliage of E1. When the signal voltage is going positive, it subtracts
from the voltage of El. For example if E1 were —1.5 volis (negative {rom
grid to cathode) and the signal were +0.5 volt al a given instant, voltage on
the grid would be reduced to —1 volt (the grid still negative with respect
to the cathode).

Q11. The control grid is (negative, positive) with respect to
the cathode.
Q12. What will be the voltage on the grid when the signal

]
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Q13. E2 makes the plate — == - ——— - with respect to the
cathode.

Q14. The amount of plate current that flows is controlled by
the - — - — - —— onthe == - — - - - .

Q15. In a triode amplitier, a small change in grid voltage
causes a (small, large) change in plate current.

Q16. The purpose of El is to make the — — — — negative with
respect to the — — — — — — — .

Your Answers Sheould Be:

All. The control grid is negative with respect 10 the cathode.

Al2. 2 volis.

Al3. FE2 makes the plate positive with respect to the cathode.

Al4. The amount of plate current that flows is controlled by the
voltage on the conirol grid.

Al15. In a triode amplifier, a small change in grid voltage causes
a large change in plate current.

A16. The purpose of 1 is 10 make the grid (control grid) negative
with respect to the cathode.

Change in Plate Voltage

As you can see, the voltage on the grid changes in accordance with the

ELEMENTARY ELECTRONICS
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changing voltage of the signal. Current through the tube changes in a like
manner—it increases when the signal rises in the positive direction. This is
because the negative repelling voltage of the grid is being decreased. When
the signal increases in the negative direction, it adds to the negative voltage
on the grid, causing plate current to decrease.

The changing current of the tube passes through R2 on its return to voltage
source E2, causing the voltage across R2 to change in the same manner as
the changes of the signal voltage. Since a small change in grid voltage causes
a large change in tube current, the changes in output vollage across R2 are
greater than the corresponding input changes on the grid. Thus, the signal
has been amplified.

Circuit Analysis Summary

The entire explanation or understanding of this vacuum-tube amplifier
circuit is based on the eflect the circuit components have on current and/or
voltage. This is true of any circuit. You should have had very little difficulty
in following the explanation even with limited knowledge of electricity. The
reason, of cowrse, is that everything was explained in terms of changes in
voltage or current with respect to the components of the circuit. The effect
that vacuum tubes, resistors, capacitors, and even voltage sources have on a
signal moving through a circuit requires a great deal of careful explanation.
1f you will remember to always relate the detailed descriptions to the effect
they have on voltage and current changes, you will have no trouble.

Q17. In a triode amplifier, the (negative, positive) terminal
of a DC voltage source is applied to the control grid.

Q18. The (input, output) signal causes grid voltage to vary.

Q19. Grid voltage regulates the amount of plate current by
(attracting, repelling) electrons in the tube.

Q20. The circuit which is shown above is called a(an)
————————— hbecause it increases the voliage of the
input signal.

Q21. The plate of the tube is kept at a (higher, lower) (nega-
tive, positive) voltage than the cathode.

Q22. The cirenit amplifies the input signal because (small,
large) changes in grid voltage cause (small, large)
changes in plate current.
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Q23. The changes in plate current cause (small, large)
changes in plate voliage.

Your Answers Should Be:

Al7. In a riode amplifier, the negative terminal of a DC voltage
source is applied to the control grid.

Al18. The inpur signal causes grid voltage 10 vary.

Al9. Grid voltage regulates the amount of plate current by repel-
ling electrons in the tube.

A20. The circuit is called an amplifier because it increases the
voltage of the input signal.

A21. The plate of the tube is kept a1 a higher positive voltage
than the cathode.

A22. The circuit amplifies the input signal because small changes
in grid voltage cause large changes in plate current.

A23. The changes in plate current cause large changes in plate
vohage.

How many different circuit components are there? If this question is
worrying you. you are worrying needlessly. There are only three major
components (parts).

The Major Parts of Any Circuit

W0 o——f(——0 o—— 00000 ——0
RESISTOR CAPACITOR COIL (INDUCTOR)

Resistors, Capacitors, and Coils
All circuits. regardless of their complexity, contain at the most only three
different kinds of parts—resistors, capacitors, and coils (often called
inductors).
The effect that a resistor has on current or voltage is measured in terms of
ils resistance, a term with which you are already familiar. The effect of a
capacitor is measured in capucitance. The eflect of a coil is called inductance.
The effect each has on voltage or current depends on whether it is DC or AC, O
and, if AC, how rapidly the voltage or current is changing. But each effect—
resistance, capacitance, or inductance—is based on a few easily learned
principles.
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Circuit Applications
The illustration below shows that an input signal is converted to that shown.

at the output because of the effect of circuit resistance, capacitance, and
inductance on the signal as it passes through the circuit. By this manner, the
operation of any circuit can be explained. The ground symbol shown in
the illustration is normally used as a reference point for zero voltage.

S The Elements of Any Electronic Circuit

e ELECTRONIC PARTS: -
INOUCTA
o | INPUT SECTION el OUTPUT SECTION
VOLTAGE _ CAPACITANCE ~ VOLTAGE

L _-L_GROUND

You might think that the symbol for a vacuum tube or transistor does not
look like an inductance, capacitance, or resistance. You are correct. However,
the way a vacuum tube or a transistor operates can be explained by how it
reacts in terms of resistance, inductance, or capacitance when current is
passing through it or when voltage is applied .to it.

Q24. The three different electrical factors in a circuit are

——————-— mm————— , and cireuit components.
Q25. The three different types of circuit components are
————————— y ————=——==———, and coils.
Q26. Operation of a vacuum tube can be explained in
terms of — === === —=— mmmm m—————— , and

Your Answers Should Be:

A24. The three different electrical elements in a circuit are voltage,
current, and circuit components.

A25. The three different types of circuit components are resistors,
capacitors, and coils.

A26. Operation of a vacuum tube can be explained in terms of
resistance, capacitance, and inductance.

CHANGING VOLTAGE AND CURRENT

Circuits in electronic equipment are designed to obtain the performance
desired of the equipment. A signal entering the first circuit is converted into
an output signal that becomes the input to the next circuit where it is converted
again. The input-conversion-output sequence continues through all the circuits

JANUARY-FEBRUARY, 1969
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until a waveform is obtained that will cause proper operation of the output
device.

Voltage and Current Waveforms
Since the exchange between circuits is accomplished by voltage and/or

current, a means of describing a waveform (signal) becomes very important.
Like any other object, a waveform has dimensions. A sheet of paper, for
example, is so many inches wide by so many inches long. A waveform has
height and width dimensions also, but diflerent units are used to describe them.

7 A Voltage Sine Wave ™

mEEREEN Jr T T
R T -
21 | o8 i I VOLTAGE AND CURRENT
" . | b 0 [ (! 5 L WAVEFCRMS ARE

2 N4l MEASURED IN TERMS

> A _j
-2 +—+—1-

Wi / WITH RESPECT TO TIME,
/||

|
unn;

pm——————————— [ [ N E

. J

The illustration shows a single cycle of a voltage waveform. The AC sine

| \ | | J l__ ] _[
-~ 1 — ﬂ OF THEIR AMPLITUDE
1 :
||
|
4

B )

wave, as this particular waveform is called, is continually changing at the
rate indicated by its curvature.

Circuit Applications

Normal presentation in equipment diagrams indicates the amplitude of a
waveform in terms of its maximum values. See diagram on next page.

Pait A (page 101) shows the same sine wave as on the preceding diagram.
The dimeusions are 8 volts from its positive peak to its negative peak. The
time duration of one cycle is 20 usec (imicrosecouds). A microsecond is one-
millionth of a second. Part B shows the same waveform after it has been
rectified (using a diode circuit, for example). The single peak remaining is 4
volts from zero to maximum positive. The time duration of the cycle is still
the same 20 psec.

Understanding the dimensions of a waveform is very important. Waveform
represenlalions of signals are used constantly in electronics, since a vast O
amount of information about a signal can be put into this picture form.
Amplitude and time values allow you to describe specifically what the vollage
or current will do in a circuit.
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Waveform Representations

T
i

4 VOLT.
8 VOLTS —f

A B

L 20 pSEC ——l

20 pSEC

w,

Q28.
Q29.
Q30.

Q31.

Q32.
Q33.

In an equipment, the output signal of one circuit be-
comes the - —— - - —————— for the next circuit.
The exchange of signals between circuits is accomplished
by - —————— or ——————— waveforms.

The dimensions of a waveform are — — — — — — — — — and

A sine wave is a continuonsly (steady, changing) voliage
or current.

In the diagram on the opposite page, what is the ampli.
tude of voltage at time increment 47

What is its value at time increment 8?

What is the amplitude at time increment 127

Your

A27,

A28.

A29,
A30.
A3l.
A32,
A33.

Answers Should Be:

In an equipment, the output signal of one cireuit becomes
the input signal for the next circuit.

The exchange of signals between cireuits is accomplished

by voltage or current waveforms.
The dimensions of a waveform are amplitude and time.

A sine wave is a continuously changing voltage or current.
At time increment 4, voltage has risen to +4 volts.

At time 8, it is zero volts.

At time 12, voliage has decreased 1o —4 vollts.

Amplitude and Frequency
As you have learned, waveforms can be described by their time and

amplitude dimensions. How is this done?

Time Dimension—Time is the horizontal dimension of a waveform. It is
usually represented in terms of seconds, milliseconds (1/1,000 of a second),
or microseconds (1/1,000,000 of a second).

The time line for a waveform usually represents the duration of one cycle.
In part A above, it is 20 usec and in part B it is 10 psec. From this, the duration
of a portion of a cycle can be determined. In part A, a half wave (half of a
full cycie) is 10 psec. A quarter wave in part A is 5 psec.

JaNuary-FEBrUARY, 1969
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s Time Duration of a Cycle ~

10 VLTS 10 VOLTS
1] O
|
A | B
}
]

. 1
! 20 ySEC I——m KSEC ——|
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Frequency—Since a waveform cycle repeats itself continuously, its fre-
quency can be determined. The frequency of a signal is the number of times
that it repeats itself in a certain period of time, usually one second. If the time
duration for one cycle is one second, the signal repeats itself once each second.
Its frequency, then, would be one cycle per second. If one cycle is 1/10 of a
second in duration, it repeats itself 10 times in one second, resulting in a
frequency of 10 cycles per second. As you have already determined, the O
arithmetic expression to find frequency is:

one second
Frequency = ——
time duration of one cycle

If the time duration is expressed in milliseconds or microseconds, the top
and bottom values of the right side of the expression must be expressed in the
same units of time. In other words, both top and bottom values must be either
in seconds, milliseconds, or microseconds. Failure to have these values in the
same units of time is a common source of error when solving this type of
problem.

7 Determining Frequency j

C T S —— e 2 S G WY S SN TEED e e — S S S I Wy e S e S a S S S - ——

= =

1 SECOND
f\ § 10 MILLISECONDS/CYCLE
FREQUENCY 1000 MILLISECONDS
A \/ 10 MILLISECONDS/CYCLE
100 CYCLES PER SECOND
—— 10 pSEC ——l

(]

]

~ 1 SECOND
/\ s— 1 MICROSECOND/CYCLE
FREQUENCY / 1,000,000 uSEC O
B 1 uSEC/CYCLE
B | U l
L i p

= 1,000,000 CYCLES
PER SEC
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V34. The time dimension of a waveform is measured from
(left to right, bottom to top).

035. There are ——————— microseconds in a second.

Q36. There are — — = — microseconds in a millisecond.

Q37. A full evele is 60 milliseconds. What is the duration of
a quarter cvele?

(038. What is the frequency of a 100-millisecond cyele?

Q39. What is the frequency of a 0.00}-s8econd eyele?

Your Answers Should Be:

A34. The time dimension of a waveform is measured from left
to right,

A35. There are 1,000.000 microseconds in a second.

A36. There are 1000 microseconds in a millisecond.

A37. A full cycle is 60 milliseconds. A quarter cycle would be 15

milliseconds.

A38. A 100-millisecond cyele has a frequency of 10 eycles per
second.

A39. A 0.0ul-second cyele has a frequency of 1000 cycles per
second.

WHAT YOU HAVE LEARNED

1. There is little difference between electrical and electronic circuits. Both
are based on identical principles. There is a difference, however, in the
manner in which the circuits are applied.

2. Whether it be an applicalion of electricity or one of electronics, circuits
operate in a manner that is determined by the effect the components of
the circuit have on current that is passing through the circuit or on the
voltage that is applied to the circuit.

3. All electronic components, regardless of their name or description, are
either resislors, capacitors, inductors, or a combination of these. The
effect they have on voltage or current is called resistance, capacitance,
and inductance. Since these are the only elements that constitute any
circuit. learning their principles well and then applying their effect on
current and voltage makes analysis of how a circuit works relatively easy.

4. Many students do poorly in learning electronics because they get lost
in descriptive detail. To prevent this from happening to vou, fit the
function of each component into its place in the mental image you have
retained of the entire circuit and what it is designed to do.

NEXT ISSUE: PART VIl—Understanding Transistors
This series is based on material appearing in Vol. 1 of the 5-volume set,
BASIC ELECTRICITY/ELECTRONICS, published by Howard W. Sams & Co.,
Inc. @ $19.95. For information on ths complete set, write the publisher at
4300 west 62nd St., Indianapolis, Ind. 46268.
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CB Directory

Continued from page 74

FS-23. Frequency synthesis is em-
ployed in this 23-channe! tube con-
figuration to obtain 1-control switch-
ing. Selective control can be added
later if you'd like this feature. Cost:
$299.95.

Sonar FS-23

J-23. A tiny transistorized CB trans-
ceiver, the J-23 comes complete
with all crystals you'll ever need,
has PA feature, a long list of extras,
plus built-in 12 VDC mobile power
supply. A top-of-the-crop item, the
J-23 sells for $230.95.

® SQUIRES-SANDERS,

C.

The Admiral. Topping the list of new
S/S entries for 1969 is the Admiral,
an all solid-state 23-channel CB base
station. Features include: pulse
eliminator, 5-watt transmitter,
speech compression, desk mike,
“dual antenna,” Hi/Lo sensitivity
switch, PA facility, on-the-air light,
digital clock, etc. With 117 VAC
supply, she sells for $329.95.

The Commodore. Another 1969 23-
channe! model, the Commodore fea-
tures solid-state construction, dou-
ble-conversion  receiver, crystal
filter, 7-kHz selectivity, adjustable
squelch, pulse eliminator, etc. A
mobile rig, she sells at $199.95.

CB MANUFACTURERS

Squires-Sanders Commodore

The Skipper. Another 1969 entry is
S/S's 23-channel Skipper. This rig
features dual-conversion receive,
solid-state construction including—
get this—an integrated circuit plus
field effect transistor, illuminated
S-meter, solid-state T/R switching,
speech clipping, PA facility, etc.
With built-in 12 VDC supply, it sells
for $159.95.

® SSBCO

Mode! ASB-11. With one of the
shortest manufacturer’s names go-
ing, SSBCO has been producing an
interesting line of combine AM/
SSB transceivers for quite some
time. The Model ASB-11, for exam-
ple, is an attractive set with 5-
channel operational capability fea-
turing a Collins mechanical filter.
Equipped for 12 VDC operation, she
sells for $277.50.

Model ASB-11A. A deluxe version of
the Model ASB-11 described above,
this one has a built-in noise blanker
circuit. Price: $322.50.

Model SSB-27. Similar to Model ASB-
11 without the AM feature. Only
$249.95.

Model SSB-27A. A deluxe version of
the Model SSB-27. Has built-in
noise blanker. Priced at $299.50.

® TRAM

ELECTRONICS, INC.
Titan Il. Where else can you pay
almost $500 for a single CB set?
Certainly a Cadillac in the Citizens
Radio field, the new Titan (I wraps
two CB rigs into one. The rig—much

Allied Radio Corp., 100 N. Western
Ave., Chicago, lll. 60680
Amphenol Corp., 2875 S. 25th Ave.,
Broadview, lll. 60153

Apelco Co. (Raytheon), 213 E.
Grand Ave., S. San Francisco,
Calif. 94080

Automatic Radio, 2 Main St.,
Melrose, Mass. 02176

Autronics Corp., 180 N. Vinedo,
Pasadena, Calif. 91107

B&K Mfg. Co., 1801 W. Belle
Plaine, Chicago, IIl. 60613
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Browning Laboratories, Inc., 100
Union Ave., Laconia, N.H. 03246
Burstein-Applebee, 3199 Mercier
St., Kansas City, Mo. 64111
Courier Communications, Inc.,
56 Hamilton Ave., White Plains,
N.Y. 10601

Craig Panorama, Inc., 2302 E. 15th,
Los Angeles, Calif. 90021

Demco Electronics, Inc., Rte. 1,
Bristol, ind. 46507

Eico Electronic Instrument Co.,
Inc., 283 Malta St., Brooklyn, N.Y.
11207

Tram Titan Il

the same as the SSBCO ASB-11—
features both sideband and AM, only
this time it's double sideband. Com-
pletely compatible with all single
sideband, double sideband, and
standard AM CB stations, the Tram
Titan !l comes with multi-function
S-meter, power meter, Collins me-
chanical filter, multi-stage RF gain
control, plus many, many extras.
Price: $482.00.

The Titan. One of the very few CB
rigs in this price category (above
$400), the Tram Titan goes virtually
unchallenged as one of the finest
base station transceivers on the
market today. With a 117 VAC pow-
er supply and full 23-channel capa-
bility, it's regarded highly in CB
circles. A perfect base set for the
mobileer with an XL-100, she sells
for $434.00.

The XL-100. The XL-100 lights up
flashing the channel you're operat-
ing on a large dial. Additionally, it
comes with a wide variety of special
features and is designed expressly
for mobile work. Extremely small,
the unit is equipped for all 23
channels. Selling price: $318.00.

® WORLD RADIO
LABORATORIES
Rustler 1. A set with tunable receive
—and spotting switch plus squelch
control plus noise limiter—and 11-
channel transmit, the WRL Rustler
Il also puts a crystal socket on the
front panel for added versatility.
With power supply (117 VAC and
12 vDC), she selis for $79.95.

General Radiotelephone Co., 3501
W. Burbank Blvd., Burbank, Calif.
91505

Hammarlund Mfg. Co., 73-88
Hammarlund Or., Mars Hill, N.C.
28754

The Heath Co., Benton Harbor,
Mich. 49022

International Crystal Mfg. Co.,
18 N. Lee Ave., Okiahoma City,
Okla. 73102

E.F. Johnson Co., 6552 10th Ave.
S.W., Waseca, Minn. 56093
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Kaar Electronics Corp., 2250
Charleston Rd., Mountain View,
Calif. 94141

Lafayette Radio Electronics Corp.,
111 Jericho Tpke., Syosett, N.Y.
11791

Mark Products Co., 5439 W. Fargo
Ave., Skokie, Ill. 60076

Chas. A Messenger Corp., 1405 N.
Avon, Burbank, Calif. 31505
Midland International Corp.,
1519-21 Atlantic St., N. Kansas
City, Mo. 64116

Mobilefone, Box 32, Anderson, Ind.

46015
Multi-Elmac Co., 21470 Coolidge
Hwy., Oak Park, Mich. 48237

Olsan Electronics. Inc., 386 S.
Forge St., Akron. Ohio 44308
Pace Communications Corp.,
24049 framoton Ave., Harbor
City, Calif. 90710
Pearce-Simpson, Inc., 4710 N.W.
77th Ave., Miami, Fla. 33100
J.C. Penney Co., 11800 W. Burleigh
St., Wauwatosa, Wis. 53213
Polytronics Communications,
Box 536, Baltimore, Md. 21203
Radio Shack Corp. (Realistic),
730 Commonwealth Ave.,
Boston, Mass. 02215

Raytheon Co. (Ray-Tel), 213 E.
Grand Ave., S. San Francisco,
Calif. 94084

,,,,,, b o, O

Regency Electronics, Inc., 7900

Pendleton Pike, Indianapolis, Ind.
46226

Robyn Co., 4303 Kroes Rd.,
Rockford, Mich. 49341

Sonar Radio Corp., 73 Wortman St.,
Brooklyn, N.Y. 11207
Squires-Sanders, Inc., Martinsville
Rd., Liberty Corner, N.J. 07938
$S8C0, Box 101, Chicago, lII.
60645

Tram Electronics, Inc., Box 189,
Winnisquam, N.H. 03289

World Radio Laboratories, 3415 W.
Broadway, Council Bluffs, lowa
51503

I S B

Radar Speed Traps

Continued from page 83

Newscan
Continued from page 19

signals it produces a low hissing noise remi-
niscent of a broadcast receiver not on a
station. As you pass airports or near large
harbors. you may hear the set gurgle or
bleep a few times whenever the airport or
ship radar scans past your anienna; these
signals do not sound anything at all like the
steady whine of a radar trap.

A second unit, the Radar Detector, is
produced by Solar Electronics, Box 15371,
Denver, Colo. 80215. This unit tunes only
the X-band and does not pick up S-band,
ship, or aircraft radars. In fact, until you
actually enter an X-band trap, the set makes
absolutely no noise or sound at all because
of a built-in squelch circuit. A test button
on the front pane! enables you to set off
the set’s warning signal in order to check out
the battery condition and to familiarize you
with the warning.

Are They Legal? According to the manu-
facturers of these devices, they are legal in
48 states though a few communities have
laws against their use. The two forbidden
states are Massachusetts and Virginia.

As for the morality of using the devices,
there is obviously both a pro and a con.
One manufacturer of detectors reasons that
the units actually help to promote road safe-
ty, his argument: with a detector in his car,
a motorist is more likely to keep his eye on
the speedometer and drive at posted speeds.

Could be, though you might also argue
that this man has an ax to grind. Whatever
the case, the fact remains that the electronic
age has brought forth upon our highways
10,000 eyes to monitor your driving habits. #
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sponse to any of the four signals may be a
jerk or a sudden movement of bands, arms. or
legs, or a more subtle response such as the
blinking of an eye. Priced at $285.00, the unit
is inexpensive considering it can be used to test
12,000 babies before batteries need replacement.

What Has Edison Wroth

The greatest single advance in lighting econ-
omy since the introduction of the light bulb has
been announced by Westinghouse engineers.
They have developed a new fluorescent lamp
with a life rating of 18,000 hours based on
three hours burning per start. On rapid start
circuits this represenis an increase in lamp life
of 50 per cenl over the ordinary 40-watt fluo-
rescent lamp now on the market. This rated I.fe
of 18,000 hours compares to an average rated
life of 750 to 1,000 hours for an ordinary house-
hold incandescent light bulb.

A key feature of the new Extended Service
lamps is the fact that they operate on all stand-
ard 40 watt ballasts and in all 40 watt fixtures.
This was accomplished by Westinghouse engi-
neers through the use of a new diameter T-10
glass tube, improved control of phosphors. a
change in internal lamp pressure and gases, and
an advanced electrode design.

The new lamp will mean substantial savings
for industrial and commercial fluorescent lamp
users. The longer designed life of the Extended
Service lamps will mean fewer lamp replace-
ments thus substantially reducing the total
maintenance costs over that of ordinary lamps.
Also. group relamping can now be done at much
longer intervals. When ordinary 40-watt in-
stallations are experiencing about 10 per cent
failures. those using the new Extended Service
lamps will just start to experience the first
normal failures. i
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For Bulls and Bears
Continued from page 78

The “Quote” mode simultaneously dis-
plays 17 items of information pertaining
to a particular security. The information is
updated continuously as market transactions
affect the issue. The video screen display in-
cludes this current market data: the most
recent sale price and time; an arrow indicat-
ing if the price is higher or lower than the
previous transaction; bid and asked prices;
high and low prices; opening and closing
prices; volume.

Presented at the same time is this key
background data: the latest 12-month earn-
ings per share of the company whose security
has been selected; the annual dividend; the
price-earnings ratio, and the yield.

The display also includes an alerting signal
to indicate a current news report that may
affect the security and when the issue trades
ex-dividend.

The “Marketminder” mode allows the
Ultronic Videomaster user to simultaneously
select and monitor the market price per-
formance of up to 18 separate stocks. What’s
more, the unit is equipped so that the user
can quickly and easily change any or all of
the 18 securities.

The mode allows the broker to keep in
direct touch with a personally selected list
of securities that might be of interest to
traders or other customers who are following
the trend of certain securities.

In addition to monitoring the latest prices
of 18 selected securities, the “Marketmind-

er” mode also indicates by a flashing plus or
minus sign beside the issue when the price
of a selected security breaks out of a trading
range which was previously assigned by the
Videomaster's user.

The trading range limit is assigned by use
of the third basic. mode, called “Limit-
minder.”

When the Ultronic Videomaster is
switched to the “Limitminder” mode the
operator of the unit may, in effect, ask the
unit to notify him electronically either
through the “Marketminder” or the “Limit-
minder” mode when a specific security has
advanced or declined in price to pre-deter-
mined limits.

When either limit is reached, a light on
the Ultronic Videomaster keyboard switches
on. In addition, a plus or minus sign flashes
beside the selected security. The plus or
minus signs also appear on the “Market-
minder” mode. The indicators continue to
signal until such time as the operator decides
either to alter or even completely eliminate
the limits.

In addition to the three basic operating
modes, Ultronic Videomaster also has an ex-
ceptionally broad capability for employment
of optional modes.

Among the optional features is a “Market
Summary” mode. By switching to this mode,
the operator will be able to display instantly
a wide range of general market information,
including the volume of trading on the New
York and American stock exchanges; the
number of stocks up in price, lower, or un-
changed; the major stock index averages;
stocks leading in trading volume, and sig-
nificant market sub-indexes. ¥

Hey, Look Me Over!

Continued from page 12

zles, including a blank that can be customized
by the user. The glue is non-toxic, non-irritating,
and non-flammable. Model 250 is available at
hardware stores for $22.95, complete with 3/32-
in. orifice nozzle and 60 sticks of glue. For
literature, write to Consumer Products Center,
United Shoe Machinery Corp., 221 Oley St.,
Reading, Pa. 19601.

How to Drown out the Instruments

For all you vocalists who're tired of having
your sonic time beaten by amplified guitars,

106

drums, organs, sitars, and all like that, Atlas
Sound has produced the Banshee. It’s a cobra-
flare horn, and it will spray out the vocals with
125 watts of peak power. Frequency response
of the Banshee is 100 to 12,000 Hz, and the
sound intensity is claimed to be 131 dB! Man,
that should drive your ear drums to the center
of your head. Impedance is 16 ohms. Banshee
has a built-in pre-wired phone jack; you just
insert a speaker cable with a two-conductor
phone plug and everybody can really dig those
crazy lyrics. Atlas recommends a spcaker stand
to elevate the sound above the crowd. It’s best to
keep the audience below the sonic boom. Atlas
has two models, the SS-4 for $25, the SS-2 for
$48. The Banshee is $121.00, and for more
poop, write Atlas Sound, Parsippany, N. I
07054.
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Hartman Direction Finder
Continued from page 64

have this information (you may be using a
road map to chart your way through a na-
tional park), Hartman tells you the differ-
ence between magnetic and true north for
land mass and waters in and around the
United States. It’s so simple to use that any
Boy Scout can show you how.

Does $59.95 Buy Accuracy? Though the
rotating radio compass is calibrated in 5°
divisions, 1° can be estimated with reason-
able accuracy, and a few test plots estab-

NULL-TUNING METER

Transistor radio is mounfed under frame that secures
azimuth diol. Battery compartment allows easy access.

lished that the navigator can expect an over-
all accuracy of 1°—comparing favorably
with RDFs priced several hundred dollars
more than the RDF-101.

Note that in our example of using the
RDF-101 no mention was made of *“boxing
the compass” to compensate for a boat’s
magnetic effect. This is because the RDF-101
magnetic compass is pre-compensated to re-
duce the effects of nearby magnetic objects.
Because of “bending” of radio waves caused
by mountains, etc.,, the RDF-101 delivers
maximum accuracy using radio stations lo-
cated up to 25 miles, though you can put
yourself “in the ball park™ with stations
located a greater distance.

Paraphernelia, Bah! Throw away the in-
struction book! One of the features we found
particularly appealing is the anodized alu-
minum plotting directions on the back of the
RDF. The plotting instructions are illus-
trated, and the user can easily determine his
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Navigator is ot point where bearings from two or
three BCB stations cross. Station Locator is included.

position even if the instruction book is lost.

How It's Made. The RDF consists of a
transistor BC radio mounted in a rotating
frame—the azimuth dial. The 9-V Burgess
2U6 (or equiv.) battery is a standard
transistor radio battery available in most
stores, and is changed through a cover on
the back panel. A plastic cover protects the
radio from water spray.

Summing Up. Though priced at a rock-
bottom $59.95, the Hartman Marine RDF-
101 provides the accuracy and dependability
of direction finders priced many times high-
er. By using standard broadcast stations for
direction finding, it eliminates dependency
on beacon stations requiring “homing” navi-
gation systems, and also does away with tidal
charts and wind calculations. And, of course,
you get the advantage of an RDF system
and a portable radio all in one case. For

additional information write to Hartman
Marine Inc.,, Dept. TG, 65 7th Ave,
Newark, N. J. 07104, ]

ALUMISUN INSTRUCTION PLATE

BATTERY COMPARTMENT

Permanent instructions are provided on back of RDF.
When lubber line points to N, rotate azimuth dial for
minimum reading (null) on meter; this gives bearing.
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Czech-Mate

Continued from page 34

scribe the national disaster. It was like a
Czech Chet Huntley saying, “David, we're
in one hellava mess!”

A midwest SWL, Gerry Dexter heard an-
other Prague-based underground radio on
11,990 kHz during an eight-minute English
newscast. “Operating from occupied Czecho-
slovakia,” it aired programs continuously in
English, French, German, Italian, even
Arabic.

To escape detection and provide commu-
nications within the occupied territory, a
number of the stations shared the 21-Meter
channel. Schnabel logged the following ex-
change.

“Free Legal Transmitter Eastern Bo-

hemua, base four ... Come in Northern

Moravia . . . Crocodile is calling . . .

Southern Moravia, please report in . . .

Goodbye, we'll be seeing you . . . Trans-

mitter Brno, came in . ... Friends in

Brno, we thank you . . . This is North-

ern Moravia.”

But there were more personal messages,
too.

“Simon Picha from Cdslav. Your family

is fine. Grandma and the children are

fine. You are to call 25-217 in Hradec

Krdlove.”

The U.5.5.R., smarting from the strong
world reaction to the takeover, tought back.
For the first time since 1961, the Russian
language programs of the Voice of America
and the BBC were jammed. Even neutral
R. Sweden and DeGaulle’'s Radiodiffusion
Television Francaise had their programs
blocked. To do this, the electronic buzzsaws
and squealers temporarily were shifted from
R. Peking channels to the western fre-
quencies.

Non-communist nations were accused of
aiding the “subversive elements™ in Prague.
A West German film crew was arrested and
charged with harboring an illegal shortwave
station in their van. R. Moscow reported the
alleged discovery of an underground radio
on the grounds of an unidentified western
embassy. Maybe it was true. Clandestine
voices originated from even more improb-
able locations, including—would you believe
—dreary old Pankrac Prison, headquarters
of the secret police.

To counter the broadcasts, the invaders set
up their own clandestine, R. Vltava (Mol-
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dau), somewhere in East Germany. But
hardlv anyone listened to the bland explana-
tions by foreign-sounding speakers that the
“liberation” soldiers had entered the country
to protect against counterrevolutionary plots.
Czech ham radio operators added to R.
Vitava's miseries by gleefully jamming the
signals with their own transmitters.

Strangely enough. the biggest threat to the
free stations was posed by a railroad train.
Packed with direction finding equipment for
ferreting out the hidden transmitters, it
crawled slowly across Czechoslovakia from
the border.

At Ceska Trebova, a rail junction 80 miles
east of Prague, Czech State Railway workers
rebelled. They would take the train no fur-
ther, they vowed. For hours the cars stayed
on a siding. Then the 25-Meter station sent
out this urgent message:

“All railroaders alert! All railroad per-

sonnel in Hradec Krdilové! The occupi-

ers have taken the locomotive and have
forced the train crew to continue. The
disabled train is again on the move, iis
goal unknown. Railroaders, the liberry
of our legal broadcasts is endangered.

We alert you that more remains to be

done. This train must be stopped!”

By the time the long overdue train limped
into the capital and its electronic gear was
unloaded, it was too late to do the Russians
much good.

In a crematorium chapel. an honor guard
of uniformed railway employees wept as the
coffin of Jindrich Krahulec was carried past.
A 20-vear-old locomotive engineer. Krahulec
had been shot to death by Red soldiers.

The end came on August 29. The broad-
casters had argued for continued resistance,
but once their nationa! leaders had been
forced to submit to Soviet demands, the sta-
tions could not hold out long. Grudgingly,
their staff members agreed to a return of
censorship as an indispensable means of
achieving the withdrawal of foreign troops
from the cities.

All programs of the phantom network
were routed through the Prague studio,
where they were carefully censored. Several
days later, these programs were replaced by
the ofticial, but no longer free, radio and
television services.

And what of the familiar voices? I's not
known what, if any, part the English-speak-
ing announcers played in the underground
operations. Since the resumption of the regu-
lar R. Prague progranuning, the voices of
Milan Brod and Jean Novakova have again

ELEMENTARY ELECTRONICS



been heard. Still unaccounted for at this
writing are Cecille Krizova, Vliadimir Novy,
and the Slavikova sisters, Paula and Jana.

As for those who fought and lost, Pelikan
and Hejzler suddenly found themselves on
“extended vacations.” For others, who were
able 1o leave the country, it was self-imposed
exile. Still others, apparently, were able to
return to their old jobs, though their subse-
quent fate is unknown.

“We have lost because we wanted every-
thing,” said one.

But in their gallant loss they won the last-
ing respect of their countrymen and the
world. a
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Dio-Tracer
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generator set to 10 Hz can be connected to
the EXTERNAL SYNC jacks, with S3 set to
EXT. Make sure that the RF output isn’t too
high: it may overload the receiver and dis-
tort the IF response curve.
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er generator, however, can be connected to
the EXT MARKER jack.

A large paper capacitor (about 0.1 «F)
should be connected across the oscilloscope’s
vertical input to narrow the frequency re-
sponse and sharpen the marker on the re-
sponse curve trace. Keep the marker gen-
erator's amplitude as low as possible to pre-
vent overloading the receiver and distorting
the response curve. You should adjust the
marker frequency to check IF response curve
limits.

The IF transformers can now be tuned
for the correct response. You can also check
the performance of Q multipliers or IF filters
by watching the peak or dip in the response
curve as they are operated.

With a couple of good books on hand,
you and your Dio-Tracer will easily master
most any alignment problem that comes up.
And the few inches of space that this gen-
erator takes up on your workbench should
prove to be extremely valuable property. &
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Operation 803

Continued from page 45

the Ord, Nebraska shortwave listener en-
tered the picture. Reading of Alix’s plight
in a radio club bulletin, Barry Deal decided
to help. “Operation 803" was born.

Barry's ‘plan was to buy several of the
vital 803s in the U.S. and ship them to
the Haitian station. Barry’s request for do-
nations in an SWL bulletin brought a re-
sponse from a number of shortwave listeners.
Soon the necessary funds were collected. A
temporary hitch developed when the teen-
ager was unable to locate the transmitting
tubes in his home town. A Voice of America
official then suggested a mail-order source
and the young listener placed an order for
two of the tubes.

Jeremie Thank-You. By late summer,

Some time later, Barry received a letter in
French, bearing the Jeremie postmark.
“This week | had the great joy of receiving
at Jeremie Customs the two 803 tubes that
you shipped,” Alix wrote. “I thank you very
much for this big gift!” The station owner
promised Barry that “La Voix de la Grand
Anse” would return to the air as soon as
possible. That promise has been kept. Re-
cently, listeners have reported hearing 4VAF
broadcasting popular music and infrequent
French announcements. “La Voix de la
Grand Anse” has been heard on its old fre-
quency of 5090 kHz, signing off at 0055
GMT. Other reports state it has been heard
until after 0115 GMT, indicating apparent-
ly that its schedule is still a bit irregular.
Radioteletype interference on the 60-
Meter frequency often makes reception very
difficult, but because of “Operation 803~
Jeremie’s residents still have their station
and DXers still have a chance to tune one
of the rarer stations in the hemisphere.

the 803s were on their way to Haiti.
AR Amplifier
Continued from page 43
distortion or coloration on thundering

chords or brass crescendos.

As for workmanship. the AR amplifier
is one of the finest examples of quality con-
struction we have seen in consumer equip-
ment. Chassis components are mounted as
though the amplifier were destined to be
blasted to the moon and back. Wiring is
oversize, with insulation we haven’t seen
outside of military equipment. Transis-
tor leads on the PC boards are left full-
length, reducing the possibility of soldering
heat damage during assembly. Wiring, even
where not usually done, is clamped or taped
down. And a PC board, which is nowhere

near the metal cover, is covered with “fish.

paper” to further reduce the possibility of a
short (which couldn’t happen anyway). It
is really no wonder that AR is able to offer
a truly unconditional guarantee in terms of
reliability and performance.

The AR amplifier is supplied with a per-
forated cover and a slightly oversize front
panel. A customizing wood escutcheon is
also supplied as a separate item. The amplifier
can be used “as is,” as a component, or it
can be placed in a panel cut-out with the
oversize panel concealing the cut. For a
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professional installation the entire front
panel can be removed to allow installation
of the wood escutcheon.

Summing Up. The AR amplifier will
provide even the most critical hi-fi enthusi-
ast with all the clean power, optimum re-
sponse, and low distortion he will ever need
or could possibly use. As an extra bonus he
will get some of the finest construction to be
found in consumer equipment.

For additional information, write Acous-
tic Research, Inc., Dept. D, 24 Thorndike
St., Cambridge, Mass. 02141. |

E

- "l suppose you realize, Hargood, that you
just launched our $1.2-million super-solar
research balloon without our $2.3-million
¢ super-solar research unit!"”
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CLASSIFIED@
FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

()

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 be in our New York Office by Jan. 10th. Address orders to C

. D. Wilson,

Manager, Classified Advertising, ELEMENTARY ELECTRONICS, 229 Park Avenue South, New York, N. Y. 10003.

ADDITIONAL INCOME

FOR SALE—MISCELLANEOUS

MONEYMAKING OPPORTUNITIES

MONEY—Sparetime Opportunity Panel- |

ists At Home Wanted By New York Re-
searcher. Leading research firm secking
people to furnish honest gpinions by mail
from home. Pays eash for all opinions
rendered. Cllents’ products supplted at no
cost. For information write: Research 669,
Mineola, N. Y. 11501. Dept. 633-EE

FREE! The World's Leading Money-
making Magazine. How and when to earn
a Second Income, develop a Spare-time
Business, get into Profitable Franchising,
become a successful Agent. For your free
copy—write Income Opportunities, 229
f:goka Avenue South, New York, Y.

BOOKS & PERIODICALS

TERRIFIC, New Army Written Book.
Basic Theory And Application of Tran-
sistors, $1.40 Postpaid. Devices, Box 136B,
Bronx, N. Y. 10463.

CATALOG of all Sclence & Mechanics
Craftprints. Send 25¢ to cover postage
and handiing to Craftprint Div., Science
& Mechanics, 229 Park Avenue South,
New York 10003,

BUSINESS OPPORTUNITIES

1 MADE $40,000.00 Year by Mallorder!
Helped others make money! Start with
$10.00—Free Proof! Torrey, Box 318-T,
Ypsilanti, Michigan 48197,

FREE _Book
Known Businesses.’" Fascinating! Work
hozmae! Plymouth 211-P, Brooklyn, N, Y,
11218.

EARTHWORMS

BIG Money Raising Fishworms and
Crickets. Free literature. Carter Farm-O,
Plains, Georgia 31780.

EDUCATION & INSTRUCTION

EARN Your Degree In Electronics En-
gineering. Highly Effective Home Study
Courses In Electronics Engineering Tech-
nology And Electronics Engineering Math-
ematics. Free Literature. Cook’s Institute
Of Electronics Engineering, P. O. Box
36125i Houston, Texas 77036. (Established
1945.

ELECTRICAL EQUIPMENT & SUPPLIES
PRINTED Circuit Board Kits. Materials.
Free Catalog. Seneca Electronics. P.O. Box
2022D, Kokomo, Indiana 46901.
ELECTRONIC COMPONENTS
FREE catalog of unusual electronic

items for the experimenter. Franks Sci-
ggt&rgc Co., P.O. Box 156, Martelle, Iowa
305.

SEND your favorite photo with $3.95.
I'll return Glant 24x36 Poster, Pat James
(EELD), 260 Conklin, Brooklyn, N. Y.
11236.

THE First Known Three Dimenslonal
Charts Cubic—Multiplier, Area—Triangle,
Percent—Interest, Board—Feet. All for
sg.soo. Abacoos, Box 1401, Gray, Penn.
15544.

GIFTS THAT PLEASE

3-D-CHESS Rules $2.00. 3-D-Chess
Ba%%%ds $18.00. Box 6531-R, Hampton, Va.
2 3

UNUSUAL gifts for the family! Free
catalog! Willlams, Dept. SMC-1, 1651
Shaw Place, Claremont, Calif. 91711,

MOUNTED Texas Longhorns  $35.00,
Hunter’s Horn $12.50. Fred Hackett,
Ettrick, Wis. 54627,

GIVE the best reading in the Mechani-
cal Field—give Science & Mechanics! $4.00
for year's subscription. Science & Mechan-
ics, 229 Park Avenue South, New York,
New York 10003.

HYPNOTISM

990 Successful Little- |

ADULTS Only! Hypnotize Successfully!
'Instantancous’”—''One Word''—' Agalnst
."" Methods Exposed! Complete jllus-
trated course—including Self-Hypnosis—
10 Hypnodisk—''Secret Nerve Pressure
Technique.”” (They never know!) $2.00
Results Absolutely Guaranteed! Fowler,
Box 4380, Woodbury, N. J. 08096

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for detalls. Universal
Inventions, 298-3. Marion, Ohlo 43302.

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, Md. 21215.

MISCELLANEOUS
ROOT BEER Formulas. Instructions
$3.00. ‘Tomarch, 1114—4lst. Brooklyn,

New York 11218.

QUART dried hops $1.00, with 101 rec-
ipes—Homebrewing. Winemaking, Hop-
breads, Sourdoughs, and supplies cata-
logue. Nichols Nursery, Northpac, Albany,
Oregon 97321

THERE is no charge for the Zip Code.

| Please use it in your Classified Ad.

10009 PROFIT Bronzing Baby Shoes.

Free Literature, Box 11069, Kansas City,
Missourl 64119.
MAKE Your Classiied Ad Pay. Get
‘“How To Wwrite a Classified Ad That
Pulls.”” Includes certificate worth $2.00
towards classified ad in S & M. Send $1.25
(includes postage) to C. D. Wilson, Science
& Mechanics, 229 Park Avenue South, New
York, N. Y, 10003.

PETS——DOGS, BIRDS, RABBITS, ETC.

BUY Direct—Save: Monkeys, Ocelots,
Birds, Reptiles, Pet Books. List 10¢.
Exotic Animal Importers Inc,, Box 3069-1,
Hialeah, Fla, 33013.

PROFITABLE OCCUPATIONS

NOwW—Learn Public Relations At Home!
Prepare for an exciting career—or study
public relations to enhance your own busi-
ness. Taught by skilled professionals by
mail, 72 lessons, about $5.00 each. Write
Dert. EE, American Institute of Public
Relations, 141 W. Jackson Blvd., Chicago,
Illinois 60604.

RADIO & TELEVISION

THOUSANDS and thousands of types of
electronic parts, tubes, transistors, instru-
ments, etc. Send for Free Catalog. Arc-
turus Electronics Corp., EME, 502—22nd
St., Union City. N. J, 07087,

CONTROL panels. Modernjze your elec-
tronic equipment with a professional alu-
minum name plate made from your speci-
fications. Free sample. Prerepco, Postbox
95, South Willington, Conn. 06265.

BUILD Distance Crrstal Sets. 10 plans
—25¢; 18 different—50¢; 20 different—>50¢.
Catalog. Laboratories. 12041-G Sheridan,
Garden Grove, Calif. #2640.

REMAILING SERVICE

SOUTHERN California Confidential Re-
malils 25¢. Able, Box 434, Rosemead, Callf.
91770.

SALESMEN—DISTRIBUTORS

SPINNING Satellite — amazing  outer
space toy. Fantastic potential. Sample,
detalls one dollar. Box 547, Altadena,
California 91003.

START YOUR OWN BUSINESS

NOW! Start your own wholesale or re-
tail business, amazing profits, no stocking,
we furnish catalogues. samples, promo-
tional list. Free literature write today.
Bro-Mel Co., 508 Oak, Quincy, Ill. 62301,

YOU'LL MAKE
MONEY

SAVE MONEY TOO—

BY READING and ANSWERING

THESE CLASSIFIED ADS
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You can earn more money

if you get an FCC License}

...and here’s our famous CIE warranty that
you will get your license if you study with us at home

NOT SATISFIED with your present income?
The most practical thing you can do
about it is “bone up” on your electronics,
pass the FCC exam, and get your Govern-
ment license.

The demand for liccnsed men is enor-
mous. Ten years ago there were about
100,000 licensed communications stations.
including those for police and fire depart-
ments, airlines, the merchant marine. pipe-
lines, telephone companies, taxicabs, rail-
roads, trucking firms. delivery services, and
so on.

‘Today there are over a million such sta-
tions on the air, and the number is growing
constantly. And according to Federal law.
no one Is permitted to operate or service
such equipment without a Commercial FCC
License or without being under the direct
supervision of a licensed operator.

This has resulted in a gold mine of new
business for licensed service technicians. A
typical mobile radio service contract pays
an average of about $100 a month. It's pos-
sible for one trained technician to maintain
eight to ten such mobile systems. Some men
cover as many as fifteen systems, cach with
perhaps a dozen units.

Coming Impact of UHF

This demand for licensed operators and serv-
ice technicians will be boosted again in the
next 5 years by the mushrooming of UIIF
television. To the 500 or so VHF television
stations now in operation, several times that
many UHF stations may be added by the
licensing of UHF channels and the sale of
10 million all-channel sets per year.

Opportunities in Plants

And there are other exciting opportunities
in aerospace industries, clectronics manufac-
turers, telephone companies, and plants op-
erated by electronic automation. Inside in-
dustrial plants like these, it's the licensed
technician who is always considered first for
promotion and in-plant training programs.
The rcason is simple. Passing the Federal
government's FCC exam and getting your
license is widely accepted proof that you
know the fundamentals of elcctronics.

So why doesn't everybody who “tinkers”
with electronic components get an FCC Li-
cense and start cleaning up?

The answer: it's not that simple. The gov-
ernment’s licensing exam is tough. In fact,
an average of two out of cvery three men
who take the FCC exam fail.

There is one way, however, of being pretty
certain that you will pass the FCC exam. And
that is to take one of the FCC home study
courses offered by the Cleveland Institute
of Electronics.

CIE courses are so effective that better
than 9 out of every 10 CIE-trained graduates
who take the exam pass it. That's why we can
afford to back our courses with the iron-clad
Warranty shown on the facing page: you get
your FCC License or your money back.

There's a rcason for this remarkable rec-
ord. From the beginning, CIE has specialized
in electronics courses designed for home
study. We have developed techniques that
make learning at home easy, even if you've
had trouble studying before.

In a Class by Yourself

Your CIE instructor gives his undivided per-
sonal attention to the lessons and questions
you send in. It's like being the only student
in his “class.” He not only grades your work.
he analyzes it. Even your correct answers
can reveal misunderstandings he will help
you clear up. And he mails back his correc-
tions and comments the same day he re-
ceives your assignment. so you can read his
notations while everything is still fresh in
your mind.

It Really Works

Our files are crammed with success stories
of men whose CIE training has gained them
their FCC “tickets™ and admission to a higher
income bracket.

Mark Newland of Santa Maria. Calif.,
boosted his earnings by $120 a month after
getting his FCC License. He says: “Of 11
different correspondence courses I've taken,
CIE's was the best prepared. most interest-
ing, and casiest to understand.”

Once he could show his FCC License, CIE
graduate Calvin Smith of Salinas, California,
landed the mobilc phone job he'd been after
for over a year.

Mail Card for Two Free Books

Want to know more? The postpaid reply card
bound-in here wiil bring you free copies of
our school catalog describing opportunities
in clectronics, our teaching methods, and our
courses. together with our special booklet,
“How to Get a Commercial FCC License.”
if card has bcen removed, just mail the cou-
pon at right.

2 NEW
CIE CAREER
COURSES

1. BROADCAST (Radio and TV) ENGINEERING ... now includes
Video Systems, Monitors, FM Sterec Multiplex. Color Trans-
mitter Operation and CATV.

2. ELECTRONICS ENGINEERING.. .covers steady-state and tran.
sient network theory, solid state physics and circuitry. pulse
techniques, computer logic and mathematics through calCutus.
A coliege-level course for men atready working in Electronics.

Cleveland Institute of Electronics

Cli
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1776 East 17th Street. Cleveland, Ohio 44114

=™

THESE CIE MEN PASSED THE FCC
LICENSE EXAM ... NOW THEY
HAVE GOOD JOBS

Matt Stuczynski,
Senior Transmitter
Operator. Radio
Station WBOE

“I give Clevcland In-
stitute credit for my
First Class Commercial
FCC License. Even
though 1 had only six
weeks of high schoo!
algebra, CIE's AUTO-
PROGRAMMED? lessons

make elec-
tronics theory and fundamentals casy. I
now have a good job in studio operation,
transmitting. proof of performance, equip-
ment servicing. Believe me. CIE lives up
1o its promiscs.”

Chuck Hawkins,
Chief Radio
Technician, Division
12. Ohio Dept.
of Highways

‘My CIE Course en-
abled me to pass both
the 2nd and st Class
License Exams on my
first attempt...1 had no
prior clectronics train-
ing cither. I'm now in charge of Division
Communications. We scrvice 119 mobile
units and six base stations. It's an inlerest-
ing. challenging and rewarding job. And
incidentally, | got it through C’IE's Job
Placement Service.”

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

Cleveland Institute of Electronics
1776 £. 17th St., Cleveland, O. 44114

Please send me without cost or obligation:
Your 40.page book "How To Succeed tn
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 Commercial
FCC License.
| am especially interested In

ST e |

———— e e e e e

|

I

|

I [ Electronics [0 Electronic

| Technology Communications
Broadcast Industrial

: o Engineering o Electronics
First Class [0 Electronics

: a FCC License Engineering

| Name 1 i

l 1PLLASE PRINT)

1 Address o N

| City —

: State _ Zip _ Age ____

| [0 Check here for G.t. Bill information
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NOT VA iD UNTE miGNED

Cleveland Institute of Electronics

WARIRANTY

of success in obtaining a

Government FCC License

The Cleveland Institute of Electronics hereby warrants that
upon completion of the Electronics Technology, Broadcast
Engineering, or First-Class FCC lLicense course. vou will be
able to pass the FCC examination for a First Class Com-
mercial Radio Telephone License (with Radar Endorsement) ;

OR upon completion of the Electronic Communications
course you will be able to puss the I'CC examination for a
Second Class Commercial Radio Telephone License:

AND in the event that yvou are unable to pass the FCC test
for the course vou select, on the very first try. vou will re-
ceive a FULL REFUND of all tuition payments.

This warranty is valid for the entire period of the com-
pletion time allowed for the course selected.

/) ,,‘ Vs A
- O (L e
Dr. G. O. Allen
President




BUILD 20 RADIO

CIRCUITS AT HOME
with the New Improved $2695

PROGRESSIVE RADIO “’EDU-KIT"'®

A Practical Home Radio Cdurse

:°l“; ":é‘éd:l’vzns % No Knowledge of Radio Necessary

* 3 TRANSMITTERS Y No Additional Parts or Tools Needed
* SQ. WAVE GENERATOR

% SIGNAL TRACER % EXCELLENT BACKGROUND FOR TV
* IslMPLILFIER o b'd SCHOOL ING!

: cl(;;t,NEA oslg:LELAT-lPoRR * Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The "Euu Kil' offers you an oulslanamz PRAC‘IICAL HOME RAOIO COURSE at a
rocu bottom price. Our Kll 15 desiEned l tr d o & ElectroniCs Technicians, mahkinig

of the most modern methods of hame tr will jearn radio theory. construc-
uon uracllct' and servicink. THIS 1S A COMPLI.IE RAOIO COURSE IN

You wit learn how to bulld radios. USINE recular schematics: how to w
in a nrolessuonal manner. how to service radios. You wil work with the standard type of
punched meta) chassis as well as_the latest ucveloumenl of Printed Circuit chassis.

You will iearn lhe basic Drm |I¢'s of radio. You will con dy and work with
RF and AF s and s equl cnl. vou will learn
and practice code, using the Prosresswc Code_Oscillator. u nd Practice
trouble-shooting, using the Prokressive Siknal Tracer. Prm.'rosslve suznal riector. Pro-

ressive Dyndmnc Radio & Electronics Tester, Square Wave Generator and the accompanys
ng instructio material.

You will rece-ve training for the Novice, Technician and General Classes of F.C.C. Radio

Amateur Licenses. You will bulld Receiver, Transmitter. Square Wwave Generator, Codo
Oscillator, Signal Tracer and Signal Injector ¢ircuits, and learn how to operate them. You
will receive an excellent background for television., Hi-Fl and Elcctronics.

Absolutely no previous knowledge of radio or sclence is required. The ‘“‘Edu-Ki
the product of many years of teaching and engineering experience. The *'Edu.Kit
provide you with a basic education in Electronics and Radio. worth many times the
price you pay. The Signa)l Tracer alone is worth more than the price of the kit.

: THE KIT FOR EVERYONE

ou do not need the slightest hackkround and backgrounds have successlullv
in radio or science. Whether You are lmu- Edu-Kit 6 hore than 79 coun-
ested In Radio & ElectroniCs because tries ol lh(' world. T Edu-Kit'' has been
want an interesting hobby. a well ayum, carefully d-s-:nvd. slep by_ste $O th
busl ess or a Job with a future you w 1 find YOu cannot make a mislake. 'l’tu- TEdu-Katt”
Edu-Kit'* a worth-while’ stment ., Aliows You to teach yoursell at Your own
Many mousanas of lnmvlauals ot aii rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

'l’he Progressive Radio **Edu-Kit’’ is the toremost educational radio kit in the world,
and 1s universally accepted as the standard in the field of electronics training. The *‘E
Kit'* uses the modern educational principie of '‘Learn by Dolnk.’’ Therefore you construct,
learn sChematics, study theorY, Practice trouble shooting—all in a closely intexrated pro-
gram designed to provide an easily-learned, thorough and interesting backiround in radio.

You begin by examining the various radio parts of the ‘‘Edu-Kit."* You then icarn the
function, theory and wirink of these parts. Then You build a simple radio. with this ftirst
set You will enjoy listening to regular broadcast stations. learn theory, Dractice testink
and trouble-shootink. Then you build a more advanced radio, leam more aayancea theory
and techniQues. Gradually, in a prokressive manner, and at Your own rate. you will
tind yourselt constructink more advanced multi-tube radio clrcuus. and aolng work Hke a
or. lrsslonal Radio Technician.

ded in (he “Edu-Kit"’* course are Receiver, Transmitter, Code Oscillator, Signal
'l'ncer. Square wave Generator and Signal Injector Circuits. These are not unprofessional
‘*breadboard’’ olppnmt-nh. but genuine radio c-rculh. constructed hy me.lnl o' pro'en-ona!
wiring and soldering on metal chassis, plus the ne of known
nted Circuitry.”” These circuits operate on your reqular Ac or ocC ‘house current.

THE “EDU-KIT” IS COMPLETE

1 receive all parts and y to Y en o and
ectronics €ircuits, each guaranteed to rate. Dur Kits contain mm-.. tube oCkets, varl
able, electrolytic, mica, ceramic¢ and v{wr dietectric condm-ou. res-nou. ﬂe strips,
hanh«v.ue. tubing, Punched metal chass Instruction Manuais, hook-up wire, solder,

] 1{1] ctifiers, colls. volume controls and switches,

In addmon you receive Printed Circuit materials, ing Printed Circuit chassis,
special tube sOCkets, hardware and instructions. You also recelve a useful set of tools, a
professional ciectric soldering ron, and a scif-poweres Dynamic Radio and Eiectronics
Tester. The “Edu-K also includes Code Instructions and the Progressive Code Oscillator,
In addition to F.C.C. Radio Amateur License training. You will also recive lessons for

ve Slgn.ll Injector, a Mig
0-TV Club, Free Conlul(a-
eges.  You receive all parts, tocls,

and O
instructions, etc. Everythino is vourl to keeo.
Progressive “*Edu-Kits' (nc., 1186 Broadway, Dept. 5290J), Hewlett, N. Y. 11557

Reg. U.S.
Pat. Oftf.

Troining _Electronics Technicians Since 1946

" FREE EXTRAS

SOLDERING IRON

ELECTRONICS TESTER
PLIERS-CUTTERS

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE + QUIZZES
TELEVISION BOOK + RADIO
TROUBLE-SHOOTING BOOK l

MEMBERSHIP IN RADIO-TV CLUB:
| CONSULTATION SERVICE » FCC
AMATEUR LICENSE TRAINING (
o PRINTED CIRCVUITRY

| SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will Dractice repairs on the sets that
o4 Construct. You will icarn Svmn'o",ﬂs

and car radios. You will learn how to
use the protessional Slgnal Tracer. the
unique Signal injector and the dynamic
Radio & Electronics Tester. while you
are learnink n this oractical way. you
will be able to o many a rePair job for
your driends and neixhbors. and charge
fees which will tar exceed the price of
the ‘‘Edu-Kit.’’ Our Consultation Service
will heip you with any technical Prob-
lems you may have.

FROM OUR MAIL BAG

J. Staraitls. of 25 Poblar PI.. water-
bury, Conn., writes: "l have repaired
several sets for my frie and made
money. The ‘Edu-Kit'" l)ard ‘tor itselt. 1
was ready lo spend $240 tor a Course,

tound Your ad and sent for Your

en Valerio. P. 0. Box 21, Magna,
Utah: “*The Edu-Kits are wonderful. Here
I am sendink You the Questions and aiso
the answers for them. | have been in
Radio ltor the last seven years, but like
to work with Radio Kits, and like to

o

bulld Radio Testing Eduipment, | en-
Joyed every minute | worked with the
titterent Tthe Siknal Tracer works

fine. Aalsg like to let You know that |
feel proud of becominl a member of Your
Radio-Tv Club.’

Robert L. Shuff, 1534 Monroe Aave..
Huntington, w. va.: *‘Thoukht | would
drop You a few lines to say that | re-
ceived my Edu-Kit, and was really amared
that such 3 bargdin can be had at such
2 |low price. | have aiready started re-
pairing  radios and phonokraphs, My
friends were really surprlsod ta see me
get into the swing of it so quickly. The
Yroumc shooting Tester that comes with

he KMit is really swell, and finds the
(rouhle. it there is any to he found.’’

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.
Dewuxe model $31.95 (same as reRular model except with superior parts
and tools plus valuable Radio & TV Tube Checker).

Check one box to indicate manner of payment

| enclose full payment. Ship “*Edu-Kit'" post paid.

Ship “‘Edu-Kit'* C.0.D. | will pay postage.

Send me FREE additional information describing “Edu-Kit.”'
Name

Address

City & State Zip

PROGRESSIVE “EDU-KITS' INC.
1186 Broadway, Dept. 529DJ, Hewlett, N. Y. 11557

——————e |
l PRINTED CIRCUITRY .

At no increase in price, the *“Edu-K '
now includes Printed Circuitry, You build
a Printed Circuit Signal Injector. a unique
servielng instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction is now
becoming popular in commereial radio and
TV sets.

A Printed Cireuit is a special insulated
chassis on whlech has been deposited a eon-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals.

Printed Clreuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in-
terested in Electronics. |




