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CO Makes It Possible

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

NEW 5 ) &= . A Silicon Solid-State 70-Watt Stereo Amplifier for $99.95kit,
) J : o $139.95 wired, including cabinet. Cortina 3070
_- Ep ws W e e O A Solid-State FM Stereo Tuner for $99.95 kit, $139.95 wired,
" - including cabinet. Cortina 3200.

A 70-Watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,
including cabinet. Cortina 3570.

NEW Silicon Solid State 150-watt Stereo Amplifier designed for audio
perfectionists. Less than 0.1% harmonic distortion, IM distortion.
Less than 0.6% at full output. Controls and inputs for every music
source. $149.95 kit, $225.00-wired including cabinet. Cortina 3150.
NEW70-watt Solid State AM/FM Stereo Receiver for $189.95 kit,
$279.95 wired including cabinet. Cortina 3770.
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Elcocraft The newest excitement in kits.
ot 100% solid-state and professional.
Fun to build and use. Expandable, interconnectable. Great as “jitfy'” projects
and as introductions to electronics. No technical experience needed, Finest parts,
pre-drilled etched printed circuit boards, tep-by-step instructions.

EC-100 Electronic Siren $4.95, EC-101 Electronic Burglar Alarm $6.95,
EC-102 Electronic Fire Alarm $6.95. EC-200 Electronic Intercom $5.95
EC-300 Audio Power Amplifier $5.95, EC-400 Electronic Metronome $3.95,

EICOCRAFT &
6 EXCITING NEW PROJECTS

EC-500 Tremoalo $9.95, EC-600 Electronic Light Flasher $3.95,

EC-700 Electronic “Mystitier" $4.95. EC-800 Photo Cell Nite Lite $4.95
EC-900 Power Supply $8.95, EC-1000 Code Osciilator $2.50,

EC-1100 FM Wireless Mike $9.95. EC-1200 AM Wireless Mike $9.95,
EC-1300 Electronic VOX $8.95, EC-1400 Solid State FM Radio $9.95,
EC-1500 Solid State AM Radio $8.95, EC-1600 Electronic Bongos $7.95

Color n’ Sound

ew dimension o]
music system. Introducing
the first inexpensive solid-state
electronic system which
provides true synchronization
of color with sound. watch
the music you love spring
to lite as a vibrant, ever
shifting interplay of colors.
Simply connect to speaker leads of your
Hi-Fi system (or radio). Kit can be assembled
in several hours — no technical knowledge or
experience necessary. Kit $49.95, Wired $79.95.

““The Professionals'"

5" Qscilloscope. DC-4.5m¢
for color and B&W TV service

sync limiter and amp.
$99.95 kit, $149.95 wired.

Model 232 Peak-to-Peak VTVM. 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.

Test Equipment 172

100 best buys to choose from.

laboratory precision at lowest cost.
Model 460 Wideband Direct-Coupled

and lab use. Push-pull DC vertical
amp., bal. or unbal. input. Automatic

EC-1700 Ham/CB Vox $8.95,

EC-1800 Electronic "TOX" $8.95,
EC-1900 “Treasure Finder" $9.95,
EC-2000 Electronic Organ $9.95,
EC-2100 Electronic “Eye” $9.95,
EC-2200 Electronic Touch Switch $8.95

Automotiv

EICO 888—Car/Boat
Engine Analyzer.

For all 6v/ 12V
systems; 4, 6, 8-cyl.
engines.

Now you can keep 4
your €ar or boat s

engine in tip-top shape

with this solid-state, portable, self-powered universal
engine analyzer. Completely tests your fotal
ignition/electrical system.

Complete with a Tune-up & Trouble-shooting Manual.
Model 888; $49.95 kit, $69.95 wired.

FREE 1969 CATALOG

EICO Electronic Instrument Co., Inc.
283 Malta Street, Brooklyn, N.Y. 11207

Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest dealer.

Address._. =
City.
State_
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10 Reasons why
RCA Home Training is

your best
investment
for arewarding

career

in electronics:

LEADER IN ELECTRONICS

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

RCA AUTOTEXT TEACHES

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

THOUSANDS OF WELL PAID
JOBS ARE OPEN NOW

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

WIDE CHOICE OF CAREER
PROGRAMS
Start today on the electronics career of
our choice. On the attached card is a
ist of “Career Programs”, each of
which starts with the amazing AUTO-
TEXT method. Look the list over, pick

Transistor experiments
on programmed breadboard —
using oscitloscope.

South, New York, N.Y. 10003
Science and Mechanics Publishing Co.

RADIO-TV EXPERIMENTER is published bimonthly af $4.00 per ve
Sezond class postage paid at New Y

the one best for you and check it off on
the card.

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

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

VARIETY OF KITS, YOURS TO KEEP

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

FROM RCA INSTITUTES, INC.
TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE
All students receive a valuable oscillo-
scope. Those enrolled in the TV pro-
am or courses receive the all-new
ransistorized TV Receiver—both at no
extra cost and only from RCA.

UNIQUE TUTTION PLAN

You progress at your Own pace.
You only pay for lessons as you order
them. There's no long-term contract or
large down-payment to lose. Even if
you decide to interrupt your training,
you don't lose a single cent.

1 RCA GRADUATES GET TOP
RECOGNITION

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

SEND ATTACHED CARD TODAY FOR
FREE DESCRIPTIVE BOOK

All courses and programs approved
for veterans under new G.i. BIll.

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

Canadians: These same RCA courses
are available to you in Canada. No
ostage. No customs. No delay. Yout
nquiry will be referred to our school
Iin Canada.

RCA INSTITUTES, INC. Dep't RX.D8
320 west 31st St., N.Y., N.Y, t0001

ACCREDITED MEMBER National Home Study Council

ar, by Science & Mechanics Publishing Co., 229 Park Ave
ork, N.Y. and at additional mailing office. Copyright 1748 by

o

Construction of Oscliloscope.

Construction of Multimeter.
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ELECTRONICS MAKES LIKE THE CIA!

39 Ficklé Finger Finder—rells you who's kidding who!
56 Super Speakers Go to War—big blasts for the énemy
65 Eavesdropping on the Spies
SPECIAL CONSTRUCTION PROJECTS
71 Sonic Boomer—vhf converter takes to the air
73 Blue Chip Portable
81 Hi-Fi Supermeter—shows how hi the fi!
SCIENCE SPECIALS _
45 'I‘appjng the Treasures of the Last Continent
53 Frozen Magnetic Forces—like pop art gone gauss-ian
FOR THE YOUNG AT HEART
50 Absentee Sit-in—Mohammed and the mountain again
68 Mad About Monsters—Frankenstein, you listenin’?
79 Street Corner Santa Claus
ELECTRONICS FEATURES
38 Strange World of Ham—carroon page
59 Why Subways Aren't for Sleeping
76 Imagineering—design tips from our readers
78 New Hope for the Blind
80 U.S. Moves to Stop Volt Drain
AS OUR LAB SEES IT ;
77 Scott LT-112B FM-Stereo Tuner
84 Dual 1019 Automatic Turntable
COMMUNICATIONS: CB © HAM e SWL
18 CB Rigs & Rigmarole—what’s new
64 Propagation Forecast
90 Ham Traffic——the beauty of being breathless
REGULAR DEPARTMENTS
8 Positive Feedback—editorial chit-chat .
14 Bookmark—by Bookworm
20 New Products
29 Ask Me Another—lotsa goodies
32 Literature Library
White's Radio Log, Vol. 50, No. 3—Page 92
Cover ms,
phOtO by ...“...' Iad
B e
Heicklen * Rl
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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 carning 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 electronics.

STEP =3 is carning 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 arc alrcady technicians when
they begin the course.) Engineering technicians usuaily work
directly with scientists and engineers, analyzing and solving
engineering problems. You can make inore money as an engi-
neering technician!

Accreditation, and G.l. 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.1. Bill. Just mail
the coupon, or write or telephone us for full informa-
tion without obligation.

)
Grantham School of Electronics

818 18th Stree!t, N.W.
Washington, D.C. 20006

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

Telephone:
(202) 298-7460

Telephone:
(213) 469-7878

JANUARY, 1969

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 clectronics. I understand no
salesman will call.

RT 12-68

Name Age
Address
City State Zip
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Grantham School of Electronics

has conferred on

John Doe
the degree of
Assoclate in Sclence In Electronics Enginccring

with o the rights and previees thereunto sppertaring I witness therent thes dploma duly sgied
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now there are 3
- time & tool-saving
double duty sets ,,,.

New PS88 all-screwdriver set
rounds out Xcelite's popular, F
compact convertible tool set line.
Handy midgets do double duty
when slipped into remarkable

hollow “piggyback” torque ampli- Ps8s
fier handle which provides the S slot tip,
3 Phillips

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,

2 Phillips
screwdrivers,
2 nutdrivers

screwdrivers

P§120

10 color
coded nutdrivers

Dec. '68/Jan. '69
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Want a high-pay career in Electronics?’

This

- free book
may change
your life

it tells how to go about getting the key
to job success in the growing electronics
boom-a Government FCC License

HERE'S A BIG BOOM IN ELECTRONICS. And YOU
T can be part of it. You don’t need a college edu-
cation or any previous experience in electronics.
The free book shown here tells you how.

In the last 15 years, the electronics manufacturing
industry alone has grown from $2.7 billion to $17
billion, and is expected to hit $24 billion by 1970.

Thousands of trained men are urgently needed to
help design, manufacture, inspect, test, instail, op-
erate, and service electronics marvels that are mak-
ing headlines. If you qualify, it means a secure,
steady, high-pay job with a real future.

Maybe you'd like to become a broadcast engineer
...put famous radio disc jockeys and television en-
tertainers “on the air.” Or be your own boss servic-
ing some of the more than a million two-way mobile
radio systems in taxis, trucks, trains, etc. Or work
alongside famous scientists developing and testing
such electronics miracles as picture-frame TV,
desk-top computers, pea-sized hearing aids, rocket
guidance and control systems.

Regardless of which you choose, the secret of
“getting your foot in the door” is getting an FCC
Commercial License issued by the U.S. Govern-
ment. It's government-certified proof, respected by
employers everywhere, that you have passed a
standard Federal exam on the fundamentals of elec-

ENROLL UNDER NEW G.l. BILL

All CIE courses are available under the new
G.l. Bill. If you served on active duty since
January 31, 1955, OR are in service now, check
box in coupon for G.I. Bill information.

JANUARY, 1969

How to get a
Commerclal
FCC License

and what [t means 1o you

tronics—that you're not just an electronics handy-
man, but a real “pro."” Many jobs legally require }t.

Now, because of the importance of getting your
FCC Commercial License, the Cleveland Institute
of Electronics has prepared a valuable 24-page
booklet telling you how to go about it.

You will find out why the Commercial FCC Li-
cense is often called the “passport to success.” You'll
see how and why the U.S. Government issues these
licenses. You'll learn how you can get your license
...and qualify for top opportunities in Electronics.

With this booklet, you will receive a second free
booklet, “How to Succeed in Electronics.” It's the
catalog of the Cleveland Institute of Electronics...
first organization to offer an FCC License Warranty
(see below). You will learn why better than 9 out of
10 men with CIE training get their FCC Licenses,
even though 2 out of 3 without this training fail.

To reccive both books without cost or obligation,
just mail the coupon below. Do it right now—it may
change your whole life.

____________________ -
" "MAIL COUPON FOR 2 FREE BOOKS

Cleveland Institute of Electronics
1776 East 17th Street, Dept. EX-29, Cleveland, Dhio 44114

Please send me, without cost or obligation, your 24-page
booklet. ""How to Get a Commercial FCC License,” together
with your school catalog of license-preparation courses.

—
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NAME . coveoesnosecssccccsccoccsenavonvnnss AGE.cvee
(Please print clearly)
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A Leader in Electronics Training...Since 1934
EX-29
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Jurian M. Sienkiewicz, EpiTor

oustache Wax, Anyone? I know it will hap-
pen! Someone will write the Editor, asking
whether or not the moustache worn by Gene
Cashman on our cover this issue is for real. In
the interests of honest reporting I must state the
moustache is not real. However, Gene was
sporting the bristly ends of a rudimental mous-

Ramuk of Rabat is no other than Gene Cashman, o
professional actor and model. Gene had a lof of
fun posing for this cover until his moustache dropped.

tache indicating he lost the original about elec-
tion time. I tried to pry the truth from him as
to why the upper lip was shorn clean, but Gene
refused to reply with fingers pressed to our
Fickle Finger Finder. To understand why Gene
feared the Fickle Finger Finder you only have
to put one together. Complete plans are given
in this issue, starting on page 39. You'll find
the Fickle Finger Finder fantastic for fun or
fame! :

It's The Greatest! Leafing through page after

page of the latest Hi-F1 BUYERS' GUIDE here in
Big City Editor's office, my hurdle is how to
convince my readers that this book is every bit
as great as I think it is. I'll begin by saying that
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-

A Sy

A really good buy

r—Hi-Fi Buyers’ Guide
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. To round off fully 35 pages
of test reports, this issue offers some first-rate
features that are bound to be of interest to eve-
ryone who wants their true hi-fi dollar’s worth.

You'll find the Fall/Winter 1968 Hi-F1 Buy-
ERS' GUIDE on your newsstand now. Price is
$1.25, but don't look on the outlay as money
spent. How come? Simple!~ The purchase price
is peanuts compared to what you can save by
using and applying the wealth of information it
contains. But that's only my opinion—get a
copy of Hi-F1 BUYERS' GUIDE and agree with
me!

Hey, Mr. Postman. This is not a letter col-
umn, but my regular readers know that I pub-
lish letters from time to time for various rea-
sons. Here is a letter on a plea for information.

Calling Nimbus Followers

I'm a high school student in the senior year and
now in the process of building an automatic pic-
ture taking reception station for the current Nimbus
and ESSA series weather satellites. I should be op-
erational this coming fall. This station is not of the
commercial variety, but of the type now being built
for amateur use; preferably the one designed by
K2RNF in 1965. This is the one that can be built
for less than $250.00 as opposed to the commercial

type running in the $35,000 range.
I would like to get in contact with other amateurs
(Continued on page 10)

Rap10-TV EXPERIMENTER



MAIL
ORDER

A selection of products available by mail for
Aill merchandise sold on a money-back quarantes. Order

SHOPPING MART T

readers of Radio-TV Experimanter.
Direct by Stock No. Send check or M.O.

~ GIFTS!

$% G2 YOUR MUSIC IN DAZZLING ACTION with

Adds a spectacular new dimension to the
world of music and entertainment. Now
you can ACiually see your favorite musical
selection translated into fantasiic patterns
of beautiful color—each individual note
crenting its own unique. twixting. radiat-

ing shape . each shape dancing and
prancing. whirling and swirling in perfect
time with the music. Science. art and
electronics combined with dramatic re-
sults. Attuches in séconds to your radio,
tape recorder. hi-fi or stereo with two

MoSick1SioN

Dramatic Breakthrough
In Audio-Visual Enjoymenf

Loads of fun! Wonderful for parties! Prae-
tical, too! Unlimited special effects for
bands. dances, clubs, siales meetings,
trnde shows—put zip into classroom or
private music instruction and apprecia-
tion. Available in Cabinet Model. Tube
Unit, 8” and 12" sets or build your own
MusicVision® with our low-cast Do-lt-
Yourself Kit—ull you'll need is a light
source. 1f you don’t have one. the versa-
tile Edmund 2Bmm 500 Watt Projector
ix u terrific bargain. Order by stock num-
bers listed below. Money-hack guarantee.
Comblete Information in new eatalog.
Send 25¢ in coin for fully illustrated. 16-
page Booklet No. 9096HP “*Introduction

alligator clips. Can be uxed on amatl AT S

screens, large walls, stages and whole to MusieVision.

auditoriums, *Pntent Pemiing

8" DO-IT-YOURSELF KIT—Stock No. F1O009HP . . .. oo vt i $22.%0 Ppd.

8” SET (Motiondizer, color wheel, apertures ) —Stock No. 71,030HP. . . $45.00 Ppd.
12" SET (same as above w/larger Motiondizer) —Stock No. 71,032HP . $57.50 Ppd.
WALNUT VENEERED CABINET MODEL—Stock No. 85,181HP. .. .. .. .$99.50 F.0.8.
500, WATT 35mm PROJECTOR {for above sets)—Stock No. 71.057HP . $24.50 Ppd.

TOP-QUALITY LOW.COST STROBE

Create apectacular psychedelie lighting effects
with this genuine clectronic strobte. Terrifie
for parties. special oceasions, experiments
. . . perfect for combos. night efubs. dances,
exhibitions. Adjusts from 1 10 short-dura-
tion fianhes per second—rfot a maeke-shift
mechanical device. Amaze friends with old-
time movie effects. Best party ice-breaker ever

“‘freeze’’ the action and ‘‘unfreeze’’ your
guests. Practical too—check action of mod-
erate-speed machlnery. Xenon iainp ¥ives one

million flashes. 614" diam. reflector. Uses
reg. 110-120 veoit A.C. current. Handsome
soltd walnut cabinel, PYa”"xD3g"x4”. Send

for Bulletin £ 73—dencribes other startlingly
new unique lighting ctfects.

Stock No. 7JO,989HP. ... ...... $79.95 Ppd.

WORKING MODEL DIGITAL COMPUTER
solve problems, teach logle, piay games with
mintature version of glant electronic bralnsl
Adds. subtracts, multiplies. shifts, coniple-
menis, carries, memorizes, Colored plastic
parts easlly assembled, 127x314"x1%". Incl
step-by-step assembly disgrams, 32-p. in-
struction book covering operution, computer
language (binary system) progrumming, prob-
lems and 15 experiments,

Stock No. 70,683HP........ .....$5.98 Ppd.

IT'S HERE—BIG, NEW DIGICOMP 111
Stock No. 70,946HP.........$16.00 Ppd.

JANUARY, 1969

NEW! LOW-COST COLOR ORGAN

Create tremendous varlety of unusual and
beautiful effecta, Simply plug in 3 diff. sets
of evlored lights and place near audio source.
Notes picked up by interlor ‘‘mike’’ deter-
mine which evlored lights go on—loudness
determines Intensity. Surprisiny numher of
commercial, display and home ums—control
lighting in pools and fountains, window and
hotiday decorstlons. great for parties Tough.
compact unit  with light intensity control,
4.0 167 x 214" x 413", 1 1b, 6 oz

Stock No. 1900HP. .. ..... ..$39.95 Ppd.
Stock No. 71,103HP—
10Mm. M or..............3195.00 Ppd.

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY. ORDER « MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC CC

300 EDSCORP BUILDING
» BARRINGTON. NEW JERSEY 08007

ASTRONOMICAL TELESCOPE KITS
Grind your own mirror for powerfu) tele-
scope. Kit contains fine onnealed pyrex
mirror blank, tool, abrosives, diagonal
mirror and eyepiece lenses, You build

instrument valuved from $75.00 up.
Stock No.  Diam. Thickness Price
70,003HP 4" ETAY $8.00 Ppd.
70,004HP -4 119 13.95 Ppd.
70,005HP  8” 1%”  21.00 Ppd.
70,006HP 10" 13,7 34.25 f.0.b.
70,007HP 124" 2%"” 65.85 f.o.b.
» ) - - ]

Ty W

NICKEL-CADMIUM BATTERY BARGAINI
Terrific vialue—slightly used surplus.
Lightweight 5 cetl. 6 volt. 4 Amp-hour bat-
tery with almost unlimited fe. Extremaly
high eurrent output., Recharges in 1 hour with
Edmnnd kit. Won't deteriorate when left dis.
charged. Minimum maintenance-few drops
of water per year. Rugged. shock-and-vibra-
tion resistant nylon case. Dellvered partially
charged, filled with electrolyte 3uRp’x2"x8,
2 Ib.

Stock No. 70.942HP (battery). . .$15.00 Ppd.
Stock No. 70,807HP (charger kit) . $8.00 Ppd.

ANT FREE CATALOG

148 PAGES! MORE THAN 4,000 |
' UNUSUAL BARGAINS!I

Completely new. Packed
with huge selection of
Jenses. prisms, optical in-|
struments, parts and nc-I
cessoriea, 100°s of charts,
illustrations. Many hard-
to-get surplus bargains.
Enormous variety of tele-
scopes, microscopes, bin-
oculars, muagnets, maxnl-l
fiers, photo components, etc. For hobby-l
ists, experimenters, workshops, fac-
Ilories. Shop by mail. No salesman willl
call. Simply check coupon or write for
Catalog 11" to Edmund Scientific Co..l
anrrinmon. New Jersey 08007.

IName

| Address

. State— . 2Ip—
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{Confinued from page 8)

with similar interests in this fascinating hobby. I
would appreciate it very much if you would refer
me to them, and, if possible, if you know of any
groups that are being formed or have been formed
with this hobby interest in mind.

Okay, out there in reader land, if you can
lend a hand—get going. Drop a post card to
Conrad J. Baranowski, 109 Peterborough St.,
Boston, Mass. 02215.

Only the real nosey reader, the kind of Joe
who reads the small print in front of every issue,
would have noticed that the offices of Rapio-TV
EXPERIMENTER have moved. This Editor is
proud of the change because our new offices are
located on a famous site in the history of elec-
tronics—so famous, in fact, that a bronze plaque

Lee De Forest Memorial Plaque

was affixed to the building near the entrance for
all to see. It reads—

LEE DE FOREST

This building stands on the site of the old
Parker Building destroyed by fire in 1908. In
his small laboratory on the top floor of that
building Dr. Lee De Forest in October, 1906 in-
vented the grid “Audion” or three electrode
vacuum tube on which our electronic era has
been founded.

DE FOREST PIONEERS
NOVEMBER 12, 1956

Now, this would seem to be the time to dedi-

the slogan of this magazine and its sister publi-
cation, ELEMENTARY ELECTRONICS, which reads
“Dedicated to America's Electronics Hobbyists.”
The Editor and his staff do not take this slogan
lightly. In each issue we dedicate not only the
magazine but our efforts to you, our readers—
America’s electronics hobbyists. Most of the
time we do a good job of it, and when we do
we would like to hear from you. Write to the
Editor and give him a “pat on the back” with
your pen. But, when we fail, or goof, or commit
the crime of omission—write and let us have it.
Further, everyone at one time or another comes
up with a story idea that they would like to see
in print. Well, drop us a line and you never
can tell. Your post card may be the major sub-
ject of our next editorial meeting. Let's hear
from you.

Here it Is, Flower Kids! In our last issue we
tossed a sticky little problem at our readers.
All they had to do was reshape the left group
of circles so they look like the group on the
right. Well, the diagram speaks for itself. The

problem is very simple once you see the center
flower pattern and three outboarded circles (we
show them shaded here to make your viewing
easier.) Okay, now honestly—how many out
there in reader land had to wait for this issue
for the solution? Bet you don’t send in a post
card telling me!

Somebody, Tell the Russlans. Once they got
a matched pair of space probes (one Russian
and one American) complementing éach other
in the vicinity of Venus last October, scientists
thought they had at last licked the cloud-
shrouded planet’s two most tantalizing myster-
ies—the temperature and atmospheric pressure
at the surface. But there was a hitch, it now
develops.

The measurements assumed that Russia’s
Venus 4 probe had, as claimed, zipped in to
about 15 miles above the planet, then released
a parachute-equipped instrument package which
gathered and transmitted data all the way down
to its collision with the surface.

But there is now reason to believe that the
package was 30 miles above the surface when
freed and 15 miles up when the transmissions
stopped. If true, this could mean that the at-
mosphere at the planet’s surface is some five
times as dense and almost 300 degrees warmer

cate our magazine, but that has already been ‘ than the Soviet data indicated.

done. Near the top of page six in this issue is

(Continued on page 12)
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10-day trial trains you
to fix 70% of all TV sets

You've got to be convinced that this is the
fastest, most practical training ever offered
in TV Servicing/ Repair or you get your money
back.

Study the first two lessons in your spare
time. If within 10 days you don't feel qualified
to tackle 7 aut of 10 TV repair jobs, stop right
there. Return the course and we'll refund
every cent you mailed with your application.

. Complete training program

Or use your 10 days to check out all 6 illus-
trated texts, the dictionary of electronic terms,
the exam you'll take at the end.

See how simply and graphically this new
program covers complex troubleshooting prob-
lems. For color as well as black and white
receivers. Including the newest solid state
and printed circuit models. Find out how to
setupa sucgessful business of your own.

Get started immediately
All you need to start are a few recom-

a8 —8 |CS, Scranton, Pa. 18515

Dept. Y5334K

if not completely satisfied.

Enclosed is check or money order for:

D $99 plus state tax (full price includes
portfolio of schematics)

D $15 (bill me at the rate of $14 a month,

plus state tax, for 6 months until
total price of $99 is paid)

1

Pléase rush me your TV Servicing/Repair
Course. | understand | may return it within
10 days—and you will return my money—

mended tools and an old TV set to work on.
No prior knowledge of electronics needed.

Self-checks guide you through each lesson.
The comprehensive final exam tests your mas-
tery of 100% of the troubles that plague TV.
It leads to the famous ICS diploma and is an
important step toward certification by Na-
tional Electronic Associations.

Send just $15

A down payment of $15 and you're on your
way. We'll rush your complete training pro-
gram by return mail. Or enclose full payment
($99) with your application and receive in ad-
dition a portfolio of 24 schematics, the TV
serviceman's “circuitry roadmaps’ —you'll
need them when you open your own shop.

The faster you act, the sooner you can be-
come a professional TV technician—within 6
months if you mail your application today.
There's absolutely no risk. The 10-day trial
applies to either payment plan. Take a mo-
ment to fill out coupon and apply now.

o~

-------1
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Name.

! Str'eet
City State Zip
Occupation Employed by

Course approved by National Electronic Associations for apprentice training
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This possibility has come to light as a result
of new radar measurements of the planet made
from earth, combined with analysis of the tra-
jectory of the U.S. Mariner S spacecraft as it
curved around behind Venus two days after
the Russian probe’s arrival.

The analysis of Mariner’s path, affected by
Venus’ gravitational attraction, revealed the dis-
tance to the planet’s center of mass, and the last
data from the Russian probe, fitted onto the
imaginary line between the mass center and
Mariner, presumably indicated the surface of
the planet. Judging by the distance from the
last Russian data to the mass center, the radius
of Venus seemed to be 3780 miles: less than
half of earth’s.

But previous studies. by both U.S. and Soviet
researchers, had indicated that the planet’s ra-
dius was only 3766 miles—somebody was
wrong.

Now it seems to have been closed, for the
time, in favor of the old.

While Mariner 5 was in the vicinity of Venus,
Dr. Von R. Eshleman of Stanford University
in Palo Alto, Calif.. together with colleagues
from Stanford, the University of California's
Jet Propulsion Laboratory and the 1000-foot
radio telescope at Arecibo, Puerto Rico, used

the giant telescope to bounce radar waves from
the surface of Venus, By comparing Arecibo’s
distance with Mariner’s distance from the plan-
et’s center of mass, the scientists were able to
confirm precisely (and confidently), the earlier,
smaller radar estimates of Venus’ radius.

According to that calculation, the pressure
and temperature data from both spacecraft were
wrong, since the -figures were assumed to be
for altitudes some 14 miles higher than now
appears to be the case.

The “new Venus,” therefore, has an esti-
mated surface temperature of 800 degrees F.
and an atmospheric pressure 100 times greater
than that of earth. The original Russian space-
craft data indicated a cooler, but still uncom-
fortable, 536 degrees, and a somewhat less
crushing 22 atmospheres of pressure.

But why the error?

When the instrument package was released,
its altimeter indicated that it was about 14 miles
above the surface. However, says Dr. Eshle-
man, some kinds of altimeters give the same
signal at multiples of a given height. If the
spacecraft was really 28 miles up when it
dropped its instrument package, the mystery is
solved. All the data fit consistently together if
that one, simple correction is made. |
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Could you

make it In

Because you're not a genius? So What? All
you need is a good mind and the desire to
learn. We can help you learn what you need
to know to get the kind of job you want. And
we can help you land the job, too. We've
done it before. Thousands of times.
Because you can’t quit your job? Keep it.
If you can’t come to our resident schools,
we'll come to you, by mail. Take the courses
you need, at home. In our schools or at
home, you'll get an excellent, practical edu-
cation in electronics.

Because you think it's too tough? Too slow?
Too expensive? Because you're afraid maybe
we can't help you get a good job? Fili in the
coupon, and make us prove itl

DE VRY INSTITUTE OF TECHNOLOGBY

414 BELMONT AVE., CHICAGO, ILL. 00641

¥ BeLL s HOWELLSCHOOLS

———— e ey

Why not...

»

electronics?

DE VRY INSTITUTE OF TECHNOLOGBY Dept.RT-11Y

4141 BELMONT AVE., CHICAGO, ILL. 80841

¥ BeLLeHOWELLSCHOOLS

Please send me your two free booklets, ‘‘Pocket

Guide to Real Earnings,” and “Electronics in

Space Travel;" also include information about

preparing for careers in Electronics. | am in-

terested in the following opportunity fields (chec

one or more): f .
A}

[J Space & Missile O Communications

Electronics [0 Computers
O Television and Radio [ Broadcasting
O Microwaves O Industrial

[ Radar Electronics ~

[ Automation Electronlcs [J Electronic Control
Name Age :
Addre Apt
City ? — =
State_ Zip Cods

O Veterans: Check here. f you were discharged
after Jan, 31, 1955, the “G.l. Bill" may cover the
entire cost of your tuition. 108

2

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL %

JANUARY, 1969
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Fill in coupon for o FREE One Year Subscrip-
Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, . Tuners, CB, an
ves. Credit plan avallable.

tion to OLSON ELECTRONICS’

other Val-

NAME
ADDRE3S
cry
GIVE ZIP CODE

lf you have o friend interested in electronics send
his name ond address for o FREE subscription also.

OLSON ELECTRONICS

290 S. Forge Street Akron, Ohio 44308

STATE

 SOLDER

-
"

5-CORE

i
82
g 42
s S0
T
]

PARTS STORES

.t 3
nn
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BY BOOKWORM

S More on ICs. With all the amazing develop-
ments in electronics, few rival the introduction
of the integrated circuit (IC) which may have
the greatest influence on the design and appli-
cation of electronics products and systems. In-
tegrated Circuits—Fundamentals and Projects
| by Rufus P. Turner, Ph.D., of California State
| College at Los Angeles, covers in non-technical
| language the historic-technical development of
l the IC, its general features, types and applica-
‘ tions.
| The reader will learn how this device made
of semiconductor material can contain, in an
area as small as 1/20 of a square inch, a com-
plete electronics circuit consisting of scores of
| transistors, diodes, capacitors and transistors,

-4
Integrated circuits

fundamentals & projects

Soft cover
96 pages
75¢

permanently connected and virtually indestruc-
tible.
Experimenters will be guided in the use of
the device in inexpensive building projects. The
| book provides details on assembling a simple
audio preamplifier, high gain preamplifier,
quarter-watt audio amplifier, crystal oscillator/
frequency standard, AF/RF signal tracer and
DC Voltmeter. Published and sold by Allied
Radio Corporation, 100 N. Western Ave., Chi-
cago, Ill. 60680. [ ]

£ Got a Sick Peacock? Here's looking at Prac-
tical Color TV Servicing by Robert L. Good-
man—a brand-new book designed to provide
readers with the benefit of an expert trouble-
shooter’s many years of practical experience,
this comprehensive guide includes several dozen
case-history analyses of color TV problems. In
detailing ways to track down virtually any
| problem, the author discusses circuits for a

RAp10-TV EXPERIMENTER
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variety of makes and models, including new
portables and solid state receivers only recently
introduced! The book details new and helpful
techniques for using everyday test instruments

sis 304 pages
m $4.95

to greater advantage, in addition to many sim-
plified methods of applying advanced trouble-
shooting procedures with more sophisticated
instruments.

A special color photo section is included—
with dozens of full-color illustrations—to show
clearly what the author is talking about in his
discussions on troubleshooting. alignment, con-
vergence adjustments, etc. Each chapter is pro-
fusely illustrated (over 230 in all) to further
explain the troubleshooting techniques in-
volved. Get your copy direct from Tab Books,
Blue Ridge Summit, Pa. 17214 today! [ ]

<> School Days! International Correspondence
Schools has developed the first, low-priced, ac-
celerated program of independent study to
teach all practical aspects of color and black-
and-white TV repair. Called TV Servicing/Re-
pair, the course differs from other standard ICS
courses in this field by dispensing with elec-
tronic theory not necessary for a comprehensive
repair knowledge.

TV Servicing/Repair consists of six hard-
cover volumes (936 pages) written by electron-
ics consultant Forest H. Belt, and takes a reader
from tube-changing to bench servicing of vir-
tually all TV set disorders—portable and con-
sole, tube and transistor, black-and-white and
color. Each volume'is indexed and profusely
illustrated with line drawings, schematics and
close-up photographs—many in full color.
Each chapter concludes with a Check Your
Learning section with answers included, by
which a reader can test his grasp of subject
matter just presented. At the end of the course
is a comprehensive examination, which is
mailed to ICS for correction. A diploma is
awarded for successful completion. The course
is priced at $99.

A specially prepared dictionary of TV terms
and supplementary theoretical information,
carefully keyed to text material, is included

JANUARY, 1969

Valuable SAMS BOOKS

rUSE THIS HANDY ORDER FORMn

[} JUST PUBLISHED! IMPORTANT!

§ 0 101 Easy CB Projects. Offers a wide variety of do-it-
yourself projects for simple, inexpensive, yet prac-

tical citizens band radio eqt t an iea

Each device is a useful addition to the CB operator’s

gear; each is covered by a full description, complete

parts list and instructions for easy uilding.

Order 20663, ORIy ... covvvrrrrerioeneeens $3.25

[ Using Scopes in Traasistor Circuits. Tells when and how
to use oscilloséopes to analyze and/or troubleshoot
transistor circuits. Emphasizes waveform analysis;
covers circuit theory in transistor oscillators, ampli-
fiers, waveshaping circuits, monochrome and color
TV, and computers, Order 20662, only. ...... $4.50

I [ Practical Design with Transistors. Provides a direct ap-
proach to the design of a wide variety of solid-state
circuits. Covers biasing, feedback, and high-fre-

quency considerations, as well as methods of cou-
I &‘lixgg. Includes new applications of FET's.
er 20059, only.....oiiiiieiiniiiiienns $5.95

l [ Second-Class Radiotelephone License Handbook. New 3rd
edition; complete study course for elements I, II
and III of the latest FCC exams. Helps you earn
the license you need for communications and two-
way radio work. Order 20316, only......... $5.75

Color-TV Servicing Made Easy. Full explanation of col-
or principles, circuitry, setup adjustments and serv-
icing of all color-TV sets. Takes the mystery out of

servicing color-TV.
I [ Vol. 1. Order 20138, 0nly....cccovvvnennnnn. $3.95
[ Vol. 2. Order 20523, 0nly.....vvvvnennennn. $4.95

[ Citizsas Band Radio Mandbook. Enlarged 3rd edition.
Covers latest CB equipment and circzits, antenna
systems, fixed and mobile installationa, mainte-
nance and repairs, FCC rules, etc.

Order 20869, 00ly...cccoveiiernnnanccnnenns $4.25

[ Color TV Training Manual. 2nd edition. Best guide for

I techniciana preparing to service color TV. Includes
detailed explanation of color Pprinciples, circuits,
setup procedures, alignment, and troubleshooting;
full-color illustrations. Order 20472, only....$6.98

l [0 How to Build Speaker Enclosures. Provides a wealth of
both practical and theoretical information for con-
structing his

systems. Order 20820, only.............cc..e $3.50

h-performance enclosures for speaker

O Tape Recorders—How They Work. 2nd Ed. 20445. .
99 Ways to Improve Your C8 Radio. 20515 .
How to Read Schematic Diagrams. 2nd &d.

4.

2.

3
Know Your Oscilloscope. 2n 3
181 Ways to Use Your VOM
Modern Dictionary of Electronics. 3rd Ed. 20600
80 You Want to Be a Ham. 4th Ed. 20807 .
Shory'Wave Listenet's Guide. 2nd Ed. 20542 .1
101 Easy Audio Projects. 20608.......... .3
49 Easy Transistor Projects, 20617. . een 1
Waikie-Talkie Handbook.20872.............coevvrennens 3

fa'nlaln/a\ulalulals]
seeRLELEd

FAMOUS ABC's BOOKS

O Computers. 20012.........$2.95 0 B Radio. 20019........... $2.50
O Lasers & Masers. 20262.... 295 O Tape Recording. 20395. ... 250
O Transistors. 20440 ........ 25 O Bookean Algebra. 200%5..... 2.75

= == HOWARD W. SAMS & CO., INC, = ==

Order from any Electronic Parts Distributor, or

mail to Howard W. Sams & Co., Inc., Dept. RT-12
4300 W. 62nd St., Indianapolis, Ind. 46268
Send books checked above. $ enclosed.

[) Send FREE Sams Book Catalog.

Name -

PLEASL PRINT

City —— State Zip
h-—————————

Address l
a=d
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with the course. A portfolio of schematics of
major manufacturer’'s most popular TV models
also is made available,

Student builds and learns ot fhe same fime.

Another feature of TV Servicing/Repair is
that enrollees automatically become members
of the ICS TV Servicing/Repair Association.
This entitles them to purchase TV components
at trade rates from many supply houses. Asso-
ciation members also receive a periodic news-
letter on subjects of interest to the servicing
trade. And annually, ICS will offer schematics
on new TV models at special member rates.

ICS regards the program as broad enough to
profit the fix-it-yourselfer, interested only in
chopping his own set's servicing expenses. At
thé same time, it is deep enough to give a solid
background and practical A-to-Z “how to” for
the man interested in a career in TV servicing
and ljepair. |

S R/C Is $till Here. You can now get the sec-
ond edition of Radio-Control Manual—Systems,
Circuits, Construction by Edward L. Safford,
Jr. It's completely updated and revised, with
70% new material. This long-time favorite con-
tains something of value for everyone with an
interest in radio-control systems. While basically
oriented for radio-controlled model hobbyists,
much of the information and many of the cir-

o e uw‘

[W———_— . Soft cover
192 5pages
e i $3.9

cuits can be applied to practical applications
such as garage-door openers, low-power com-
munications devices (such as Citizens Band
radio), amateur radio uses, or to any type of
radio-control operation. Complete data is sup-
plied on transmitters and receivers, encoder and
decoder circuits, servomotors, etc. For the model
builder, complete plans are included for con-
structing from super-simple to super-sophisti-
cated radio-control systems—from scratch or
from readily-available kits. One system is even
designed to control a model airplane indoors!
Contains complete information on circuits you
can build, and assemblies you can buy, including
sources,

The book explains all currently-used radio-
control systems, including the digital type so
popular among multichannel fans. Also in-
cluded is a complete set of plans for the Digi-
mite system. The book can and has served as a
text for courses in radio control, and contains
construction ideas that make fine laboratory-
learning experiments.

You can get your copy of this valuable R/C
text direct from the publisher—Tab Books, Blue
Ridge Summit, Pa. 17214. [ ]

&> First Comes the Ground Floor. Before any-
one can really understand electronics, he must
understand the terms volt, ohm, ampere, etc.;
the standards used to establish them; and how
they are derived from the standards. Under-
standing Electronics Unjts and Standards, by
Farl J. Waters, provides a basic, simple dis-
cussion of these units and their standards.

electronics
units
and standards

?ggt cover
ages
$3.50

To provide a sound basis upon which to
develop the primary standard of measurement,
the book also gives the reader the fundamentals
of atomic structure, electrostatic charge of the
electron, and electron movement about the
atom. Questions at the end of each chapter
reinforce the reader's understanding of this
basic subject.

Copies are available from electronics parts
distributors and bookstores throughout the coun-

‘ Rap10-TV EXFERIMENTER
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try, or from the publisher, Howard W. Sams
& Co., Inc.,, 4300 W. 62nd St., Indianapolis,
Ind. 46268. [ ]

£ Throw 'lm a Curve. Formerly engineers and
technicians had to search. through anmy number
of sources to find needed facts on waveform
. ¥ . . .
measurements. This widely scattered informa-
tion is now gathered together and organized in
Rufus P.:Turner’s Waveform Measurements.

Soft cover
86 pages
$2.95

? v AR

This: book is the first single source to provide
complete® instructions for measuring the com-
mon- waveforms. From troubleshooting to sig-
nal synthesis, its how-to approach will prove
invaluable o electronics personnel who must
have practical data on hand in their day-to-day
operations. Equal attention is given to the in-
strument measurement of frequency components
which determine the particular shape of a wave
as, well as those¢ which influence circuit behavior.
Step-by-step “cookbook” procedures show prop-
er use of various instrufnems‘, including the ‘os-
cilloscope. wave analyzer, distortion meter, and
recorder. ’

Free of superflucus theory, fully illustrated,
the book offers enough -background for a work-
ing knowledge of electrical waves and har-
monics. A special section shows how to check
total distortion in modulated and unmodulated
waves. In addition, practical methods of measur-
ing modulated waves are s¢t forth. .

Rufus P. Turner i§ currently.on the faculty
of 'California State College at Los Angeles. For

your copy visit your local bookshop, electronics |

parts dealer or contact the publisher directly—
Hayden Book Co., 116 W. 14th St;; New York,
N.Y: 10011.¢ Tell 'em the ‘ol Bogkworm sent
you. ‘D

e

e Ulira High Frequency Propagation, by Henry
R. Reed & Carl M. Russell. Chapman &:Hall
Lid. Distributed by Barnes & Noble, 105 Sth
Ave., New York, N.Y. 10003, Paper, '$5.00.
562 pp-, 2nd edition. ’

. Presents current information on UHF radio
wave propagation, and includes a review of -all
other rglated system parameters. |

Q .
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LEARN
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 fully illustrated

’ color brochure.

s 1T
> & comacHo

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

SCALLON

“iSCALLON’’ FIVE-TUBE RADIO, Easy-to-understand kit ap- I
proach to superheterodyne circuitry. Assembles into a dis-
tinctive table-type radio. Tubes, contemporary wainut cabi-
net included. $21.95 each

Send order today to:

B> Graymark

ENTERPRISES, I NC.
P.0. Box-54}43 « Ter. Annex, - Dept. 104
Los Angeles - Calif. 90054

——— e

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

[] Send Postpaid. Enclosed find check/money order for
full amount. (Calif. Res. add 5% total purchase}
B Send C.0.D. | will pay full amount, plus postage.
Send illustrated @Ior brochure.
.

Name = -
<
Address s =

City & State ’ Zip.

r———~—~—""7"717
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B Arvin a Good Time. Those of you out there in
CB-land who are ancient enough to remember
Blue Baron (no Fred, he wasn't a German Fly-
ing ace) will be familiar with the name Arvin.
There wasn't a kitchen in this nation which
didn’t have a little radio bearing this trade
name. In fact, Arvin broadcast radios have
been familiar sights (and sounds) right through
the years. Now Arvin's name should be a pop-
ular one with the CB crowd.

Arvin—you guessed, didn't you—ijust an-
nounced a new CB rig; in fact; three of ‘em!
For starters they have the Model 20Y55-19.
Despite the rather un-exotic name for the set,
it’s got more goodies than Carter has liver pills

Arvin Model 20Y55-19 Base or Mobile Transceiver

(oops, there we go showing our age again!).
The base/mobile rig can operate on any 9 CB
channels via its 2l-transistor circuitry and it
offers really slick-as-a-slippery-sardine styling.
It's a teeny-weeny thing which measures about
9 in. across, 3 in. high, and 6 in. deep; very un-
obtrusive. The 20Y55-19 (they really must do
something about that name) sells for $114.95.

In an even tinier package, Arvin presents its
20Y33-19, which is only 6 in. wide, 2% in.
high, and less than 7 in. deep. Like its larger

ARSI SETEEE DL S T S el B R S e e e B
.

a
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Arvin Model 20Y33-19 Mobile Transceiver

brother, the 20Y 19—the 1955Y—the Y55-20—
(oh, forget it!)—the set also permits 9 channel
operation. Main difference is the size, and the

Arvin Model 10Y33-19 Portable Transceiver

Rap10-TV EXPERIMENTER
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fact that the smaller ’set operates only from a A ha”dful af
compact power

12-volt power source. It’s a low $89.95.

For portable use, Arvin sends along their
10Y33-19 (you know, these are the only sets
you've got to order with an area code) hand
held unit. It's an 11-transistor rig which runs
100 milliwatts for license-free Part 15 opera-
tion. The unit is $29Y-95 (now they've even
got me doing it).

More details on these neat lookers can be
obtained by contacting Arvin Industries, Inc.,
1531 13th St., Columbus, Indiana 47201.

High Camp Antenna. Getting 1
ready for that trip you didnt
get around to taking last sum-
mer? Well this coming summer
- you've got to plan on it defi-

nitely because you have no ex-
cuses about not having CB in
your pick-up truck camper.
Yup, Antenna Specialists says
that their new M-189 camper -
antenna is based upon their
now-famous *“Maggie Mobile”
concept which is so widely
used by police mobile units.

The antenina has a precision | _,\
wound loading coil at the base &=

DREMEL MOTO-TOOL

which will give an excellent Antenno with constant.torque
match to any rig, and it's got a  Specialists
hard-as-nails ruggedized mount- M-189 pormanent-magnat motor

. 2 g C .
ing bracket which won't have a 200000 Now all Dremel Moto-Tools belt out twice
nervous breakdown when you

, ; g the torque of previous models! They're

smash your camper's roof into a low hanging . '
virtually stall-proof,even when you're really
branch. The whole she-bang mounts exter- bearing dowr?. ompact — lightweight —
and now super-powered for grinding, drill-
ing, polishing, carving, deburring, ?nd
sanding. Shock-proof Lexan housing.
See your dealer for a demonstration.
No. 260 super-compact. . .. .... $22.95
No. 270 with bronze bearings. . . .$29.95
No. 280 ball bearing construction. $39.95

New Moto-Tool Kits
Complete with Moto-Tool
and 34 accessories

DREMEL MFG. CO., Dept. 718-J, Racine, Wis. 53401
New 160-page “Dremel Handbook of Hobbies, Crafts,
and Projects”, onty $1.45.

{3 Plesse send book. | enclose $1.45.

3 Send free power tool literature.

Name.
] hear he's trying to get rid of Address
the people who Infe upstairs! L_CW - State ___.Z.'P____J

/
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nally on the camper so you won't have to mess
up the decor inside.

You can get additional information from An-
tenna Specialists, 12435 Euclid Ave., Cleveland,
Qhio 44106.

Testy CB RIg? An extended range antenna
poise bridge is now ready, willing, and able to
aid you in checking-out an antenna installation.

Omega-T Systems Extended Range Anfenna
Noise Bridge

Made by Omega-T Systems, the Model
TE7-02 is useful over a broad range of fre-
quencies in measuring the resonant frequency
of an antenna, measuring the input impedance
of RF amplifiers and other networks.

If you’re a-mind to perking up a pooped-out
CB installation you'll find many uses for this
thing. It comes with detailed instructions.

Price is $34.95 (a small price to pay for the
salvation of a CB station) from Omega-T Sys-
tems, 516 West Belt Line Rd., Richardson, Tex.
75080. a

SME ST
"Okay, fellas—where's this space miser
computer you've been bragging about?"
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NEW PRODVCTS
HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS

5 Bands for You Sporting Types

Here are two new portable radios designed
*specially for boat owners, hunters, pilots, fisher-
men, or any other kind of shortwave enthusiast,
from The Hallicrafters Company. The CR-44
Ranger covers 30 bands and provides AM re-
ception of standard broadcast stations on 540-
1600 kHz; full fidelity FM in the 88-108 MHz
band; and sensitive reception of F.A.A. and Ca-
nadian weather-navigation stations, marine/
aviation radio beacons on the 185-400 kHz long
wave range; marine weather station, amateurs
and other services in the 2.0-5.2 MHz range, and
police, fire, civil defense, U.S. Weather Bureau,
and the like in the 152-174 MHz range. The
CR-50 Sea-Air, on the other hand, covers 38
bands. With the Sea-Air, the Ranger’s FM-enter-
tainment and 152-174 MHz VHF ranges are
replaced with an extended shortwave range from
5.2-15.5 MHz and the 108-135 MHz VHF air-
craft range, where planes in flight, control

R

- ;'Ia.lliclalfels CR-50 Seg-Air Portable Radio

Rap1o-TV EXPERIMENTER
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towers, radar approaches, navigational beacons
and all other VHF aircraft services can be heard.
Either portable can be used as a primary navi-
gational aid on small boats; their direction find-
ers can tune sharp “nulls” of known stations,
permitting cross bearings for position FIX or
homing direction. The Ranger sells for $119.95;
the Sea-Air for $99.95. For more info write to
The Hallicrafters Co., 600 Hicks Rd., Rolling
Meadows, 1. 600008.

8-Track Cartridge Recorder
Kinematic' new model 1000 has several fea-
tures not previously available in an 8-track
record/playback machine. Viz: the new Nor-
tronics head which records and plays back utiliz-

Kinematic Model 1000 Cortridge Recorder

ing a single Z-axis head. With this head the
audio and bias signals are automatically com-
bined. The 1000 will play and record both
stereo and mono automatically. The unit shuts
itself off after the fourth stereo channel or eighth
monaural channel. On monaural you can put
almost 200 minutes of program material on a
standard 90-minute 8-track cartridge. This is
/ the equivalent of 100 sides at 45 rpm. It’s ideal
for logging radio stations, keeping track of tele-
phone conversations, or what have you. The
1000 has separate VU meters for playback as
well as separate inputs for tuners, magnetic

“Hobby or not, you're not papering

my rec room like that. . . .
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PAKS &

Buy 10 ! 7REE

CHOOSE

T $25 SURPRISE PAK: transistors, rect, diodes. ete, ..
[C 5 ONE AMP 800 PIV RECTIFIERS. silicon top hat......
|71 10 KODAK LENSES, convex, piano, etc. Hobby must $1
L 50 GERMANIUM GlASS DIODES, 1N34, 1N48 no test $1
] 40 TOP HAT SILICON IECTIFIERS no testasst values $!
] 25 EPOXY RECTIFIERS, silicon asst, no test ... §1
| 40 PRECISION RESISTORS, 1.-2W. 19 asst values .. sl
"] 30 TRANSISTORS, rf, if, audio, osc. no test ........ §1
~| 60 TUBULAR CONDENSERS, to .5mf to 1KV, asst ... §1
| 50 DISC CONDENSERS, to.05mf npo, temp coef, nsst §1
] 60 TWBE SOCKETS, receptacles, plugs, audio, etc. .. §1
] 30 POWER RESISTORS, to 25 watts, to 24K ohms .... $1
[ 3 2N3568 NPN TRANSISTORS, 200mc, 200V, 200hfe, $1
1 3 2N3563 TRANSISTORS, npn, 600mc.100hfe epoxy $1
. 10 VOLUME CONTROLS, to 1 meg, switch too! ..... $1
. 10 ELECTROLYTICS, to lOOmf tubulars too, asst ... $1
"1 50 RADIO & TV KNOBS, asstd colors & styles .. ... §1
"] 10 TRANS'TOR ELECTROLYTICS to 100mf, asst values §!
I 50 COILS AND CHOKES, if,rf, ant, osc, peaking, ete §1
__1_- 65 HALF WATTERS, to 1 meg, 5% popular values too §1
| 60 HI-QUALITY RESISTORS, 14, 1, 2W asst values ...
[J 10 RCA PHONO PLUGS & JACK SETS, tuners, etc. ... §!
.| 4 INTEGRATED CIRCUITS, gates, etc. no test . e §1
| 2-PC INFRA-RED DETECTOR & FILTER SETsclenceproJl sl
[| 2 FIELD EFFECT TRANSISTORS, n channel, hobby
| 50 TERMINAL STRIPS, 1 to 8 luz types ...
"] 3 PHOTO ELECTRIC CEllS, hi. imp., schematic .
| 3 TRANS'TOR AMPLIFIER, WIRED, 8x2x8, ” schematic
| 10 PRINTED CIRCUIT BOARDS, copper clad, 100 uses §1
1 10 TRANSISTOR SOCKETS, for pnp & npn types...... §!
10 PANEL SWITCHES, tozgle. slide, micro, rotary .. §!
. 5 “'SUN'* BATTERIES, for 100's of lite sens projs .... §1
| S RAYTHEON CK-722 TRANSISTORS, pnp, most DOD i1
[ 5 G.E. 2N107 TRANSISTORS, pnp, audio ckts ... §1
[ & “IBM'* COMPUTER BOARDS, many trans, diodes, §1
T] 40 “'MICRO’ CONDENSERS, for transistor circuitry $1
] 3 14W. EPOXY TIANSISTOIS npn, silicon, B-5000, $1
1 153 10 12 AMP STUD IECTIFIEIS up to 600 PIV ... $1
DD POSTAGE, avg. wi: %, Ib. ] CATALOG 10¢
P.O. BOX 943X
LYNNFIELD, MASS.
al

WRITE
NOW FOR

1969
SENT FREE

McGEE’S
CATALOG

1001 BARGAINS IN

SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—
EVERYTHING IN ELECTRONICS

McGEE RADIO CO.,
1901 McGee St. (RTE) Konsas Clty,

[ SEND 1969 McGEE CATALOG

Missourl 64108 |

NAIEo 06 0000000000600000000000000000000 0000000000600000a |
LBPEEB06000000000000000000000000000000006000006006a00 |
I reeernereeee e STATE L 2R ee _I

“q
. S. SAVINGS BONDS

Avallable e Orders

Tape this od to the bock of your TV or Rcdi; Set

ALL TV-RADIO § 50

RECEIVING T U B E s

ALL BRAND-NEW, First Quality. All Types

Shipped First Class

Same Day Rec'd. ® Unconditionally Guar-
anteed. ® 24 Month Warranty.

Send $1.50 for ea. tube + 50¢ postage

[ 3

handli}la of entire order. FREE: Write @ @
for TV Test Chart and Tube List to Dep’t RTV-128

UNIVERSAL TUBE CO. cape May,

21
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phono cartridges, and microphones. The deck is
designed to play through any home entertain-
‘ment system which has audio input channels.
It measures 12x4%x9%-in. and the list price is
$299.95. For more dope write to Kinematix,
Inc., 2040 Washington Blvd., Chicago, Ill. 60612.

Checkin’ Out Those Transistors
Now here we have an in-circuit transistor
checker kit for only $24.95. This new Heathkit
instrument, the IT-18, measures DC Beta in or
out of circuit in two ranges from 2 to 1000. It

Heathkit IT-18 In-Circuit Transistor Checker Kif

also tests diodes in or out of circuit for forward
and reverse current to indicate opens or shorts.
It provides positive identification of pnp or npn
devices and anode or cathode of unmarked
diodeg, and matches transistors of same or oppo-
site type. It cannot damage either circuit of

.Jevice even if connected improperly. The IT-18

has a big 4%%-in. 200 uA meter; 10-turn calibrate
control and complete portability (power supplied
by a single “D” cell). There's a front panel
socket for lower powered devices, and it's sup-
plied with 3-ft. test leads and a rugged poly-
propylene case. For more info write the Heath
Co., Benton Harbor, Mich. 49022.

For the Hard Rock Aficionado

This low-silhouette unit, the 44-485, is a solid-
state microphone mixer/preamplifier, designed
to amplify guitars and other electronic instru-
ments (souped-up sitar?). It's also useful, of
course, for stereo tape recording, and up to three
units may be paralleled to provide a total of 12
inputs, each with its own volume control. The
44-485 operates from a 117-V, 50-60Hz AC
power source with a power drain of 1.2 watts.
The output is 6 volts rms at 2% distortion; out-

AMD Electronics Model 44-485 Mixer

put impedance 2200 ohms. Frequency response
is 50 to 20,000 Hz + 2 dB, and the size is 5 X
2% x 9 in. The price of the unit is $29.95 and if
you want to know more about it, write Claricon
Products, AMD Electronics, 663 Dowd Ave.,
Elizabeth, N. J. 07201.

Convertible TV Antenna
A series of new 300-ohm rooftop television
antennas that can be readily converted for use
with 75-chm Coloraxial downleads for superior

Jerrold Paralog 300 Plus Anfenna

color reception has been brought out by Jerrold.
The new VIP series can be converted by means
of a new snap-on transformer (Model STO-83),
available separately. The VHF-FM antennas
have a flat response of + 1 dB per channel, a
iwist-registant square boom, high-strength Cyco-
lac insulators, vibration-proof point-contact ele-

Jerrold STO-83 Snap-On Transformer

Rap10-TV ExrrmiMENTER




ment locks, and Golden Armor coating. The
impedance-matching transormer can be snapped
over the boom of the antenna where it can be
pushed into contact with two 300-ohm terminals.
No special connector is needed for coaxial cable.
The STO-83 transformer sells for $2.39. The
VIP series 301 through 307, for metropolitan to
deep fringe areas, have list prices ranging from
$16.95 to $79.95. More information can be had
from Distributor Sales Div., Jerrold Electronics
Corp., Box A, Philadelphia, Pa. 19105.

Kits for Kids

A new line of educational radio kits designed
to be built by individuals ages 12 and older has
been introduced by Graymark Enterprises. There
are two kits: model 2001 Comancho Transistor
Radio retails for $19.95; model 202 Scallon
Table Radio sells for $21.95. Each kit is com-
plete in every detail, all necessary parts and
fittings included, no extras to purchase. With the

1

RADIATION DETECTOR

AN/PDR-27 RADIAC SET

A portable, water-tight, battery opsrated radiation de-
tector and , It is of and

measuring Beta and Gamma radistions together—or
Gamma radiation alone. The test unit can be carried
by hand or by the shoulder strap. The Probe is at.
tach the main unit by a colled cord. Visual indi-
cation ia provided by the radiac meter, aural indication
is provided by the headphones. Battery voltage re- -
q_ulr'd: 133 & 1. . Also 22,3 —=DCV. With
ubes: 8/502AX, 1/3V4, 2 GM tubes BS-1 & 3.
H and contalned metal ing case:
91p x 15 x 10847, Wt.: 28 1bs.
Prices: Used—Not Checked
Used—Checked

Prices F.0.B. Lima, Ohlo—23¢+ Deposit on C.0.D.’s.

Dept. 40

HUNDREDS OF QUALITY GOV'T. SURPLUS ELECTRONIC
ITEMS AVAILABLE.

BIG FREE CATALOG—Send for your copy today!

FAIR RADIO SALES
1016 E. EUREKA + Box 1105 « LIMA, OHIO - 45802

TRANSISTORIZED CONVERTER
KITS 5500 EACH
Three kits available. Marine 2-3 mc, police &

fire, high band 100-200 mc, low band 26-60 mc.
1 mc tuning on car radio. Full instructions.

AMY KIT 5500 pp WIRED %1500 pp

FRED MESHNA, NO. READING, MASS. 01864

World Famed BREVETTATA

TEAR GAS PISTOL

Appearance of this fine tear . -
n Is simliar to real

eople whe

work In lonely. dark locations
uire protection. Men

glve thls gus to wives and
daughters for might seeurity.
Many Industrial applications.
Sheoting of gun stops aggres-
sor without rorn-nontlr njur.
Ing him. Nolther permit nor liconse Is needed,
but it is not seld to minors. It fires six ear.
tridges without reloading. Each gun eomes
with six tear gas shells and six blanks for
prasties and Is shipped prepaid. Gum wmii
pricss Include. 12 shells and all shipping costs.

| Gun-unit &t ....ooiiiiiaienne, 900990000 $13.07

2 Gun-units at $22.86 ..... .. ($11.43 u.;
3 Gun-units at $29.94. .. ..{$ 9.98 ea.
4 Gun-units at $35.16 . ..($ 8.79 ea.)

Extra boxes of ten tear gas shells at $1.50 per box (prepaid with
gun orders). Extra boxes of bianks at $1.25 per box.

UNITED SAFETY SUPPLY CO.
310 West 9th Street
Kansas City 10RT, Missouri 84108

COMING IN NOVEMBER

If you enjoy making furniture you'll
find a special treat waiting for you at
most of the newsstands on Nov. 7.
That’s the day WOOD PROJECTS
1969 edition goes 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. Better reserve YOUR
copy NOW.
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kit comes a step-by-step instructional manual,
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with convenient testing procedures at various
stages. For further details, write for an illus-
trated brochure to Grayback Enterprises, Inc.,
Box 54343, Terminal Annex, Los Angeles, Calif.
90054.

Here We Go 'Round the TV-FM
Cornell-Dubilier announces somethin’ new in
TV/FM antenna rotor design. The AR33 Auto-
rotor has fully automatic pushbutton control,
with = 1° position accuracy. It uses the heavy-

Cornell-Dubilier AR33 Autorotor Antenna Rotor

duty Bell rotor, with design origin stemming
from the famous HAM-M amateur rotor. The
Autorotor has completely silent operation, solid
state circuitry, 360° compass dial operation, and
contemporary styling by Raymond Loewy Price
is $79.95, and descriptive literature is free on
request from Cornell-Dubilier Electronics, 50
Paris St., Newark, N. I. 07101.

Electronic Sky Watch

A new outdoor lantern conversion kit, de-
signed primarily for post lanterns and incorpo-
rating a photocell switch that controls the lan-
tern automatically, has been introduced by Gen-
eral Electric’s Large Lamp Department. Named

“Skywatch,” the conversion kit combines the

photocell adapter with a new distinctively
o o
/uwugg

l‘l

%

By w_ -
' LI ITYY

*'Some wise guy's fastened us to the car
ahead!"

%* 7

Genelal Electric Skywatch Outdoor Lighting Unit

shaped Tuff-Skin coated Flair Postlight bulb,
allowing homeowners to turn the postlight on
once and forget it. The bulb is inserted into the
Skywatch adapter, and then the entire unit is
installed into any standard socket used in post
lanterns or other outdoor fixtures. After inser-
tion of the Skywatch unit, the photocell control
automatically turns the postlamp or other out-
door fixture on at dusk and off at daybreak by
reacting to light and darkness rather than the
time of day. The Skywatch unit is completely
weather-proof and is designed to fit all stand-
ard sockets. No additional wiring is needed for
the spring-loaded center contact device, and the
light sensitive photocell eye can be positioned in
any desired direction. Equipped with a time de-
lay, the unit is unaffected by extraneous light
sources such as automobile headlights, light-
ning etc. A specially designed telescopic tube
adjusts to fit flush against the inside of the post
lantern glass to guard against intermittent
operation due to reflection. The unit exceeds
Underwriter’s Laboratory standards for up to
150-watts in enclosed fixtures, and is guaran-
teed for 3 years from date of purchase with full
replacement of defective units when returned to
the supplier. Currently available in all general
merchandise stores, The General Electric Sky-
watch Flair Postlight outdoor’lighting unit is
offered only as a complete kit with a suggested
retail price of $10.98.

Looking Inside Solid State
A new and 1mproved all-solid-state transistor
analyzer that is described as the ultimate in
semiconductor analysis, provides a true small-
signal AC Beta test, continuous instrument

Rap10-TV EXPERIMENTER



monitoring, sets up easily and quickly, has three
independent power supplies and large 4%2”
meters, makes H parameter, high current, high
voltage, AC and DC Beta measurements, reads
leakage current in the nanoampere region, tests

-_—_-\1

| —

Triplett Model 3490-A Transistor Analyzer

both small-signal and power transistors. diodes.
rectifiers, zener diodes, SCR’s and the latest
FET'’s in the collector current range of 100gza
to 30 amperes, has been introduced by The
Triplett Electrical Instrument Company, Bluff-
ton, Ohio. The portable Model 3490-A, Type 2
provides the operator with maximum capability
and flexibility for plotting complete transistor
characteristic curves, taking single readings plus
setting up any type of transistor test. It is ideally
designed for use in electronic laboratories, re-

L
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Can’t
find
the
key
to
electronics?

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

‘b""-—_.____

| DAVIS PUBLICATIONS. INC.
| 229 Park Ave. S./New York, N.Y. 10003

|
|
| Yes! | want to find the key to ;loc'ronlts. |
I B Begin my subscription to both RADIO-TV |
| EXPERIMENTER and ELEMENTARY ELECTRON- :
| ICS at your special low-subscription rate of |
| $7.00 |
| O Bill me later. [0 Check enclosed. |
| Name ..cciiiieisssssscccsccosnsccscccssssnses :
|

|

I

| AddiesS .eececsccscssscsccscsscssssisisssssns

| City vevvieneeneneeee.State.eeeeeZiPouounnn,
| (Outside U.S.A. & Canada add $1.50 pstge. & hndlg.)

e e e v . . G —— - — — D S e —"

—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 pleasaat
spoonfuls and reinforces the
knowledge you gain with
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search and development departments, quality
control sampling, evaluation engineering and
technical training schools. A new 30-page in-
struction manual enclosed with the unit also lets
the operator set up his test easily and quickly,
step-by-step. User net price is $441. It would
‘be impossible to talk about all the specifica-
tions for this unit without using up the space
allotted for this column. So get all the facts by
writing direct to The Triplett Electrical Instru-
“ment Co., Bluffton, Ohio 45817.

Machine and Mikes

Recognizing the need for modern, high qual-
ity tape recorders to be used with microphones
of matching performance levels, Telex’s Viking
Tape Recorder Division, Minneapolis, and
Electro-Voice, Inc. Buchanan, Michigan, are
working together in a unique type of marketing
program. FEach purchaser of a new Viking
433W stereo tape recorder at $389.95, manu-
facturer's suggested list, will receive free of extra
charge a pair of Electro-Voice 631 dynamic
omnidirectional microphones. The microphones,
packed in an attractive and convenient carrying
case, have phone plug connectors on the cables
for immediate cennection to the recorder. List
price value of the microphones is $126.00. The

Viking Model 433 Tape Recorder
with Electro-Voice Microphones

fine performance available from today’s superb
tape machines is severely limited, practically
speaking, unless the user has quality micro-
phones to record with. Inexpensive microphones
usually furnished with recorders simply will not
take advantage of the quality inherently built
into a well designed tape machine. This promo-
tion should not only have immediate effects on
sales by creating attention, but in the long run
increase the overall market for tape products
by simplifying the user's purchase and allowing
him to make substantially better quality record-
ings at a reduced overall price.

The Viking 433W is a 4-track stereo machine
with three motors, three heads, three speeds, and
monitor controls. It may be used for sound on
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sound and echo. E-V Model 631 microphones
are rugged and reliable dynamic models for
hand-held or stand use. A four-stage internal
blast filter allows use close-up with no pops or
distortion. The units have a unique silent mag-
netic on/off switch with a snap-off actuator
which when removed leaves the mike in fail-safe
“on™ with no openings or gaps to degrade re-
sponse. Want more info? Then write to Electro-
Voice/Viking, Buchanan, Mich. 49107 for all
the facts. °

Packed Full of Components

Here’s a brand new kit, an all solid-state FM
stereo compact, called the “Component Com-
pact.” Designed to give “big system” sound in
the small space of a stereo compact the Heath-
kit AD-27 Component Compact uses proven
stereo components. - The receiver is the highly
praised Heathkit AR-14, modified only mechan-
ically to fit the cabinet. And the automatic 4-
speed turntable is the precision-crafted British
BSR McDonald 500, with a Shure diamond
stylus cartridge. The ‘amplifier portion features
15" watts per channel ‘music power output, all

e <
“Well, answer me! Did you or did you
not order a soldering gun?"

Rap10-TV EXPERIMENTER



/

solid-state circuitry, frequency response of =1
dB, 12-60,000 Hz, 45 dB channel separation,
harmonic & IM distortion of less than 1%, 4 to
16 ohm output impedance, tape output, and a
front panel headphone jack with a speaker de-
feat switch for private listening. The FM stereo
portion has 4 IF stages, 5 uV sensitivity, —45
dB hum and noise, less than 1% distortion,
smooth inertia flywheel tuning, adjustable phase
control for optimum channel separation, stereo
indicator light, 20 dB channel separation and
filtered outputs. The AD-27 is sold without
speakers to allow the complete versatility neces-
sary for outstanding performance in any situa-
tion (Heath recommends their AS-10, AS-16
and AS-37 speaker systems). The Heathkit AD-
27 Component Compact seélls for $169.95 mail
order. For complete ordering information and
specifications write to Heath Company, Benton
Harbor, Michigan, 49022.

Always Make Them Better

Take your best solid state tape recorder, im-
prove it with the latest OTL (output-transform-
er-less) circuitry, without boosting the price,
and you have a potential winner . . . so hopes
Radio Shack, Boston-based nationwide hi-fi/
electronics retail chain. Radio Shack has just
introduced their re-designed Realistic-909 port-
able recorder; it plays and records 4-track stereo

Radio Shack Model 909 Tape Recorder

and monaural tapes, makes “sound-with-sound”
recordings, and tapes FM-multiplex stereocasts,
all with improved sound and longer life thanks
to new-for-'69 OTL circuitry. Still priced like
its predecessor at $159.95, the new model 909
offers many of the conveniences and operating
features of costlier tape recorders: a die-cast
mode selector, digital tape counter, three speeds
without capstan change, two VU meters, an up-
front stereo headphone jack and illuminated rec-
ord pushbuttons. Its two wing speakers separate
for optimum stereophonic effect. The new re-
corder is being offered under the company’s
proprietary Realistic brand in all 300 Radio
Shack stores. It comes complete with two dy-

JANUARY, 1969

Keep

up to date
with
SCIENCE &
MECHANICS

Science & Mechanics—
the only magazine that
keeps you right up to
date on developments
in space technology;
weapons, automobiles,
N medicine, boats, planes,
tools, new products.

. and exciting world
_events.

Keep up to date. Make sure
of your home delivered co
by returning the coupon to n.

SCIENCE & MECHANICS RTV-121

229 Park Ave. S, N. Y., N, Y, 10003

12 issues $4; 24 issues $8; 36 issues $12. (Foreign:
Add $1 a year)

Please enter my—_year(s) subscription.

Ot ench S O Bill me.
Name =
(Please Print)
Address
City State & Zip

_____.____.I

Don't Miss the all new

S ELECTRONICS HOBBYIST
Z\ 1968 Fall-Winter Edition

) at your Newsstand September 5th

Now you can reserve the newest, most exciting maga-
zine for those whose interest in electronics is on the
hobby level. The ELEcTrONICS HoBBYIST contains
easy to build, tested and proven construction projects
of every description,

SPECIAL—in this issue—the best in communications
projects with extra emphasis on low-cost receivers
you can build. For Hams, CBers, S\WLers, experi-
m:]qters and just anybody who enjoys listening to
radio.

FOOLPROOF DESIGN! EASY CONSTRUCTION!
Each construction project has been carefully re-
searched and tested by experts, Each article is com-
plete with theory, construction tips, parts lists, dia-
grams and photos.

RESERVE YOUR COPY NOW!
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namic microphones, mike stands, two patch
cords and a seven-inch take-up reel. Want more
facts? Then write to Radio Shack, 730 Com-
monwealth Ave., Boston, Mass. 02215.

How to Drown out the Instruments

For all you vocalists who're tired of having
your sonic time beaten by amplified guitars,
drums, organs, sitars, and all like that, Atlas
Sound has produced the Banshee. It's a cobra-

Atlas Sound Banshee Horn

i
l

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 speaker stand |

to ¢levate the sound above the crowd. It's best to
keep the audience below the sonic boom. Atlas
has two models, the SS-4 for $285, the SS-2 for
$48. The Banshece is $121.00, and for more
poop, write Atlas Sound, Parsippany, N. J.
07054.

For the Two-Music-Center Family

Fisher has come out with a moderate-priced
pair of compact home music systems; the Fisher
120, an FM-stereo phono system that sells for
$299.95, and the Fisher 125, a complementary
system that includes an AM tuner section as well
as FM-stereo, which sells for $329.95. Their
newly-designed FM front ends and IF amplifier
sections incorporate FETs (field effect transis-
tors) and ICs (integrated circuits). Baxandall
feedback circuits are used in the bass and treble
controls. A main/remote speaker switch. loud-
ness contour and full tape and phono facilities
are also included. Atop the receiver is a 4-speed
automatic turntable with cue control, anti-
skating, balanced tone arm and magnetic car-

re

Fisher 120 FM:Stereo Phonograph M/usic Center

tridge, and automatic shut-off. A pair of Fisher
XP-55B speaker systems, which retail separately
for $49.95 each, are included with each 120
and 125 package. The speaker systems feature
an 8-in. free-piston bass speaker with heavy
magnet structure and a 3-in. wide-range treble
speaker. Anything else you'd like to know? Write
Fisher Radio Corp., 11-40 45th Rd., Long Island
City, N. Y. 11101.

Cover Six Bases at a Glance

The Heath Co. has put on the market the
Heathkit 1G-57 post marker/generator at
$135.00. The IG-57 will display as many as six
markers at a time, obsoleting the old time-con-
suming variable marker system. Markers are
provided for color bandpass alignment; picture
and sound carrier frequencies for channels 4 and
10; FM tuner, FM IF and discriminator align-
ment; and TV sound IF adjustments. 400 Hz
modulation is built in for trap adjustment and

Heathkit Model 1G-57 TY Post Marker/Generator

checking and adjusting FM tuners. A variable
voltage supply is provided for use as a source
of positive or ncgative bias. The sweep generator
portion has § linear sweep ranges, covering the
sweep necessary for TV tuned.circuits in sound
IF, color bandpass, video IF circuits and for
proper overall RF/IF response. The 1G-57 also
has a trace reversing switch, a blanking switch
and a phase control so the markers will appear
as in the set manufacturer's alignment instruc-
tions, regardless of the 'scope used. For litera-
ture on the 1G-57, write to the Heath Co..
Benton Harbor, Mich. 49022. |
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Hot Line!

Could you give me a diagram for a combi-
nation 6- and 12-volt, 12-amp battery charger
to work off a 117 VAC line?

—A. K., Calumet, Mich.

117 VAC

+2v

COMMON
+6V

Try this circuit. Transformers T!1 and T2
are 20-A, 6.3-volt filament transformers and
T3 is a variable autotransformer such as a
Variac, Ohmite, or one sold by Allied Radio
under its own brand name. Make sure the
diodes are hefty enough to handle the current.
The charging rate is controlled with T3. Addi-
tional filtering can be added if you ever decide
to use this baby as a power supply.

Shrinking Power
When are integrated circuits for audio power
amplifiers going to be available at low cost?
—R. F. P., Norwalk, Conn.
They're available now. The GE PA234 puts
out 1 watt with a 600-millivolt input and its
frequency response covers a range of 30 Hz to
100 kHz! The input voltage can be anywhere

JANUARY, 1969
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between 9 and 25 volts, and the device is a
fraction of the size of a speaker. Price in large
quantities is less than a buck; more at a parts
store if you're buying only one. The whole
amplifier costs less than a tube used in the out-
put stage of a conventional amplifier. What
more do you want?

Long Wires
How high and long should an AM radio an-
tenna be constructed? I have an old radio set
and can get a large pole for the body, but how
high should it be? Also, how high and long
should a shortwave antenna be? Can an FM
antenna be used for either shortwave or AM
reception?
—R. K., Nanaimo, B.C.

S-TYPE OR TURNSTILE ’
FM ANTENNA

300-0HM TWIN LEAD

00-om - Lo FN RADIO
WK LEAD | —fo
dodt ] ‘
p
KNIFE A 4 RADIO
SWITCH T
L
[
dat Py
5p
e A;c S RADIO
SHITCH
L

Your antenna should be as high as possible
and about 100 ft long for AM if there are no
stations nearby. You can use the same antenna
for shortwave, but don't try an FM antenna.
However, you can use an FM antenna for FM,
AM, and SW'if it's wired as shown. When
using the antenna system for AM or SW, the
transmission line (twin lead) functions as a
vertical antenna.

Buzz Bomb
When I turn the volume all the way down on
my Panasonic radio hum can be heard. What
is the matter and how can it be fixed?
—J. 8., N.Y,N.Y.
Ofthand it sounds like a defective volume
control. But, without knowing the model num-
ber, we can only guess. Why don't you try the
Panasonic Service Center in New York City?

The longer the Wave . . .

I have a Grundig 500 transistor portable ra-
dio. How can I connect an outside antenna to
the radio to receive long-wave transmissions?
The range of the long-wave band is 150-260
kHz. What kind of antenna can I use? My

29




30

ASK ME ANOTHER v e fror o e e i e e e sty e sty A e e e e e e A e e e dr e s e dr s e e e

home is located deep in a valley where TV
and radio reception is poor.
—R. K., Faristell, Mo.
Put up a long horizontal wire and connect it
and a ground to a flat-loop antenna. Tape the
antenna to the back of the set for inductive
coupling to your radio’s built-in antenna.

Facts of Life
In a past issue of Radio-TV Experimenter it
was stated that Channel 7 TV sound was on
180 MHz, but on my shortwave receiver 1 get
Channel 7 TV sound on approximately 4.2
MHz. Could you please explain why this is so?
Also, 1. receive Channel 4 TV sound at 4.4
MHz early in the afternoon but not in the eve-
ning. I receive Channel 5 TV sound at 28 MHz
(approximately), but all these TV stations come
in with distorted sound. Why? I use a 6-ft.
length of wire for an antenna, but no ground.
—E. V., Boxford, Mass.
With a shortwave receiver, you receive 'all
kinds of garbage depending upon the quality of
your radio. Because of the multitude of sig-
nals on the air, you receive intermodulation
products. It’s like trying to drive through Bos-
ton on Saturday afternoon—the distorted sound
is normal. Why should you expect to get good
sound from an FM station with an AM re-
ceiver?
All receivers (regardless of cost) go through
a balancing act with regard to sensitivity, selec-
tivity, image rejection, intermodulation, noise,
bandwidth, etc. These are all factors in the
quality of a received transmission. A receiver
will never be all things to all people, and un-
less you are willing to spend a fortune for a

special design, you will have to settle for what-
ever your pocketbook can afford. But don’t for-
get to install a ground!

Time Flys

Can you tell me where I might get a short-
wave receiver for receiving time signals? 1 work
in land surveying and it is esseniial that I have
the correct time for calculation of bearings
from a north-star observation.

—P. O'T., Peterborough, Ont.

Contact the Canadian Marconi Company,
2442 Trenton Ave., Montreal, and ask for in-
formation on their XH-13A and XH-14 receiv-
ers. Both operate from a 12-volt battery.

Ther-a-what?

Can you tell me where I can obtain a sche-
matic diagram of a Theremin. Itf's a musical
instrument invented by a Russian around 1920.

—D. R., Aberdeen, Wash.

We had a copy of a schematic but have mis-
laid it. We obtained it by writing to the Direc-
tor of Public Relations, Radio Corporation of
America, 30 Rockefeller Plaza, N.Y., N.Y.
10020. You might be able to get RCA to run
off a Xerox copy of the schematic for you.
They manufactured the instrument.

Stereo ain't Good Enough?

Can you please tell me how to modify your
Stereo Compact (February/March 1966) to get
mono operation?

—H. K. Kenmore, N.Y.

Add a switch as shown by the dotted lines in
the diagram. When the switch is closed you
have mono operation when using a mono car-
tridge. If you use a stereo cartridge and play

1%1K mono records, forget the switch.
RIGKT chameL| ! RIGHT CHANNEL
o] S okt o
i | ¢ RZL BLUE i - RIGHT CHANNEL
| L 23 RIGHT CHARNEL
b LT %% AUDIO AMPLIFIER _—_—_—_—__.[ﬂ
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No Poop from PA
I recently built a public address amplifier
which does not amplify. The diagram is en-
closed. When | use the phono I get very little
sound, while the microphone produces nothing.
What's wrong?
—R. H., Snydertown, Pa.
The 470-ohm resistor connected to the cen-
ter tap of the primary of the output trans-
former is incorrectly wired. Rewire the circuit
as per the dotted line and you're in business.

Whip and Peak
! have an antenna hook-up for BCB DX as
shown. Antenna A is a whip; antenna B is
homebrew. Whenever I connect these antennas,
selectivity is decreased, but volume is increased.
How can I improve selectivity without using a
bandspread in the receiver?
—L. C., Auburndale, Mass.
Connect point X to ground. Add a 455-kHz

Loop
T\ RECEIVER
T =
L.C.'s CIRCUIT X
L00p
455-kiz
e | 10 FIRST
P—1 o NECHANICAL — 1F sTace
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mechanical filter ahead of the IF stage as
shown in the block diagram. Wiring instrue-
tions should come with the filter. You can
probably get one from Lafayette Radio, 111
Jericho Tpke., Syossett, N.Y. 11791. But don't
expect too much from such a patchwork setup.

Down the Slopes

I would like 1o know if it's possible to con-
vert a communications receiver from AM to
AM and FM?

—J. M., Taunton, Mass.

It isn't necessary to convert the receiver to
hear ham and land-mobile FM stations. Tune
them in carefully, just off carrier. Your AM
detector will demodulate the FM through slope
detection. How about that!

How Big the Beat?

Can you furnish me with a circuit for a 250-
300 wart transistor amplifier for an electric
guitar. All 1 need is the driver and output
stages, as 1 have a preamp circuit designed al-
ready. I have looked around at various places
but have had no luck.

—M. C., Ames, lowa

What do you want with 250 watts? Radio
City Music Hall uses only 85 watts to fill a
space equivalent to 1800 living rooms. Just get

\ (Continued on page 34)

31



32

CB—AMATEUR RADIO—
SHORTWAVE RADIO

141. Newly-designed CB antenna
catalog by Antenna Specialists has
been sectionalized to [facilitate the
icking of an antenna or accessory
rom a handy index system. Man,
Antenna Specialists makes the pickin’
easy.
102. No never mind what brand
your CB set is, Sentry has the crystal
you need. Same goes for ham rigs.
Seeing is believing, so get Sentry’s
catalog today. Circle 102.
%130. Bone up on the CB with the
latest Sams books. Titles range from
“ABC’s of CB Radlo” to 99 Ways
to Improve your CB Radio.” So Cir-
cle 130 and get the facts from Sams.
107. Want a deluxe CB base sta-
tion? Then get the specs on Tran'’s
all new Titan 1l—it’s the SSB/AM
rig you've been waiting for!
101. If i’'s a CB product, chances
are Imiernational Crystal Has it listed
in their colorful catalog. Whether kit
or wired, accessory or test gear. this
CB-oriented company can be relied
on to fill the bill.
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 to
everyone.
%129. Boy, oh boy—if you want to

read-about a flock of CB winners, get
your hands on Lafayeite’'s new 1969
catalog. Lafayeite has CB sets for all
pocketbooks.

103. Squires-Sanders would like you
to know about their CB transceivers,
the **23’er” and the new "5535." Also,
CB accessories that add versatiiity to
their 3-watlers

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

%2. Now, get the all-new 512-page,
fully illustrated Lafavette Radio 1969
catalog. Discover the latest in CB
gear, test equipment, ham gear, tools,

books, hi-i components and gifts.
Do it now!
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. HMy-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-
Ironics’ Versa-Tenna with instant
magnetic mounting: Antenna models
available for CBers, hams and mobile
units trom 27 MHz to 1000 MHz.
45. CBers—get youg copy of World
Radio Labs 1969 CB Catalog No.
2. You've got to see to believe WLR's
special CB bonus offers. This is the
catalog for big CB buyers.

% Starred items indicate adver- -
in. this issue. Consult

tisers

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

115. Get the full story on Poly-
tronics Laboratnries’ )atest CB entry
Poly-Pup. Full S-watts. great for mo-
bile, base or portabls use. Works on
12 VDC or 117 VAC.

100. You can get increased CB range
and clarity using the ‘*Cobra-23"
transceiver with speech compressor—
receiver sensitivity is excellent. Cata-
1bg sheet will be mailed by B&K
Division of Dynascan Corporation.

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

ELECTRONIC PRODUCTS

%42. Here's colorful 108-page cat-
alog containing a wide assortment of
electronic kits. You'll find sometning
for any interest, any budget. And
Meath Co. will bappily send you o
copy.

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

128. If you can hammer a nall
and miss your thumb, you can as-
semble a Schober organ. 1o prove the
point, Schober will send you their
catalog and a 7-in. disc recording.

126. Deita 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 Delia’s details in full-
color literature.

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

109. Seco offers a line of special-
ized and standard test equipment
that’s ideal for the home experimenter
and pro. Get spevs and | .ces today

ELECTRONIC PARTS

%135. Get with ICs! RCA’s new
integrated Ciréuit 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 Eiectronics’
latest catalog. It's packed with bar-
gains like 6W4, 12AX7, 5U4, etc..
tubes for only 33¢. You've got to see
this one to believe it!

el "]’ J
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132, Discover 18 new and different
professional-quality amplifiers. tuners,
and preamps completely assembled
on PC-boards now offered by Amper-
ex. Prices will amaze you!

%1. Allied’s catalog is so widely
used as a reference book, that it’s re-
gurded as a standard by people n the
electronics industry. Don’t rou have
the 1969 Allied Radio catalog? The
surprising thing is that it's free!

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

23. No electronics bargain hunter
should be caught without the 1969
copf' of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look like misprints.
beheving.

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

%104, With 70 million TV and 240
million radios somebody sommewhere
will need a vacuum tube replacement
at-the 1ate of one a second! Get Uni-
versal Tube Co.'s Troubleshooting
Chart and facts on their $1 flat rate
per tube.

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

%7. Before you build from scratch
cieck the Fair Radiv dules latest cat-
alog for electronic gear that can be
modified to your needs. Fair way to
save cash

%6. Bargains galore, that's what'’s in
store! Poly-Paks Co. will send you
their latest eight-page fiyer listing the
latest In available merchandise. in-
cluding a giant $1 special sale.

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

11. Now available from EDI
(Electronic Distributors. Inc.): a cata-
log containing hundreds of electronic
items. EDI 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 have a copy. Some of
Tab’s bargains and odd-ball items are
unbelievable offers.

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.

Buying is

Rap10-TV EXPERIMENTER



118.. Secure cédax cables, speaker
wires, phone wires, etc., with Arrow
staple gun tackers. 3 models for wires
and cables from 3/16” to " dia
Get fact-full Arrow literature.

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV Kkit. 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 kit
Just one of National's many exciting
and rewarding courses.

91. Interesting. helpful brochures
describing the TV antenna discovery
of the decade—the -log periodic an-
tenna for VHF and UHF-TV, and
FM-stereo. Get it from JFD Elec-
tronics Corporation.

SCHOOLS AND EDUCATIONAL

142. Radio-Television Training of
America prepares you for a career—
not a job. 16 biS 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!

*138. “Power Engineering,” a new
32-page, illustrated brochure by ICS
(International Correspondence
Schools) describes seven ICS Power
Engineering 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 complets rundown on
curriculum, lesson outlines, and full
details from a leading electronic
school, ask for this brochure from the
Indiana Home Study Institute.

10S. Get the low-down on the latest
in educational electronic kits from
Trans-Tek. Build light dimmers,
amplifiers, metronomes, 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 electronic circuits;
parts, tools and instructions 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-
plies 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 line and cartridges.

28. Always a leader, H. H. Scott
introduces a new concept in stereo
console catalogs. The information-
packed 1969 Stereo Guide and catalog
are required reading for audio fans.

85. Werite 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 stereo-FM
receivers are described in a colorful
16-page bookiet complete with easy-
to-read-and-compare spec data. Get
your copy today!

131. Let Elpa 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 mail-
man delivers it.

17. Mikes, speakers, amps, ro-
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 systernsi
and cabinetry make up a colorfu
booklet every hi-fi bug should see.

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

TAPE RECORDERS AND TAPB

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

31. All the facts about Concord
Electronics Corp. tape recorders are
ours for the asking in a free book-
et. Portable, battery opérated to four~
track, fully transistorized stereos cov-
er every recording need.

32, “Everybody's Tape Recording,
Handbook"” is the title of a booklet
that Sarkes-Tarzian will send you.
It’$ 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!

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 more and discover what’s avail-
able from Finco’s 6-pages *Third Di-
mensional Sound."
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Continued from page 31 DISTANT !

(EICO, Heath, Knight, etc.).
Unless you want to deafen
everybody in Ames, 'you don't
need 250 watts. Besides, unless

. . S1A
you're loaded with money, you
couldn’t afford the transistors. —T" SEC " PRI
So how do you like them apples,

son?

a solid-state, hi-fi amplifier kit %%cxﬁl TWISTED INTERGOM CABLE :q
1

Wl AUDI0
AMPLIFIER

Talkathon ) % lfISTEN =

How can I connect a 5-tran-
sistor amplifier so that I can use S1 = dpdt SPRING RETURK SWITCH
it as an intercom?

Connect the switch and speakers as shown at  455-kHz IF filter at the output of the mixer if
right. Transformer T1 is an output transformer  you return the IF transformers from 460 kHz
connected backward. to 455 kHz, but dial calibrations would then be

off.
Teutonic Efficiency .

How can I improve the seléctivity and sensi- Two for Code 15
tivity of my Grundig 2440U AM/FM, short- Please give me a schematic for a 15-MHz
wave receiver? The AM and shortwave IF is WWYV receiver. 1 would also like to know
460 kHz and available selectivity filters are for uhere I can get a 15-MHz crystal.

455 kHz. —R. M., Clayton, Ga.
—R. B., Cincinnati, Ohio The diagram is of a simple superhet receiver.

Your schematic reveals that your six-tube re-  Pick the coils from the J.W. Miller catalog at
ceiver has two RF stages and one IF stage and  your parts store. Show the schematic to the
that one of the tubes is a tuning indicator. It salesman. For a 15-MHz crystal, write to Texas
looks like you have a cleverly designed receiver,  Crystals, 1000 Crystal Drive, Fort Meyers, Fla.
but don’t expect super-pro performance on  Your parts store may carry these, too.
shortwave with so few tubes. You can add a (Continued on page 37)

T2
1650kHz

A

L2
{OSCILLATOR COIL) =

S1
117VAC
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T4, 72 + 30000 PRI, 50000 SEC
13,74+ 550 PRI (CT)

2N109

ASK ME ANOTHER ¢ v #r e 5 e A e A tr Ay Ay A e B A Ay e A A A e e A Aot e A A e e e e o

CRYSTAL OR CERAMIC PICKUP
- A\

C

1500
Continued from page 34

Well-balanced Stereo
Can you give me a circuit for a good stereo
amplifier that will drive 8-ohm headphones
from a crystal pick-up?
—G. B., Royal Oak, Mich.
Here's one that employs eight transistors in
a standard push-pull circuit (see diagram
above). The transformers are given in the sche-
matic. The secondary of both T3 and T4 should
* be 8 ohms to match the phones. Solid-state am-
plifiers should operate with as little heat as pos-
sible, so use heat sinks wherever necessary.

EARRHONES

2N109

Very High Fuzz
I am a police officer and would like to build
a convertor for use with an auto radio to tune
in a station on 158.88 MHz.
—T.]. E., Jersey City, N.J.
Here’s a diagram for a vhf convertor. These
circuits are tricky and wiring must be as short
as possible. You may be able to find suitable
coils (L1, L2) through a radio supply com-
pany or through someone who carries vhf
equipment. Sentry Mfg. Co., P.O. Box 12322,
Oklahoma City, Okla. has ready-to-install con-
vertors on the market. Try them, and keep

@ T on saying you’re a policeman. ]
l §1-A
B B
33ph J_
LS 1.8 I-“s 56K
L < PF
o le =

0 L. RF. AMPL
Ruf 1 22495

10ppf

005 uF
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“And that, dear, is my
QTCD signal—third call to dinner.”

the
STRANGE

woRrld §Ful2

t)[ '13'“ By Marvin Town:;:nd

“We've had complaints your signals
are interfering with the normal flow
of traffic along this street, miss.”

1 didn’t know you’d gone mobile,
Joe. What'd you do with the baby?”

d

“Whaddaya know! )
A ham radio retriever!”
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See through lies and have fun with a
lie detector that tells you no tales

By Ron Michaels

Do you have a credibility gap in your heme?
Are yo. gefiting ~#rong answers to what you tfink
are the rig1t questions? Would you like your rext
party tp be the blowout you've always hoped for?

Wel, w-ethe- it's used for super-sieuthing,
electrcnic :nsfruction, or just plain :0l" fun, pur
Triple F (Fickle-Finger {Continued overleaf)

JANUARY, 1969
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Fichle Finger Finder
Finder) lie detector should turn out to be
that one electronic construction project
you've long been waiting for. No matter
what the application, this pint-sized poly-
graph provides reasonable accuracy and ex-
cellent sensitivity so that you can put the
finger on any or all who are willing to be
examined.

Pro and Con. Although the Triple F lie
detector is far simpler than a professional
model—the kind used by law enforcement
agencies—it works on much the same prin-
ciple. It measures the subject’s skin resist-
ance before, during, and after he gives an
answer to your question. When a series of
questions are administered to him, changes
in his skin resistance should reflect a change
in his emotional state or psychological at-
titude.

Of course, professional devices sample
several other physiological variables as well.
Measurements of heart rate, breathing rate,
and blood pressure are all necessary to ob-
tain an indication of the subject’s general
condition under questioning. The polygraph
is obviously so named because many graphs
must be recorded at the same time.

i 5 i
While meter face was changed on cover pho-
to, everything else is the same. Small chassis
mounts on meter case via gooseneck stand.

Chances are, you've observed from the
photos that our Triple F lie detector is like
no other you've ever seen. This is because
ordinary brass doorknobs have been used
to connect the subject to the monitor. More
conventional electrodes (explained later on)
can be used, but the doorknob electrodes
are easier to apply and are somewhat less
frightening.

Now, while you may not be called upon
to give family or friends the third degree,
a gadget like the Triple F detector can turn
a dull party into a real blast. That’s why

S ATTEEENENTEEE O PRI

%il

SZB

ij

(POWER)

g

WWORKNOB
¥

RITY)
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Brass doorknobs plug into banana jacks;
plug assembly is then fixed in knob by

tightening screw. Jacks must be insulated.
the doorknobs serve as electrodes. Have
your subject place a finger on each knob and
you're in business!

Not only is his skin resistance a factor
in the meter reading, but the pressure of his
fingers against the knobs introduces another
variable. People can take turns lickety-split
and there is no problem of changing leads
or transducers. For more serious work, how-
ever, attaching electrodes are probably best.

Another feature is the built-in speaker.
This will click—like a Geiger counter—at a
rate which increases as the meter reading

PARTS LIST FOR FICKLE FINGER FINDER

B1—9-V transistor battery (2N6, 246 or equiv.)

B2—4.5-V mercury bias battery

C1—1-uF, 200-V paper capacitor

C2—10-uF, 10-V electrolytic capacitor

J1—3-conductor phone jack (Switchcraft 12B,
Allied 4784969 or equiv.)

Q1—Pnp tronsistor (Motorola HEP-51)

Q2—Unijunction transistor (Motorola HEP-310)

Q3—Silicon-controlled rectifier (Motorola HEP-
300)

R1—1,000,000-0hm, 4 -watt resistor

R2—270,000-0hm, 2-watt resistor

R3, R9—100,000-0hm, V2 -watt resistor

R4—560-ohm, V2 -watt resistor

R5—270-ohm, V,-watt resistor

R6—10-ohm, Va-watt resistor

R7—1000-0hm, 42 -watt resistor

R8—100-ohm, hum-adjust, wirewound poten-
tiometer

$1—Dpdt toggle switch

$2—Dpst toggle switch

Misc.—6 x 4 x 4 Y4 -in. aluminum meter case,
3% x 1% x 2-in. aluminum chassis box, 0-1
mA DC panel meter {Simpson 1212, Allied
52E8532 or equiv.), 8-ohm miniature speaker,
brass doorknobs, banana plugs and jacks,
phone plug, test leads, gooseneck mike stand,
perf board, push-in terminals, spacers, rub-
ber feet, decals, wire, solder, hardware, etc.

JANUARY, 1969
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increases. Thus, an entire room full of peo-
ple can monitor the goings-on and chime
in on the verdict.

Circuit Operation. The device is built
around a unijunction transistor (Q2) which
is part of a variable-frequency pulse gener-
ator. The generator’s output is a chain of
pulses whose frequency depends on the total
resistance in Q2's emitter circuit. This re-
sistance is controlled by transistor Q1’s re-
sistance, which in turn depends on the
amount of current flowing into QI’s base.

When your subject touches both door-
knobs simultaneously, his body completes
a Wheatstone bridge connected to Q1’s base
circuit and a tiny current (a few uA) flows
through him into the transistor. The level
of current flowing through him and into Q1
depends on his skin resistance.

Accordingly, the greater the current flow-
ing into QI, the lower its resistance becomes,
and the pulse rate of the unijunction transis-
tor generator increases. This causes more
current to flow so that the reading on the
meter increases.

The pulse output from Q2 and the meter
reading are inversely proportional to your
subject’s skin resistance—the lower his skin
resistance, the greater the current flowing
in the lie detector’s circuit. More important,
small changes in skin resistance cause small
changes in pulse rate. It's your job to detect
these changes by monitoring either the
meter, the speaker, or both.

The output pulses are fed to a discharge
capacitor associated with a silicon-controlled
rectifier (Q3). Each pulse causes the SCR
to conduct momentarily. This discharges
the electrical energy stored in capacitor C2
through the voice coil of the speaker, thereby
producing a click. In between pulses, C2
recharges slowly in anticipation of the next
pulse. Like the meter reading, the number
of clicks depends on the pulse rate from Q2.

Polarity switch S| reverses the direction
of current flow through the subject. This
counteracts the effects of electrolysis on the
surface of his skin. Electrolysis can throw
the reading off and negate your test. During
a test, flip the switch back and forth every
few minutes.

Potentiometer R1 (the rate control) is
used to adjust the meter reading and click
rate to a convenient level for monitoring.
(About 4 on the meter scale is right; but
note that the meter face was altered on cover
photo.) This should be done at the start
of a test; it will compensate for varying skin
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Fcle Finger Finder
resistances of different subjects under test.

Small Package. The circuitry is housed
in a 6x4V4 x4-in. aluminum meter case that
has a sloping front panel. The doorknob/
electrode assembly is built into a 3Vax1Vex
2-in. aluminum chassis box. The small box
connects to the main cabinet via a flexible
microphone stand called a gooseneck. A
heavy weight of some kind in the main cabi-
net should prevent the unit from tipping
over if you desire greater stability.

Start out by mounting S1, S2, RI1, the
meter, and the gooseneck on the cabinet.
Mount the speaker against one side and drill
a few holes in front to serve as a grille.
Potentiometer R8 (meter range adjust)
mounts in the floor of the cabinet so that
it is accessible from the underside. This
will be used "after the cabinet is closed.

The bulk of the circuitry goes on a piece
of perf board. This should be mounted on
the back of the case. Push-in terminals can
be used as soldering points. Parts layout
isn’t critical but check on the polarity of
semiconductor leads and electrolytic capa-
citor C2 when you wire them in place.

Power is supplied by a large 9-volt tran-

sistor radio battery (B1). Since current drain
is relatively low, you can dispense with a
battery holder if you wish. Just cement the
battery in place with a few drops of contact
adhesive—it’s easy to break the bead loose
during replacement. Also mount the 4.5-
volt mercury bias battery (B2) in the same
way. The batteries can also be secured with
a piece of tape.

The doorknobs are connected to the cir-
cuit via insulated banana jacks mounted on
the small chassis box. Discard the plastic
sleeve from the corresponding banana plug
and place the metal plug assembly inside
each doorknob. Then tighten the knob’s
setscrew to get a good electrical and me-
chanical connection. It's important that
neither of the jacks touches ground! (Since
most brass doorknobs are supplied with a
protective lacquer coating that acts as an
insulator, this must be removed before
mounting. Acetone or nail polish remover
will do the job.)

Finally, phone jack J1 should be mounted
in the small chassis (as shown), or in the
meter case. This jack enables you to connect
other types of electrodes to the circuit.

Electrodes. Various electrodes can be
made from metallic transducers that make
contact with your subject’s skin. The de-
signs possible are limited only by your
imagination. An inexpensive solution can

Truth Verifier polygraph manufactured by
C.H. Stoelting Co., of Chicago has 6 record-
ing channels for various physiological meas-
vrements. Note use of meters and graph.

Police examine suspect right on the spot.
Man taking lie detector test is being held
for murder. Portable polygraph measures
skin resistance, breathing, and pulse rate.
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be had by using so-called adjustable rings
sold in five-and-dime stores. Solder test leads
to two rings and connect the free ends to a
phone plug for J1.

When you make a test, adjust cach ring's

PERF
BOARD

Parts layout of lie detector isn't critical.
Meter will be most expensive item, but since
readings are relative anyway, cheaper model
can be used without affecting tests results.

diameter to fit your subject’s fingers and
place them on adjacent fingers of the same
hand. The advantage of the Ting clectrodes
is that contact pressure between electrode
and skin surface is more or less constant.
The varying pressure will change the reading
just like a change in skin resistance.
Regardless of what type of electrode you
use, it is important that your subject doesn’t
touch the metal cabinet or any ground point

during a test. This will short out the base
circuit of Q1 and produce an artificial (and
meaningless) high pulse rate.

Adjustment. The meter range adjust con-
trol (R8) must be set before you operate
the instrument. Start by setting Rl (rate
control) for minimum resistance. Next,
moisten the thumb and forefinger of one
hand (this insures minimal skin resistance)
and place them simultaneously across both
doorknobs. Now adjust R8 for just under
full-scale deflection (approximately 9.5).

The most sensible approach is to adjust
R1 at the start of each test so that the meter
will read some standard value (4 is about
right). At this setting the clicks from the
speaker will be slow enough so that slight
changes in pulse rate can be heard.

Stimulus-Response. It takes a good
deal of skill to administer a lie detector test
and then interpret the results. Even so sim-
ple a polygraph as your Triple F detector
will be difficult to monitor in the beginning.
However, the basic idea is simple. When a
person knows that he is lying, his heart may
beat a bit faster, he may breathe a bit deeper,
and he may perspire more, thereby lowering
his skin resistance.

The may is important. Many liars don’t
react much, especially when they are used
to lying. An honest person may react simply
because the machine and the circumstances

This lady from Ontario seems
composed as she faces lie
detector. Curves in back-
ground is graph of her test.

JANUARY, 1969

Above, ex-convict and men-
tal patient is interrogat-
ed about bombing of school.
Test was held inconclusive.

At left, Stoelting’s Decept-
ograph is a typical poly-
graph used by professionals.
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Fckle Finger Finder
make him nervous. All these variables make
it clear why a lie detector test can’t be used
as evidence in a courtroom.

One oft-used technique is to ask the sub-
ject a long series of questions that can all
be answered with a simple yes or no re-
sponse. This helps put the subject at ease
and establishes a reference before more stra-
tegic questioning. These first questions
should be non-controversial and should cov-
er general topics: “Are you a male?’ “Have
you ever been to Boston?”, etc.

Keep track of the subject’s reactions while
these questions are being asked and try to
determine what you think is a standard re-
sponse. Then suddenly slip in a loaded
question at some strategic point. Study the
response carefully. Did the meter reading
(or click rate) change in some way? Did it
take longer to steady itself? Was there much
movement?

Now you have an established questioning
procedure. Continue to ask a series of neu-
tral questions and then slip in one that is
strategic. If you notice a markedly differ-
ent response to the important question,
you're in the money. There is a definite pos-
sibility that your subject is lying as he an-
swers, or that he is at least disturbed by the
question. Once you have this kind of indi-
cation, you can determine a more direct
line of questioning to get the goods on him.

Remember to flip the polarity switch dur-
ing the test, and if you use contact electrodes,
make sure they don’t come loose. Naturally,
the meter must face away from the subject.
A cutout switch for the speaker can also be
added to prevent any leakage of information
during more serious work. For parties, how-
ever, keep things simple.

0 R4

¢4

R | Rl

Here's a girl who's telling the truth! Mrs.
Michaels seems to be an old hand at beating
her husband’s line of inquiry. She demon-
strates correct position for your subiject.

For more information on the capabilities
of your Triple F detector, take a look at any
textbook on experimental* psychology. In
the chapter on galvanic skin response you'll
find lots of info on possible ways to use your
equipment.

As we've said, it takes time to get squared
away with testing procedures and develop
some skill at interrogation. But you should
do all right; all it takes is accurate monitor-
ing and a willing subject. =

tcz

Circuit board layout follows
schematic closely. Leads are
not critical, but don’t get
sloppy about wiring. Use some
kind of heat sink when you
solder semiconductor leads.
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“lapping
the“Ireasures
of the“Last

Continent

Electronics helps turn the key to open Davy Jones’ Locker
By Jorma Hyypia

m The biggest treasure chest in the world has a volume
exceeding 3.5 billion cubic miles. Crammed into it ars
treasures of infinite variety and mind-staggering value.
The jealous custodian of this fabulous hoard: Davy
Jones. _ .
At long last, the greedy q/ld sea devil is about to get
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Left, cachalot diving chamber (Westinghouse stole name from deep-diving sperm whale)
returns to mother ship. Note life-support oxygen and helium tanks strapped to side of
chamber. Right, cachalot system utilizes two chambers—one for diving, another (at rear)

for on-deck decompression.

Oxygen sensing and controlling device by
Westinghouse is used in cachalot system. It
makes automatic adjustments if gas mixture
in deck chamber changes and signals crew

should the diver's apparatus malfunction.

Men pass from one chamber to other through pressure locks.

his come-uppance. Reason is the biggest
safe-cracking job in history is in the making.
The necessary tools, weapons, life-support
systems and get-away vehicles are ready.
Tactical plans for Operation Treasure Chest
are being drawn up. All that remains is to
pick just the right team for the job.

Master mind of the operation is the U.S.
federal government. The Soviet Union may
become a co-partner, or at least first lieu-
tenant. To qualify as a leader, each of these
nations must contribute from $3- to $5-bil-
lion for operational expenses. The rest of the
tecam—consisting of volunteers from 45 other
qualifying nations—would contribute an ag-
gregate of several billions more.

The time table calls for a ten-year assault
on Davy Jones’ locker, beginning in 1970
or soon thereafter. The expected loot: scien-
tific information, minerals, oil, natural gas,
fish and other food materials.
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Above, deep ocean work boat by AC Electronics is self-piopelled, two-man sub dasigned for
undersea research, placement and recovery operations, and gzneral surveillance work. TV
camera and direct optical systems provide 360-deg visibility. Below, interior of boat as pic-
tured by fish-eye lens. Sub can carry payload (men and instruments} of 1021 pounds.

Electronics Role. Man has been dunking
under ocean walters in all sorts of contrap-
tions for hundreds of years, but the big
plunge into oceanographic research has come
only within the past few decades. In a rela-
tively short time, oceanographic techniques
have been developed to such degree that a
major international decade of ocean explora-
tion is now feasible.

Electronics plays a vital role in virtually
every aspect of ocean exploration—from the
simplest telephone communications between
divers and surface support crews, to complex
computerized data processing of scientific ob-
servations.

The accompanying illustrations provide
the briefest sampling of the ways in which
electronics is used in marine science.

Hazardous Work. Deep sea exploration
is one of the most hazardous of man’s occu-
pations. The fact that remarkably few men
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Used for seismic measurements, digital-air
gun by Texas Instruments (above) is electro-
mechanical device that forces air bubbles of
predetermined sizes under water. Below, ship-
board oceanographic system, also developed
by Texas Instruments, digitizes, corrects, line-
arizes, arranges, and plots variety of data.

Bottom-scanning sonar by Westinghouse used
ultrasonic sound to make picture of Atlantic
bottom (above} at depth of 8000 ft. Device
(below) operates at depths up to 20,000 ft.

lose their lives in this work is a testimonial
to the ingenuity of scientists and engineers
who place safety before daring.

As man goes ever deeper into this hostile
environment, his problems of survival are
compounded. Undoubtedly, a diver’s two
greatest worries concern breathing and com-
ing back alive and well.

Martini Law. If ordinary air were to be
used in dives deeper than 150 feet, the nitro-
gen in the air would produce a narcotic effect
on the diver called “rapture of the deep.”
Divers describe the effects of nitrogen nar-
cosis by stating “Martini’s Law”; every addi-
tional 50 feet of diving depth produces the
same effect as one more martini.

Oxygen also becomes toxic at depths
greater than 300 feet because the great pres-
sure forces excessive amounts of the life-sus-
taining gas into the bloodstream. To com-
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Sparkarray transducer by EG&G Inc. produces sound pulses for seismic profiling of ocean bot-~
tom. Signals from sparkarray can penetrate bedrock effectively at

Undersea radioisotope generator by Martin

Marietta will power oceanographic buoy
for beaming data to ships and planes.

pensate for these two effects, helium is sub-
stituted for nitrogen (it does not dissolve as
easily in the bloodstream), and the propor-
tion of oxygen to inert gas is progressively
reduced with increasing depth. The helium
produces one curious effect: it makes the
voices of divers sound like Donald Duck
over communications systems.

How does electronics enter into these
problems? Automatic sensor systems now
monitor divess oxygen supplies and warn of
malfunctions in the supply equipment even
before the divers themselves feel adverse ef-
fects. And the quack is being taken out of
the garbled Donald Duck speech by elec-
tronic de-scrambling.

Prolonged Submergence System. In the
past, divers consumed more time going down
and coming up than they spent on the bottom
doing work. Now the men can be hauled
up as fast as the winches can turn, without
the slightest danger of the dreaded “bends.”

JANUARY, 1969

depths up to 7000 ft.

Brain- and heart-wave recordings are made
by solid-state package worn by divers on
job. The manufacturer: Ocean System, Inc.

A number of oceanographic research or-
ganizations are independently developing
prolonged submergence systems in which the
diving chambers remain pressurized after
being surfaced. From these diving chambers
the men pass into other on-deck chambers
having equal pressures; here they can either
be decompressed gradually, or they can re-
main fully pressurized until the next trip into
the deep. In fact, divers can now live for
weeks in a “deep sea” environment, right on
the deck of the mother ship. Thus, in the
course of a prolonged exploration project
requiring many dives, they need 10 be decom-
pressed only once—when the job is done.

The electronic devices associated with life-
support systems are relatively simple, albeit
of vital importance. The truly sophisticated
and ingenious applications of electronics are
in the area of instrumental data gathering.

Pingers, boomers, sparkarrays, digital-air

(Continued on page 120)
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Homebound student calls in question to his

instructor

over

special

telephone

system.

bsenfee
Nif-In

Mohammed can't go

to the mountain?
Then send mountain
to Mohammed

—and prontol!

B High-school students in the Greater New
York area are now offered a helping hand
found in few other places in the world. The
hand, in this case, takes the form of a spe-
cial FM radio station. Its purppse: to enable
physically handicapped students to continue
their education even though they can’t go to
school. What’s more, there’s even a special
telephone system that lets students and in-
structors communicate with each other al-

Insrtuctor receives question from student
at left, then files it with other queries.
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In studio, students and instructor participate in High School of the Air round-table discussion,
which is broadcast to homebound students who are physically unable to attend classes.

most as though they were in the same room.

Students who are participants in Home-
bound Instruction, a program for students
who are unable to attend school because of
permanent or temporary physical handicaps,
are supplementing their education by means
of High School of the Air. This special FM
radio station, which has been set up to broad-
cast educational programs for the home-
bound student, helps him keep pace with his

schoolmates and’ prepares him for his Re-
gents and College Board Examinations.

As part of Homebound Instruction, a
program which brings teachers to the stu-
dents’ homes for regular two-hour sessions,
High School of the Air is combination
radio station and school. While students at
the station participate in regular classes,
Homebound students listen to the classes and
communicate with their instructors via a

In control room, technician keeps eye on discussion group and hand on gcin control as

broadcast goes out over airwaves. Some class sessions are taped for
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later broadcast.
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Absentee Nit-In

Technician  supervises equipment which
broadcasts High School of the Air programs.

telephone broadcasting system. This free-
flowing dialogue between instructor and
Homebound students enables their teachers
10 answer questions as well as quiz their
absentee students.

Safeguarding the handicapped student
from an irretrievable academic set-back,
High School of the Air ensures that the
high-schooler will receive a well-rounded,
college preparatory education despite his
accident or illness. —Robert Levine B

Tapes and tape recorders play important
role in station’s programming. Machines
in foreground are professional RCA units.

Getting ready to record High School of the
Air program, station technician loads tape
on recorder mounted in large rack panel.
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See what magnetism can really do,

then freeze it for your friends!
By Erik Horneman

ascinating as they are, two-dimensional magnetic field pat-
F terns (made by sprinkling iron powder, on cardboard or
glass placed over magnets) provide only a limited representa-
tion of what are actually three-dimensional phenomena. Force
field patterns become doubly interesting and revealing when
the missing third dimension is added.

Unfortunately, it's not possible to convey the unique char-
acteristics of 3-D magnetic patterns in two-dimensional photo-
graphs. You’ll have to use your imagination to visualize what
the equipment described in this article will give you.

You can start experimenting using nothing more elaborate
than a test tube, a couple of small magnets, a bit of iron pow-
der, and some mineral or cooking oil. But your experiments
will have more zip if you go to a little more trouble and set up
the experiment properly.

Plastic Cell. The 3-D force fields are not easy to observe
in a test tube because the curved glass distorts the image. A
wide-mouth medicine bottle with flat sides is preferable to a
test tube. However, a relatively tall plastic cell made from
sheet plastic is best of all.

Make the cell from Ya-in. thick acrylic plastic sheet (Lucite
or Plexiglas) that can be obtained from plastic suppliers, or
from craft or hobby stores. Cut four 1% x 5¥z-in. picces for
the walls, and a 1¥2 x 13%-in. piece for the bottom.

The plastic can be cut with a fine-toothed hand saw, or pref-
erably, with a bench power saw fitted with a special abrasive
cutting wheel designed for plastics and similar materials. In
any case, all edges must be made perfectly square and smooth
to get leak-proof joints. If the plastic is purchased from




MagneticForces

a supply house or a small plastics fabricator,
you may be able to obtain the plastic pre-cut
to the required sizes.

Clamp the four walls together firmly to
form a rectangle. Using a small artists’ paint
brush dampened with adhesive solvent, feed
a little of the solvent along the joints. Too
much solvent, however, will spread out and
spoil the cell walls by etching the plastic. Use
just enough to wet the joints so that the
ground glass look of the edges disappears.
The solvent will run into the joint interfaces
by capillary action.

The best solvent to use is ethylene dichlor-
ide. This can be obtained from chemical sup-
ply houses, or possibly from the dealer
supplying the sheet plastic. Glacial acetic
acid also works well though it takes a bit
longer to set. Be sure the acetic acid is 100%
pure. You can obtain it from a drug store or
photosupply store.

Now set the cemented rectangle aside, still
clamped, for an hour or two. The hardening
time can be determined by cementing some
plastic scrap together at the same time~

When this is done, check one end to see
that the walls match perfectly. If they don't,

Frm .
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Magnetic bridge is only one example of
striking, three-dimensional patterns obtain-
able once filings are suspended in oil. Ar-
ray collapses moment magnets are removed.

Cardboard baffle is important accessory for
proper illumination of fleld patterns. Baf-
fle above is made of photographic mount-
ing board and is used with 150-watt bulb.
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© COVER WINDOW C WiTH GROUND GLASS
OR TRANSLUCENT PLASTIC SHEET

use a sanding wheel to flatten and smooth
the bottom edges, or rub them against sand-
paper if a sanding wheel isn’t available, Now
clamp the bottom piece in position and ce-
ment it in place.

When the cell is finished, fill it with water
and check for leaks, If a leak is discovered,
dry the cell, re-clamp, and add more ad-
hesive to the leaky spot.

Light Baffle. The field patterns are more
visible if the cell is illuminated from the rear
with a 150-watt bulb. To eliminate glare,
make the simple cardboard baffle shown in
the drawing. Any stiff cardboard will do.
Better yet, try using photographic mounting
board. It’s easy to cut and shape and makes

Laboratory hardware comes in handy for
holding magnets against plastic cell. Object
in background is cardboard light baffle (see
above} with window to illuminate filings.
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an attractive baffle for display purposes.

Use the dimensions shown if you made the
cell as specified. Cut only about a third of
the way through the indicated lines (using a
sharp knife or razor blade) and bend the
board back to form two angled sides and a
top. The window should be covered with a
piece of ground glass, transluscent artists’
acetate, or even transluscent paper—any-
thing that will diffuse the light passing
through the window.

The cell was designed for use with rela-
tively small magnets such as cupboard door
catches or small alnico horseshoe magnets
sold by hardware stores. The magnets shown
are about 1-in. long. Naturally, you can
make larger cells for more dramatic displays
if you have bigger and stronger magnets.

Make your own iron powder by filing or
grinding ordinary nails. Iron powder can also
be purchased from science supply houses.
(Edmund Scientific Co., Barrington, N.J.
08007, sells a pound of powdered cast iron
—catalog # 60,176—for only 75¢ postpaid.)

A small amount of iron powder (start with
about % teaspoon) is suspended in enough
oil to almost fill the eell. Water will not do
because the powder settles too rapidly. Al-
most any viscous material will do. Extra
heavy mineral oil (Nujol) sold at drug stores
is cheap and very good because it is thick
and clear. Glycerine and thin cooking oils
can be used as long as they do not have
much color.

Magnetic Bridge. For your first experi-
ment, try making a magnetic bridge. Posi-
tion the small magnets on opposite sides of
the cell, about a third of the way up from the
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bottom. Orient the magnets so that their op-
posite poles are facing and they will attract
rather than repel one another.

Shake the iron/oil mixture vigorously to
produce a uniform suspension and pour it
quickly into the cell. As the iron powder
begins to settle, the particles will be trapped
by the magnetic field. Most of the particles
should accumulate near the poles of the mag-
nets in the form of radiating, fibrous rosettes.
If enough powder is present, whole bridges
will form across the cell along the dominant
lines of force. The bridge will remain intact
so long as the magnets are left in place, but
it will collapse the moment the magnets are
removed,

The cell must be tall so that there is a
reservoir of suspended powder that can grad-
ually precipitate into the magnetic field. If
there isn't enough powder present to form a
complete bridge, add more powder by sprin-
kling a little at a time on top of the oil. Try
to avoid forming lumps.

Watch the settling process with the aid of
a magnifying glass. The particles first form
stringlike clusters while still distant from the
magnet poles. These strings slowly become
oriented into curved patterns that reveal the
outlying, weaker regions of the magnetic
field. Eventually, the more remote patterns
disappear as the powder accumulates near
the center of the field.

Magnetic Tree. Many different experi-
ments can be performed with the equipment.
Try using magnets of different sizes and
shapes, or introduce iron objects into the cell
where they can become magnetized by in-
duction. (Continued on page 118)

Frozen magnetic flelds are
created when patterns are
imbedded in plastic, as de-
scribed in text. A little imag-
ination is all it takes to tum
larger plastic configurations
into interesting conversation
= pieces; smaller, 2 x 2-in.
mountings used as slides
moke it possible to project
frozen force fields on a screen.
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- Super Speakers

Psychological warfare takes a new tack with airborne systems that

® The voices of diplomats engaged in Viet-
nam peace talks in Paris rarely carry beyond
the heavy doors of the conference rooms.
But over the battlegrounds of Vietnam the
voice of Uncle Sam is so loud and clear it
can penetrate enemy bunkers from flying
podiums a mile or more in the sky.

It’s all part of psychological warfare made
possible by modern audio electronics. Heli-
copters and other aircraft now flying over
enemy territory carry high-power spcaker
systems capable of beaming anywhere from
250 to more than 2000 watts of solid audio
at ground targets.

In wars past, about the only electronic
way to alert enemy troops to your side of
the story was by means of normal radio
broadcasts, which might be picked up by a
few bootleg receivers in the enemy ranks.
Such broadcasts could be casily jammed to
make them virtually ineffective. Not so with
the big voice in the sky. Every human being
within range cant help but hear clearly.
And about the only way enemy forces can
hope to short-circuit this type of broadcast
is with anti-aircraft fire.

The Peace Front. Psychological warfare
is only one of many possible uses for these
super speakers. They should be very effec-
tive in the control of civil disturbances, for

example, and rescue teams searching for
trapped mountain climbers or for victims of
air disasters can be given helpful informa-
tion. Similarly, civilians trapped in flood
or other disaster areas can be given vital
survival instructions.

The audio system can of course be used
in ground-based installations as well as in
aircraft. Since no single system could pos-
sibly meet all operational needs, one com-
pany—Applied Electro Mechanics, Inc. of
Alexandria, Va.—has made provision for
ganging several basic systems when broad-
cast conditions call for extremey high audio
outputs.

Choose Your Power. A glance at the
specs for the AEM high-powered voice am-
plifier reveals that it is completely transistor-
ized and capable of operating in a tempera-
ture range extending from —30 to +130°F,
in relative humidity up to 97 percent, and at
altitudes up to 12,000 ft above mean sea
level. The maximum usable range is more
than one mile under favorable conditions.

Maximum rated audio output is 250 watts,
but this can be increased to 350 watts under
special conditions. Considerably more ra-
diated power can be obtained by operating
amplifiers in multiple combinations of two,
four, or more. The amplifier is normally
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Helicopter at left

sports four-unit super-
speaker array on its left
landing gear; 1400-watt
system at right is

slung from wing of

piston plane. Aim

in both cases is identical:
1o blast enemy forces with
behests, not bombs.

blast out with 2000 watts of solid audiq

powered by a lead-acid or nickel-cadmium
24- to 28-V storage battery. Lower voltage
supplies can be used, but at a sacrifice of
audio power.

Frequency response of the amplifier is flat
within 3 dB over the 500 to 5000 Hz range
—more than adequate for good voice intel-
ligibility. Because the amplifier operates in a
saturated state, its voltage waveform at full
power approaches a square wave. Operating-
at 0.4 rated power, its amplitude distortion
is 12 percent or less, measured at a fre-
quency of 1000 Hz with sine-wave output.

Preamp, Driver, Output. Signal amplifi-
cation is achieved with a two-stage preampli-
fier module consisting of a single-transistor
linear amplifier feeding a two-transistor
push-pull stage. The output from the pre-
ampifier module is fed to a push-pull class-B
driver stage, which drives a bridge-type pow-
er amplifier output stage. The output stage
is directly coupled to speakers, connected
so as to give a nominal 2-ohm impedance
to the AC current flow.

The usual load is furnished by two 4-
ohm speakers connected in parallel. How-
ever, higher directivity can be gained by
paralleling four 8-ohm speakers to load one
amplifier.

Because the transistorized system could

JANUARY, 1969

/ By Carlos Gunzmann

easily be damaged by misuse, a protective
circuit utilizing electronic switching has been
added. It operates within microseconds to
protect semiconductor components from
such adverse conditions as reverse polarity
or excessive current. When the trouble is
cleared, or if it is only transitory, the pro-
tective circuit resets by simple operation of
the power switch.

A noise-cancelling dynamic microphone
having an output impedance of 50 ohms is
normally used. This standard mike can be
replaced with a newer type having 20-dB
improvement in anti-feedback characteris-
tics. It makes possible microphone operation
in the immediate vicinity of high-powered
spcakers working under full gain. There is
also improvement in the rejection of back-
ground noises.

As you might expect, the system isn’t
limited to live voice programming. Specially
designed tape players can provide repeat
transmissions of messages lasting as long as
25 minutes.

Airborne Systems. The projection of
sound from fixed wing or helicopter air-
craft is feasible up to two miles slant range
with a one- or two-amplifier system. The
way speakers are mounted on the aircraft
depends on the type of flight pattern that’s
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Super Speakers

planned. If a target circling course is to be
used, the horns are pointed horizontally
abeam of the aircraft frame so that the bank
of the aircraft or the downward thrust of
rotor blades will direct the sound beam at
the ground target.

Sometimes the speakers are mounted in an
open doorway or are fitted into a stream-
lined pod attached to a wing armament rack
to reduce air resistance.

Ground Installations. Super speakers op-
erated from ground-based installations can
project sound over great distances if con-
ditions are favorable. Since sound waves are
strongly affected by wind, weather, time of
day, and intervening objects, the operators
of these outdoor sound systems must con-
tend with unusual problems that the aver-
age hi-fi hobbyist never has to think about.

A line-of-sight beaming toward the target
area is ideal, especially if the sound can be
made to pass over rivers or lakes. Hillside
locations can be excellent for sending mes-
sages into valley areas.

Echoes can both help and hinder message
transmission. Ordinarily, echoes result in
wasted power; hence the sound beam should
be aimed so as to clear intervening masses
such as hills or buildings. However, echoes
can at times be used to advantage to reach

Super-speaker powerhouse (in dead center)
is small enough to be tucked away inside
Bell whirlybird. Unit operates off 28 VDC.

~

targets which sound cannot be beamed to
directly.

Sound projection is easy if the speakers
can be located upwind of the target area so
that the wind can help to carry the sound
in the desired direction. If the sound must
be beamed cross wind, the horns must be
directed slighty upwind of the target.
Though the degree of correction depends on
the projection distance and the wind veloc-
ity, the average correction works out to
about one degree for each 10 mph of cross
wind.

Better Than Bombs? While the cross-cur-
rents of public opinion concerning the mo-
rality and military wisdom of bombing North
Vietnam blow ever hotter, there can be little
opposition to bombarding the enemy with
words. Given a choice, even the enemy
would surely prefer saturation with 2000
watts of audio power than with 2000 pounds
of bombs!

But in war you do not ask what pleases
the enemy. You ask what offensive and de-
fensive tactics are effective. Is this type of
psychological warfare worth the trouble?
Does it really lower enemy resistance in any
measurable degree? Even on this opinions
will differ. But it’s still worth a try.

In any case, the U.S. cannot be accused of
waging only a shooting war. It's also waging
a shouting war—on the battlefield as well
as in the conference room. a

Power-packing 4-speaker array mounted on
helicopter stands ready to belt out decibels
to entire enemy audience within earshot.
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Facts and photos courtesy National Research Council of Canada

JaNvuary, 1969

B A person who allows himself to be lulled to sleep by a quictly-playing
radio may be harming himself without knowing it.

This is a preliminary finding of National Research Council of Canada
scientists using a new high-speed method of analyzing the effects of noise,
such as from traffic, on sleeping subjects. The NRC method permits eight
hours of recorded brain wave patterns to be scanned in five minutes and
is expected to eventually gain wide acceptance in other areas of sleep
research.

While the number of subjects studied is still small, it-is clear that levels
of noise as low as 50 dB (the rating of a quiet radio) can disturb a sleeper
without actually awakening him. The nature of the disturbance involves
a change from a deep to a shallower sleep and this is known to be dele-
terious to a person’s well-being. (Continued on page 113)
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Look What’s New In Your

NEW it m1-18-1

+9Qss

NEW kit mi-18.2

'33295

NEW kit Gr-17

34395

* NEW kit ap-27
Y $16995
NOW, THE TUNER AND AMPLIFIER OF

THE FAMOUS HEATH AR-15 RECEIVER ARE
AVAILABLE AS SEPARATE COMPONENTS

kit AJ-15

$18995°

NEW kit AA-15

s $16995°
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Heathkit Solid-State Tachometer

The Professional Tach. That's the new Heathkit MI-18. In Design:
breaker point, “tach™ lead or unique inductive pickup connection: use
it with any spark-type engine and any ignition system, 2 cycle 1-6 cyl.
engines or 4 cycle, 2-8 cyl. engines . . . all clectronics are in the tach
itself. In Performance: 0-6000 & 0-9000 RPM ranges . . . 250° edge-
lighted dial . . . temperature-compensated, +4%, accuracy from 0°
—120° . . . adjustable red line pointer . .. 10.5 to 17.5 VDC operation.
In Styling: stainless stcel hardware, splash-proof black & chrome case
and scratch-proof glass face for use in rugged conditions. The MI-18-1
mounts in your dash — requires only a 3% " hole & 2'4" depth. The
MI-18-2 comes with mounting case & hardware. Put a Professional
Tach in your car, boat, dune-buggy, or bike now — the Heathkit
MI-18! Shpg. wt. 3 lbs.

Heathkit AM-FM Portable Radio

Here's performance others can't match. The new Heathkit GR-17
portable has 12 transistor, 7 diode circuit with the same front end as
Heathkit hi-fi tuners; 2-stage 1F; big 4" x 6" speaker; tone control;
AFC on FM and amplified AGC on AM; built-in AM rod antenna plus
telescoping 34" FM antenna; 350 milliwatt output; and 200-300 hour
battery life. Shpg. wt. S lbs.

Heathkit FM Stereo COMPONENT-COMPACT

This new Hecathkit AD-27 stereo compact has features not found in
other units costing twice as much for one very simple reason. It wasn't
engineered to meet the usual level of compact performance. Instead,
Heath toek one of its standard sterco/hi-fi receivers, the AR-14, and
re-arranged it physically to fit a compact configuration. The result is
performance that is_truly high fidelity without compromise. It features
31 transistor, 10 diode circuitry with 15 watts per channel dynamic
music_power (enough to let you choose most any speaker systems you
prefer), full-range tone controls, less than 1%, distortion, and 12 to
60,000 Hz responsc. The pre-assembled FM stereo tuner section with
4-stage IF offers 5 uV sensitivity, excellent selectivity, AFC, and the
smoothest inertia tuning. The BSR McDonald *“500™ turntable offers
features uswvally found only in more expensive units . .. like low mass
tubular aluminum tone arm, anti-skate control, cucing and pause con-
trol, plus a Shure magnetic cartridge with diamond stylus. It's alt
housed in a smart oiled walnut cabinet with sliding tambour door that
disappears inside the cabinet. For value and performance choose the
AD-27, the new leader in stereo compacts. Shpg. wi. 41 |bs,

HEATHKIT AJ-15 Deluxe Stereo Tuner

For the man who already owns a fine stereo amplificr, and inwesponse
to many requests, Heath now offers the superb FM stereo tuner section
of the renowned AR-15 receiver as a separate unit. The new AJ-15 FM
Stereo Tuner has the exclusive design FET FM tuner for remarkable
sensitivity, the exclusive Crystal Filters in the IF strip for perfect re-
sponse curve and no alignment; Integrated Circuits in the IF for high
gain, best limiting; elaborate Noise-Operated Squelch; Stereo-Threshold
Switch; Sterco-Only Switch; Adjustable Multiplex Phase, two Tuning
Meters; two variable output Stereo Phone jacks; one pair variable
outputs plus two fixed outputs for amps., recorders, etc.; front panel
mounted controls; “Black Magic” panel lighting; 120/240 VAC op-
eration. 18 Ibs. *Walnut cabinet AE-18, $19.95.

HEATHKIT AA-15 Deluxe Stereo Amplifier

For the man who already owns a fine stereo tuner, Heath now offers
the famous amplifier section of the AR-1S5 recciver as a separate unit.
The new AA-15 Stereo Amplifier has the same superb features: 150
watts Music Power; Ultra-Low Harmonic & IM Distortion (less than
0.5 at full output); Ulira-Wide Frequency Response (+1 dB, 8 to
40,000 Hz at 1 watt); Ultra-Wide Dynamic Range Preamp (98 dB);
Tone-Flat Switch; Front Panel Input Level Controls; Transformerless
Amplifier; Capacitor Coupled Outputs; Massive Power Supply; All-
Silicon Transistor Circuit; Positive Circuit Protection; “Black Magic"
Panel Lighting; new second system Remote Speaker Switch; 1207240
VAC. 26 ibs. *Walnut cabinet AE-18, $19.95.
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Free 1969 Heathkit Catalog

New Lower Prices On Heathkit Color TV 3 HEATHKIT® COLOR TV'S
Make Them A Better Buy Than Ever! NOW! ALL WITH 2-YEAR

now only WARRANTY ON PICTURE TUBE
Deluxe “295" Color TV...Model GR-295 544995 < >

{less cabinet)

New improved phosphors and low voltage supply with boosted B+ tor
maximum color fidelity and operation e automatic degaussing e exclusive
Heath Magna-Shield e ACC and AGC assures color purity, flutter-free
pictures under all conditions e preassembied 1F with 3 stages instead of the
usual 2 e deluxe VHF turret tuner with “memory’ fine tuning e choice of
Instaliation — wall, custom or optional Heath factory assembied cabinets
o Easy to assemble.

Big, Bold, Beautiful . . . With Advanced Features and Exclusive Heathkit
Self-Servicing. Top quality, American brand color tube . . . 295 sq. inch
viewing arca. The built-in dot generator and full color photos and
simple instructions let you set-up, converge and maintain the best color
pictures at all times. Add to this the detailed trouble-shooting chart
in the manual and you put an end to costly TV service calls for periodic
picture convergence and minor repairs.

GRA-295-4, Mediterranean cabinet shown.. ............. $119.50
Other cabinets from $62.95

now only

Deluxe 227" Color TV...Model GR-227 $3999°

{less cabinet)

Has same high performance features and built-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
convergence control board can be placed so that it is easily accessible
anytime you wish to ““touch-up™ the picture.

GRA-227-1, Walnut cabinet shown. .. ....................$569.95
Mediterranean style also available at $99.50

now only

Deluxe 180" Color TV...Model GR-180 $3493°

(less cabinet)

Same high performance features and exclusive self-servicing facilities as
the GR-295 except for 180 sq. inch viewing area. Feature for feature the
Heathkit 180" is your best buy in deluxe color TV viewing . . . tubes
alone list for over $245. For extra savings. extra beauty and conven-
ience, add the table model cabinet and mobile cart.

GRA-180-5, table model cabinet and cart. ................ $39.95
Other cabinets from $24.95

Now, Wireless Remote Control For Heathkit Color TV's
Control your Heathkit Color TV from your casy chair, turn it on and
off, change VHF channels, volume, color and tint, all by sonic remote
control. No cables cluttering the room .. . the handheld transmitter is kit GR-180
all electronic, powered by a small 9 v. battery. housed 1n a small, smartly
styled beige plastic case ... feather-light and contoured to fit com-
fortably in your hand for easy pushbutton operation. The receiver
contains an integrated circuit (1S resistors. 10 transistors. | diode) and
a meter for adjustment ease. Circuit board construction and plug-in
wire harness make Installation of receiver and control motors easy.
For greater TV enjoyment, order yours now.

kit GRA-295-6, 9 |bs., for Heathkit GR-295 and

GRVZS DOlor TVER, | oy dase o b ahng - oot g o hi8 anns $69.95

kit GRA-227-6, 9 Ibs., for Heathkit GR-227 and
T LT e -
Benton Harbor, Michigan 49022

GR-180 Color TV's........
in Canada. Daystrom [td.

s NEW Wireless
r "/—l TV Remote Control
/ . 699

52
-

-
FREE '
6
2 O Enclosed s §. plus shipping.
1969 Heathkit Catalog | = Pisessend moset
Shows these and over 300 otner easy-to-bultd kits that | O Please send FREE Heathhit Catalog
save up to S0% . . . Electeonic Organs, Stereo. Marine, O Please send Credit Application.
CB, Ham Radio, Tesi, Photography, Educational for home | Name
’ & dobby. No shills of experience needed. Send lor your |
free copy today. Mail coupon or wiite Heath Co., Benton |
Harbor, Michigan 49022, |
—

Address

—— —State.
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Forecast

O Probably the biggest surprise of this cur-
rent sunspot cycle, and we have now just
about reached its peak, is the continued
abundance of DX on lower shortwave fre-
quencies. This past summer, when recep-
tion below 6 MHz should have been at its
worst, the DX continued to roll in, especial-
ly on 60 meters. g
With the static level now reaching its
annual low, 60-meter reception will be even
better from Central Africa (see Forecast
table), while 90 meters should also be
watched closely for unusual Central African
DX. And although South Pacific reception
will have been reduced to a trickle (it is
midsummer. down there) both 60- and 90-

RADIO-TV EXPERIMENTER PROPAGATION FOREGAS]

Pl‘opagation By C. M. Stanbury 11

December 1968/January 1969

PEAK LISTENING PERIODS

Area EST PST
ASIA (except Near East) 0300-0900 2100-0900
EUROPE, NEAR EAST, &  1500-2400 0300-0600

AFRICA (N. of Sahara) 1200-2100
AFRICA (S. of Sahara)  1500-1800 1800-2300

2100-0200

SOUTH PACIFIC 0300-0900 0000-0900
LATIN AMERICA 1800-0800 1300-0500

meter bands will providle SWLs with some
excellent Latin American loggings north of
the Tropic of Capricorn. When to listen?
Why, check our Peak Listening Periods
table and good DX to you! =

Dec. 1968/ EUROPE,

Jan. 1969 NEAR EAST

LISTENER'S ASIA & AFRICA AFRICA

STANDARD {except (N. of the (S. of the SOUTH LATIN
TIME Near East) Sahara) Sahara) PACIFIC AMERICA

0000-0300 19,25 41,49 49, 60e, (90e) 25 49,60

0300-0600 (25,31), 41,49 31 {(31-poor) | 25,31, (41w) 49,60

0600-0900 (25, 31),41,49 16,19 19 25,31 49, (60)

09001200 19,25 13,16,19 19,25 19 31

1200-1500 16,19 13,16,19 (19), 25 (25-poor) 19

1500-1800 16,19 |(19),25,31,49)] 31, 60e (19-poor) 3

1800-2100 16,19 25, 31 31, 60w, (90w) 16,18 49, 60,90

2100-2400 16,18 25,31 B0, (90) 16,18 49, 60,90

To use the table put your finger on the region you want to hear and log, move your finger down until it
is alongside the local standard time at which you will be listening and lift your finger. Underneath your
pointing digit will be the shortwave band or bards that will give the best DX results. The time in the above
propagation table is given in standard fime at the listener's location, which effectively compensates for
differences in propagation characteristics between the East and West Coasts of North America. Ab-
breviations: w—Western North America and e—Eastern North America. When w or e follow a band
listing, it means the band is only good for that part of the continent. The shortwave bands in brackets
are suggested as possible second choices. Refer to White's Radio Log for our world-wide Shortwave list.
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eavesdropping
spies

on the

»

You make like The Man From UNCLE for the SW thrill of a lifetime!
‘By Don

M Early on a Thursday morning in 1957, a
22-year-old airman sat alone in the living
room of his house trailer near Malmstrom
Air Force Base, Montana. He tuned his
Hallicrafters shortwave receiver to the prop-
er frequency and waited. At exactly 7:05
a.m.. the set’s spcaker came to lite. Quickly,
the young man picked up a pencil and began
jotting down the details of the transmission.

But Airman Second Class Robart Glenn
Thompson was no ordinary shortwave lis-
tener. He was a Russian spy and the message
he copied so carefully was a secret coded
instruction from Moscow.

Was Thompson the only Amcrican to hear
the transmission that Thursday? Perhaps,
but conceivably the message. like dozens of
similar ones aired every day. could have been
picked up by anv shortwave listener.

Done with Digits. Because these secret
instructions are usually sent in a series of
four- or five-digit code groupings, DX de-
votees of the game of “spy on the spies” have
dubbed them the “‘numbers stations.” While
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Jensen

the “numbers” game, in its present form, is
largely a Cold War phenomenon, spy sta-
tions have a long, though inglorious, past.
They can be traced back as far as 1915,
when the Imperial German government sent
Morse signals by spark-gap transmitter to its
agents in North Africa. instructing them to
cause trouble among the Berber tribes.

Easily heard by the average SWL, today's
espionage broadcasts, beamed in various lan-
guages from transmitters on both sides of the
Iron Curtain, provide a tantalizing glimpse
into the shadowy world of the cloak and
dagger.

In Steps Big Red. Thompson’'s role as
a spy began in 1956, when the young in-
telligence clerk at Berlin's Tempelhof air-
port, fed up with his commander’s petty
complaints, attempted to defect to the Com-
munists. At first he was rejected by Russian
intelligence officers. but later, threatenzd
with exposure of his offer to defect, Thomp-
son was recruited as an espionage agent.
During a five-day furlough from his military
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eavesdropping

duties, the airman slipped behind the Iron
Curtain to attend a spy school on the Black
Sea. Therc he learned a smattering of
Russian, elementary cryptology and the
operation of certain radio equipment.

When he was reassigned by the Air Force
to the Montana Strategic Air Command base,
his Russian masters were delighted. They
gave him $1,000 and told him to buy a short-
wave radio and a camera.

Thompson was given a code book and

Russian spy Colonel Rudolf Ivanovich Abel (left) is shown at time of his arrival in New York

Meanwhile, shortwave listeners built up
their own unofficial file of data on the “num-
bers stations.” This research showed that a
large group of them operate between about
3 and 8 MHz. Some of these transmitters
show up on approximately the same fre-
quency, night after night. Other pop up
unexpectedly on off-beat channels. One
study of about 100 transmissions indicated
the best time to tune for these signals may be
between 2300 and 0500 GMT.

DXers report hearing spy transmissions in
Russian, Czech, Polish, German, Spanish,
Chinese, English, and occasionally in a gib-

for arraignment by Federal Grand Jury; Russian Lt. Col. Reino Hayhanen {right) testified at trial.

was told when and where to tune for his
radio instructions. He was to listen for his
special call sign, the names of two Russian
rivers, “Amur ja Lena,” (not the more
exotic, but erronecous, “Amour Lenin” call
reported later by the press). The novice spy
was taught to use his code book to decipher
the “numbers™ messages. But Thompson de-
veloped cold feet once back in the States
and apparently never furnizhed his mentors
with any more information.

In 1964, the FBI closed in and arrested
Thompson, then a fuel oil distributor on
Long Island. The following spring he was
tried in Brooklyn federal court and was
sentenced to 30 years imprisonment for “13
overt acts of espionage”™ while serving in
Germany.

Tune 'em In. From Thompson and So-
viet defectors like Reino Hayhanen, U.S.
counter-intelligence specialists learned de-
tails of the “numbers™ broadcasts. Further
data came from government radio monitors.

berish that has been described as an artificial
Janguage. One listener, fluent in East Euro-
pean languages, heard a woman, speaking in
Czech, add a final “greetings to our friends
in the CIA.” This barbed comment appar-
ently was to let Western monitors know that
those in charge of the transmission were
aware of the eavesdropping.

American shortwave listeners have shown
great interest in Spanish language “numbers
stations,” widely heard on many frequencies
since the early 1960s.

TiME magazine once noted some of these
Spanish “numbers” transmissions “probably
originate no farther south than ‘Little Ha-
vana,’ in southwestern Miami.” They have
been attributed to anti-Castro exile organ-
izations signaling sabotage teams within
Cuba.

Others have theorized that at least some
of these transmitters are operated secretly by
the Central Intelligence Agency, possibly
from locations near the nation's capital and

RaAp10-TV EXPERIMENTER



Typescript copy, originally
appearing in the book entitled
The Code Breakers, closely
resembles original of one-
time or ‘‘'gamma’’ pad found on
Communist spies captured in
Japan in 1961. in use, one
side is employed for enciph-
ering (coding), the other for
deciphering (decoding).

39892 09897 07361 35736 38309
33571 01448 63458 24848 10238
27135 40220 47079 71707 80533
49941 56035 4886 15111 59324
10051 21816 63253 BE240 99495
LOOLB 55040 17710 60396 9366
11512 18996 91403 40539 50135
76168 69956 53870 02897 18192
20349 15133 12850 56853 47799
20883 9UGL 78587 63065 H5h4S
$1802 14552 07608 38392 22221
20348 29842 76282 49048 51771
98905 4638 78295 72769 07178
53669 %3304 18152 17691 Sk117
08658 97627 93221 37250 66427
52053 66220 87679 61332 81960
54208 37131 32366 77519 57374
06587 04827 18084 80286 29274
SuL19 6469 20538 15087 89185

' 69801 56628 37254 61467 52308

08098 14542 31851 07595 779720
01536 97896 88209 71480 42063
57188 83556 96509 08657 46861
75643 56639 05326 97662 54705
58497 69423 LLFL 07023 50651
43896 70213 66610 65808 03001
06724 13562 87558 11061 71468
16906 596833 10280 50670 51183
92600 10425 35051 98370 35554
99718 57838 08540 62986 40799
95196 30638 03983 76992 72652
77170 bS854 58100 4O6LG 42651
35868 60370 62207 91750 93298
66368 08297 37727 99832 89892
83762 23755 03930 41515 10297
95762 25255 38703 20509 40545
23049 07180 95128 34875 81629
72724 98390 98735 09156 04417

52776 73748 01537 27259 51549 038 23888 63783 92325 29209 10390 038

American spy Robert Glenn Thompson (center]
headquarters in New York for arraignment

in Florida. Certainly some of these Spanish
spy broadcasts are directed to clandestine
agents inside Cuba and must originate, with
the tacit approval of the government, from
U.S. territory.

Still other Spanish “numbers” outlets are
probably the work of the Castro regime,
beaming instructions to insurgency teams
throughout Latin America.

Ain’t Crackable! DXers, inspired by
Edgar Allan Poc’s “The Gold Bug,” a novel
popularizing cryptography, tried their hand
at deciphering the signals by studying the
most frequently appcaring digits. In English,
for example, “e” is the most common letter,
followed by “,” “»,” “i,” “n,” “0” and “a.”
The most frequently uscd letter in Russian
is “b.” But they were on the wrong track.
Today's espionage makes use of much more
sophisticated enciphering techniques.

A favorite mecthod of the Russian spy
agency, KGB, makes use of the “gamma,”
or one-time code pads, together with special

JANUARY, 1969

is lanked by two FBI agents as he is led from FBI
in Federal court for supplying data to U.S.5.R.

key phrases known only to the individual spy
and his masters.

Thompson was required to memorize the
phrase, “Die Buchandlungen Wirtschaft,”
which translates to ‘“the bookstores man-
agement,” in German. Hayhanen's key in-
cluded the Russian word for snowfall,
“snegopa,” and the first 20 letters of a folk
song.

The heart of these cipher systems is the
“gamma” code pad. Ranging from cigarette
pack to postage stamp size, these tiny book-
lets contain as many as 250 pages of highly
inflammable celluloid material, which can be
destroyed quickly.

On each page there are scores of five-
digit figures. Pages to be used for decipher-
ing the “numbers” messages are printed in
red. Others, printed in black, are used for
enciphering outgoing messages. The spy’s
own reports, incidentally, are rarely sent by
radio, due to the ease with which authorities
are able to pinpoint (Continued on page 117)
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Control box in hand, Sau!

readily convinces robat to demonstrate its spectacular feats.
Robol can open its mouth, Llink its eyes, walk, turn, wave its arms.

o

FACTS AND PHOTOS BY THREE LIONS

§ Rl - X Py 5 v “
Above, Saul and his brother Lenny search through junkbex for parts for robot.

o Y e L - H
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During initial test run,
robot opened and closed its mouth at first command of its master.
Right, monster shies from lighted match in manner of Smokey The Bear.

B When can a man be called mad about
monsters? Why, when he’s built not one,
but two, and both with his own brain- and

brawn-power!

The man in this instance is actually still
a teen-ager, Saul Gottlieb of Brooklyn, N.Y. .
First monster born of Saul's penchant for

robots saw the light of day while Saul was

Not one, but two robots now still in the ninth grade (it won its master

- second place in a city-wide competition).
lay in the creative wake of Not entirely satisfied with his earlier effort,

an ingenious Brooklyn boy, Saul recently went one better to create the
who may outdo Franken- monster pictured here.

stein himself with Constructed during his lunch hours, Saul’s
Monster No. 3! latest robot is a silverish-colored plywood

conglomeration of materials found in local
junkyards and in the Gottlieb home. Bat-

Second success story for
19-year-old Saul Gottlieb
of Brooklyn, N.Y., second

robot was constructed of

silver-painted plywood and
junkbox parts. Working
chiefly during his lunch hours,

Saul put robot together

in his school’s wood and

metal shops over a
three-month period.

Completed monster was

exhibited at American
Institute’s Thirtieth
School Science Fair.

JANUARY, 1969
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ABOUT
MONSTERS

tery- and AC-operated, it includes relay
switches concocted from coils of an Army
telephone and a transformer lifted from an
old road-racing set.

In addition to performing a variety of
arm, leg, eye, and mouth movements, the
completed monster also turns away from
fire and follows an aluminum-foil track with
the help of photoelectric eyes in the form of
two cadmium cells. Could an even more
sophisticated robot emerge from Saul's
drawing board? “Sure will,” proclaims Saul,
who's quick to admit he goes for monsters
rrerrermmmfj! —C. Hansen

Saul culled from many a source book before

finalizing plans for his second roboat.
Guts of monster (above) include parts of
his mother's rotisserie and toy submarine;
details of control panel are shown below.

Rap10-TV EXFERIMCNTER
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Want some instant VHF? Here’'s a 7-buck
aircraft convertor that gets you airborne fast!

s

"

f
i
k- potls s e

W If you're tired of the same old shortwave
fare, why not join the airlift o the fre-
quencies from 118 to 128 MHz? Assuming
you live close to an airport (and who
doesn’t?), you can ride along in the cockpit
while the pilot chats with the control tower.

All it takes for instant vhf is a handy little
device that converts vhf aircraft frequencies
to around 1600 kHz on the broadcast band.
Just set up your Sonic Boomer near a BC
radio and you can ‘une in the planes and
tower as easily as a local rock station.

Mighty Midget. The convertor shown
in our photos costs under $7.00, or about
$6.00 if you already have a toggle switch
and battery in your junk box. Heart of the
Sonic Boomer is a solid-state module which
is supplied ready-to-go for only $5.00. All
you add is the battery, power switch, and
cabinet.

The Cordover module (see Parts List)
works on the radiation principle. There is no
need for a direct connection between the
convertor and radio. You simply place an
ordinary transistor radio next to the Sonic
Boomer and vhf radio signals will be re-
ceived at approximately 1600 kHz.

The module is amazing but no great mys-
tery. Inside is a local oscillator that hetero-

JANUARY, 1969

Herb Friedman, W2ZLF/KBI 9457 ‘

dynes the received vhf signal. A beat fre-
quency results, and this is radiated as an RF
carrier into your radio.

For a practical example, assume the de-
sired aircraft signal is at 120 MHz. When
you adjust the built-in coil slug, the con-
vertor’s oscillator tunes to 119 MHz, the
120-MHz signal is heterodyned by the local
oscillator, and the module’s output now con-
tains both the sum and difference frequencies
of 120 and 119 MHz. These are, respective-
ly, 239 MHz and | MHz. Note that it is
the difference signal which falls in the broad-
cast band, so if we tune our radio to 1000
kHz (1 MHz) we will receive the original
aircraft signal.

Of course, there may be a radio station
broadcasting at 1000 kHz, so you might get
nothing but interference. In practice, the
module’s oscillator frequency is adjusted so
that the difference frequency is approximate-
ly 1.6 MHz (1600 kHz), which is a more
quiet spot on the dial. When your BC radio
is placed near your convertor it picks up the
original modulation at this much lower fre-
quency.

Construction. What there is, is very little
indeed. The Sonic Boomer is mounted on
the aluminum front pane] of a Bakelite util-

n
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SONIC BOOMER

CM-A MODULE (BOTTOM VIEW)

8 A BINDING

POST

: Bt
st ®-\\.wmuc
¢ KN0B
—o
o
Entire vhf convertor consists of only three

parts: Cordover CM-A module, 9-V battery,
and spst toggle switch. That's all that's to it!

ity case. The locking flange of the tuning
coil holds the module in place. Proper size
hole for the coil is 27/64 in.

Besides the module, you need mount only
an insulated binding post, an spst toggle
switch, and a battery holder. The battery
holder is of the polarized variety and has a
red plastic ring around the positive terminal.
This ensures that the battery will not be in-
stalled incorrectly. While not absolutely
necessary, the holder is a good idea if you
want to avoid damaging the module.

No connection is made to the front panel.
The negative lead from the battery goes to
terminal C of the module. The positive con-
nection is made at terminal B, while an
insulated binding post is connected to termi-
nal A. And that’s it—just three components
and three connections.

Tuning Tips. Your radio should be tuned
to an unused frequency near 1600 kHz. Con-
nect a 2-ft wire (nothing longer) to the
binding post and turn power switch S1 on.
Move the radio around the convertor until
you hear maximum noise from the speaker.
Then back the tuning slug all the way out
and turn it in very slowly until you hear a
signal.

You can trim the tuned signal for better
reception by slightly turning the radio’s dial.
If you have an RF signal generator, set the
generator to local aircraft frequencies and
adjust the convertor until you pick up the
generator's modulated output. Turn off the
generator and then zero in on the desired
station.

Keep in mind that aircraft transmissions
are brief. Therefore, tune across the band
very slowly when searching for a station

PARTS LIST FOR SONIC BOOMER
B1—9-V transistor battery (Burgess 2U6 or ;
i

equiv.}

© Ql—Convertor module (Cordover CM-A)

| S1—Spst toggle switch (Lafayette 99H6150 or

g equiv.)

| Misc—Utility case (Lofayette 99H6272 or :

§ equiv.), insulated binding post, polarized -
battery holder (Keystone 203P or equiv.), |
antenna wire, decals, solder, wire, hard-
ware, efc.

Note—the aircraft convertor module is avail-
able from Corl Cordover & Co., 104 Liberty i
Ave., Mineola, N.Y. 11501 for $5.50, in- |
cluding postage and handling. The module H
is also available at most Lafayette Radio i
Associate Stores for $5.00. i

MODULE

BATTERY POLARIZED BINDING
TERMINAL POST

Note that connections to module are soldered
directly to the leads coming from its funny-
looking case. No connections are made to
the panel; be sure binding post is insulated.

~
(you may miss something if you're not care-
ful). When you have the tuning set, you can
mark the tuning knob and count the number
of turns to your target.
So much for instant vhf! Now how about
a cup of instant coffec to go with it? N

To receive aircraft signals, simply place your
BC radio near convertor and move it about
slowly until the radio peaks at its maximum
volume. Tuning it will be a slow process.

Rap10-TV EXPERIMENTER



BCB MEANS BC BLASTER WHEN THE CHIPS START TO FALL!

JaNuary, 1969

BLUE GHIP
PORTABLE

By Steve Daniels, WB2GIF

B If you’re like most people, you're on the
go pretty much of the time. What with
skiing trips, drives to the country, and
visits to relatives who like the wilderness,
i's pretty hard to stay in touch with the
world at large. Sometimes this is a good
thing, but often as not, world events and
news from home demand that we keep at
least one eye open.

Newspapers are a help, but it’s usually
our trusty pocket portable that tunes us in
on human goings-on. And what is your

radio tuning in lately? Not quite

enough, you say? Well, if you're inter-
ested in getting more DX sensitivity
from that little box so you can get
more than country music from the
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BLUE CHIP PORTABLE

next county, turn on our Blue Chip Portable
and listen in big.
Chips Galore! This portable has a hy-

brid circuit that makes solid-state listening
quicker than liquor for a real groovy time—
and that isn’t an olive in there, son! An
npn transistor and integrated circuit (1C)
are placed back to back for a truly unique
package.

The unusual sensitivity and selectivity of

g MhLBLAC1SEE TN
l ) 1 Bt
| PR ¢ .J_c12
Bu ¥ o b '
} L RU NS ¥ 1 PN 10
) CRAT 1 t
T a1 :
—> CND

B1—9-V transistor battery (Burgess 2U6 or
equiv.)

C1—H.H. Smith 2418-6 variable capacitor
(see text)

C2, Cs, C7—.1-uF, 10-VDC disc capatcitor

€3—.047 uF, 10-VDC disc capacitor

C4—10-uF, 10-VDC miniature electrolytic ca-
pacitor

€6—.01-uF, 10-VDC disc capacitor

C8—1-uF, 15-VDC miniature electrolytic ca-

pacitor

€9—100-uF, 15-VDC miniature electrolytic ca-
pacitor

D1—IN64 germonium point-contact diode
(Sylvania)

J1—Miniature phone jack (see below)

L1, L2—H.H. Smith 2418-8 loopstick (see text)

L3—H.H. Smith 2418-7 choke (see text)

Q1-—Npn transistor (International
TR-22C)

Q2—Integrated circuit (RCA CA3020)

R1—680,000-0hm, 1, -watt resistor

R2—15,000-0hm, V4-watt resistor

R3-—4700-0hm, V4-watt resistor

R4—0.6-0hm, Yz-watt resistor (9 in. of Belden

Rectifier

B+

o + ] ¢g Reflex circuit uses npn tran-
+

=Bn amplication.

PARTS LIST FOR BLUE CHIP PORTABLE

100 sistor for both RF and AF
An RCA in-
tegrated circuit provides
final boost for volume to
drive earphone. Transistor,
coils, and tuning capacitor
can be ordered from
sources listed below.

#8817 litz wire wound over and soldered
to any value over 1000 ohms)

R5—5 10,000-0hm, V;-watt resistor

R6—5000-ohm miniature potentiometer with
spst switch

S1—Part of R6

T1—125-0hm (CD) pri., 8-ohm sec., output
transformer (Argonne AR-176, Lofayette
33H8571 or equiv.)

Misc.—4 V3 x3 1, x2-in. utility box, per! board,
flea clips, earph with miniature ph
plug and matching jack (Lafayette 99H2541
or equiv.), battery clip (Lafayette 99H6287
or equiv.), knobs, V,-in. spacers, wire,
solder, hardware, efc.

Note—L1/12, L3 and C! are available from
H.H. Smith, Inc., 812 Snediker Ave., Brooklyn,
N.Y. 11207. Prices are $1.50, 35(, and 90¢,
respectively, not including postage and han-
dling. The International Rectifier TR-22C
transistor can be ordered from Arrow Elec-
fronics Inc., 900 Broad Hollow Rd., Rte. 110,
Farmingdale, N.Y. 11735. Price is 90¢, not
including postage and handling.

Rap10-TV EXPERIMENTER



the front end is made possible
by a high-Q tuned circuit and
a reflex RF stage. Signals
picked up by the special loop-
stick are inductively coupled
to the base of Q1 where they
are amplified. However, the
combined RF and audio sig-
nals can’t get past the re-
actance presented by R2 and

!
S
|

R5, C9 UNDERNEATH Q24
o
1 ! n
i ¢ R LTS R
[ N R
; 110-:»c1~"
B
o 7!
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L3, so they are shunted
through C2 to D1 which detects the signal.

The RF carrier is bypassed to ground
through C3 (due to its low high-frequency
reactance) and the audio is fed back to the
base of the transistor for reamplification.
Audio appearing at the collector can now
get past the R2/L3 combination since this
combo presents much less reactance to low
frequencies. C4 couples the signal to the
audio stage, and C5 bypasses any remain-
ing RF to ground.

The original circuit was developed by
Philips-Norelco, and is the one used in the
Norelco Electronic Educational kKits. Use

of the loopstick, variable capacitor, choke,
and transistor listed (see Parts List) is rec-
ommended because the circuit is sensitive
with regard to transistor gain and the Q of

EARPHONE
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other parts (all are Norelco components).

The audio circuitry is in an RCA CA3020
IC. It consists of a class A preamplifier with
a quasi-complementary emitter-follower out-
put. It can deliver ¥2 watt at 3% distortion
using a 9-volt source.

Building It. In order to prevent the high
gain of this circuit from throwing the front
end into oscillation, a tight wiring job in the
RF stage is a necessity; and it’s almost as
critical in the audio, IC stage. Mount the
pot, variable capacitor, loopstick, and phone
jack in the case. The author used a 42 X
315 x 2-in. plastic box, but you can use
whatever is best for your needs.

Connect the red lead from the loopstick,
one terminal each from the switch and pot,
and a 6-in. length of wire to the rotor of the
variable capacitor. This goes to
ground. The loopstick is best se-
cured with a bit of epoxy ce-
ment. Wire the balance of the
circuit on a piece of 2 x 4-in.
perf board. The RF stage is
straightforward, so just follow
the photo and diagrams.

When you get to the audio
stage, place 5 flea clips imme-
diately after the B+ resistor R3
(see circuit layout). Put another
(6 clips in a second row facing
T1). Clip off lead 11 from the
IC (see schematic).

Bend leads 7 through 12 for
the IC toward the row closer to
the RF stage, and bend the re-
maining 6 leads toward the sec-
ond row. Clip, bend, and posi-
tion the leads as required to
mount the IC as shown in the
photo. (Continued on page 112)

Components fit into plastic box
with ease. Use spacers to mount
perf board in bottom half of box,
leaving space for earphone at

BATTERY
CLIP

left. Layout for perf board can be
seen in drawing at top of page.
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BETTER LUCK WITH LOCK

® Printed circuit boards are troublesome when
it comes to checking component values with an
ohmmeter, disconnecting and installing new
parts, or just visually inspecting them. Next
time you want to hold a board in place and leave
both hands free, use the locking pli-wrench. Use
just enough pressure to grip the board so it will
stand up and stay put. —Joe Gronk

CHART THE FUTURE IN PLASTIC

® That portable radio or hi-fi set may be new
today, but a few years from now Father Time
will see to it that parts replacement are needed.
Unfortunately, the transistor or tube location
chart or battery chart would have long since
peeled away into brown dust. Laminate charts in
plastic as you would important ID cards. Epoxy
plastic inside unit. —M. Stubblefield

TIPS ON CLEANING TIPS

® The soldering iron tip is the champion crud
collector in your workshop. Just plug it in and
watch the tip go to work. Even the plated types
collect this crusty crud. Removing the crud is
easy. Just wipe the tip lightly across the wet
sponge surface of a finger moistener used in
banks to count money. Stubborn scales can be
removed with an ink eraser. —Al Wise

RUBBER BUMPER IS BETTER

® Next time you're drilling a hole in a pre-
painted aluminum chassis or on a finished sur-
face, don't worry about the chuck scarring the
metal as the bit drills through. Just slip a
rubber grommet on the bit and push it up near

g——— the chuck. Now, as the chuck drops to the
surface of the drilled material, the grommet
. will take the punishment. —Harry Gray

® Send your Imagineering Design Tips with full details and a photo or drawing to Radio-TV Ex-
perimenter, 229 Park Ave. South, New York, N.Y. 10003. The top ideas selected by the editors
will win $10.00. Entries become the property of Radio-TV Experimenter and can't be returned.
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H.H. SCOTT MODEL LT-1128
Broadcast-Monitor
FM-Stereo Tuner

® Though billed as a kit, the Scott LT-112B
is more properly described as a semi-kit,
intended to give a novice at construction the
opportunity of obtaining a stereo tuner of
broadcast-monitor quality at an extremely
reasonable price. Featuring FM-only recep-
tion, the LT-112B offers scveral features not
normally found on consumer-type FM
tuners.

Three controls determine the mode of op-
eration. The function switch selects either
normal operation, a sub-channel filter to
reduce noise which might appcar on the
stereo sub-channel, or a noisc filter which
reduces noise on both mono and sterco sig-
nals (such as might be required for fringe-
area reception). The noise filter works by
slightly reducing the high-frequency re-
sponse.

A selector switch sclects either the mono
or stereo modes and also controls operation
of the interstation muting circuits, which
mute the receiver between stations to avoid
sharp noise bursts. When the selector switch
is set to mono-muting off or mono-muting
on, both stereo and mono broadcasts are re-
ceived mono. When the selector switch is
set to the auto-stereo position, the tuner
automatically switches to the stereo mode
for stereo broadcasts. Again, this feature is
available with muting on or off. A front-panel
stereo indicator lamp shows when a station
is transmitting a stereo program.

The third switch determines the function
of the built-in meter, which can indicate
signal strength, multipath, center tuning, or
align (the align position being used only
when the kit is initially adjusted by the
builder).

JaNvaARry, 1969

The multipath meter is somewhat unusual
and requires an explanation. Normally, when
set to the multipath position, the meter will
indicate the same as when set to the signal-
strength position. If the signal is free from
multipath reflections the meter will show no
change in level. But should there be muiti-
path interference the meter will kick down-
ward, following the modulation. The greater
the multipath interference the greater the
downward deflection of the meter’s pointer.
Therefore. to orient an antenna for mini-
mum multipath sensitivity, it's only neces-
sary to position the antenna for minimum
deflection of the meter pointer.

In and Out. Threc antenna terminals
allow connection of an external or internal
antenna. The external antenna terminals are
unbalanced to ground and match 300 ohms.
A jumper bar can be used to connect the in-
ternal antenna—which is a capacitor to the
AC line cord—to the “high” antenna ter-
minal. Naturally, while the built-in line an-
tenna might give adequate performance in
an area of private homes, you can expect
severe multipath if you rely on it for recep-
tion in an apartment house.

There is a total of four output connections
for each channel. The direct AF output,
which is fully adjustable from off to maxi-
mum output through internal controls ac-
cessible through the cover, has two jacks per
channel. One is for driving an amplifier. the
other for a tape recorder or sccond amplifier
drive.

A third output is a panel-mounted head-
set (stereo) jack, intended for medium-im-
pedance headphones. (Inserting a headset
does not disable the amplifier outputs.) The
fourth channel output is for an oscilloscope
and is intended for observation of multipath
interference (professional use).

In addition to the panel-selected noise
filters. the LT-112B incorporates a special
anti-noise circuit that switches the receiver
to mono should the noise level be too high
for good stereo reception. Essentially, the
anti-noise circuit ensures that the unit is
switched to stereo only when there is suffi-
cient pilot signal level to ensure proper syn-
chronization of the 38-kHz oscillator.

Performance. The LT-112B proved very
sensitive, measuring 2.1 uV (IHF) for 30
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dB attenuation of noise and distortion. Full
limiting of 50-dB noise reduction required
only 14 V. The mono THD (total har-
monic distortion) with a test signal of 1000
1V measured a low 0.54% mono and 1.1%
stereo. The maximum AF output level meas-
ured slightly more than | V.

Both the stereo and mono signal-to-noise
ratios measured slightly better than —60 dB.
Stereo separation at 1 kHz was 26 dB and
15 dB at 15 kHz.

Assembling the Kit. If done with rea-
sonable care, even a novice should have no
difficulty with assembly. Most of the work

~ consists of mounting the pre-wired solid-state

78

assemblies and installing the mterconnectlng
wires. To reduce the posslbllny of a wiring
error to absolute minimum, the LT-112B’s
assembly manual section shows the wiring
in the exact colors that appear in the unit
itself; i.e., a red wire is shown in the pic-
torial as red.

Most of the circuitry is supplied factory-
wired on printed circuit (PC) assemblies.
The user installs the power-supply compo-
nents, the interconnecting leads, and the
switching facilities. The front end, which
uses field effect transistors (FETs) for over-
load immunity, is supplied pre-wired and
aligned. Only the IF amplifier, which is fac-
tory aligned, need be touched up, and no
instruments are needed for so-called align-
ment.

The LT-112B, priced at $199.95 (kit), is
supplied with a metal cover and an oversize

TUNING
FLYWHEEL

FRONT

L MPX BOARD

POWER
TRANSFORMER

FILTER
CAPACITOR
IF BOARD

AF BOARD

All printed-circuit assemblies for the LT-
1128 are supplied pre-wired and aligned,
but builder must touch up IF after assembly.

front panel, which allows the tuner to be
neatly installed in a panel cutout. An op-
tional wood cabinet is available.

For additional information, on the LT-
112B, write H. H. Scott, Inc., Dept. WG,
111 Powder Mill Rd., Maynard, Mass.
01754. a

FUSE SCOPE AF QUTPUT
HOLDER JACKS JACKS

Rear view of completed LT-112B. Unit of-
fers choice of internal or external antennas,
also has scope jacks for checking multipath.

ANTENNA
TERMINALS

NEW HOPE FOR THE BLIND
Radio Waves Replace Light

O Steps toward electrical brain stimulation
that could permit the blind to read are re-
ported by two University of Cambridge sci-
entists.

A number of electronic experiments in the
U.S. and other parts of the world have given
hope to the blind by showing that the visual
cortex does not wholly lose its functional
capacity even after years without visual in-
put. The latest report, by British doctors
G. S. Brindley and W. S. Lewin, describes
how the idea was first tried on the motor
cortex of 14 baboons. Achieving some suc-
cess, the team then attached an array of elec-
trodes connected to radio receivers in the

right hemisphere of the brain of a 52-year-
old blind woman. She was stimulated to ex-
perience sensations of light in the left half
of the visual field.

Safety of the implant was demonstrated
with the baboons, in which a fibrous mem-
brane grew to separate it from the brain and
its covering.

The model contains 80 receivers, but the
researchers expect to increase the number
of electrodes to at least 200 per hemisphere.
Hopefully, this would permit a blind person
to see printed letters. The present model
permits sensations of a very small spot of
white light, which the patient describes as
like a star in the sky or a grain of rice at
arm’s length. a

Rap10-TV EXPERIMENTER

\



J‘Mto P e e

JaNvuary, 1969

By Frank W. Gray

2 /(Comer
anta (laus

3‘( tnag many pears ago that we took that walk,
my father and I. We were living on Winnemac Ave-
nue in Chicago at the time. 1 was just a freckle-faced
kid. home from boarding school for Christmas.

1 didn’t know my father very well. There was more
than ycars between us. He was riding the wave in
vzudeville, a headliner on the Shubert circuit, a
celebrity whose routing from city to city, and theater
to theater, kept him away from home about ten
months of every year.

Home was a ground floor apartment where mother
lived with my younger sister and brother, and into
which she had gathered all the Christmas spirit her
meager income allowed. Father had arrived on the
train from Minneapolis that afternoon, which was
darkening into my first Christmas Eve with all our
family in several years.

After dinner, while mother was still busy in the
kitchen. and my sister and brother were clearing the
table. father patted me on the head and asked me it
1 would like to take a walk. Somewhat in awe of that
comparative stranger, that tamous man who belonged
to the theatrical world, | nodded enthusiastically, and
scampered to the bedroom for my blue coat with
brass buttons and stocking cap that shielded my ears
from the biting cold.

While | was fastening my overshoes, 1 waiched
father put on the handsome great coat with brown
fur collar. and the grey felt hat with snap brim that
he wore with such jaunty grace. He seemed to me
the very personification (Continued on page 114)
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Ultra-exact people
measure those old
standbys—the volt,
ohm, and ampere—
again and again,
but | = E/R still
holds, fellows!

U.S. Moves to Stop Volt Drain

B The increasing importance of precision
measurements has made it evideni—espe-
cially to the National Bureau of Standards
(NBS) in Washington—that a more accu-
rate definition of the volt is needed. New
measurements of both the ampere and ohm
in terms of basic units such as length, mass,
and time have been made in laboratories
throughout the world, and the U.S. has been
found wanting.

While the U.S. ohm is accurate to better
than | part per million (ppm), the ampere
is smaller by 11 ppm than the ampere de-

fined by equipment maintained at the Bureau
International des Poids et Mesures at Sévres,
France (BIPM). The U.S. is one of ten
countries participating in international com-
parisons of standards for electrical units.
Naturally, each country wants the value of
its volt to agree with the BIPM value.

Since no adjustment in the value of the
ohm is called for, blame must be placed on
the volt for the low value of the ampere
measurement (1=E/R, remember?). Ac-
cording to the NBS, as of January 1, 1969,
the U. 8. standard (Continued on page 116)
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@ These days people are getting more and
more particular about sound quality in gen-
eral and hi-fi systems in particular. A basic
tactic in this campaign is to go after the com-
ponents of a system and check them out
against required performance characteristics.
This can be done either before or after you
purchase a piece of equipment. Usually,
however, it’s a matter of seeing that what
you've already got is really on the audio
beam.

The best magnetic cartridges, dynamic
mikes, and tape heads usually have extreme-
ly low outputs—way down in millivoltland.
It's the job of the preamplifier and power
amplifier to boost these miniscule signals
up to the level where your neighbors start
complaining.

So far so good. But these low outputs
can be a real problem when it comes time
to measure the exact audio levels coming
into your system. Your AC VTVM (if
you have one) may not be able to give an
accurate reading so far down the decibel
scale. Most likely, it simply isn’t sensitive

JANUARY, 1969

By Bill Britton

\

This high-gain monitor
takes over where your AC
VTVM leaves oft!

enough to gather in all those little millivolts.

Meter Power. What to-do? Our Hi-Fi
Supermeter can make a low-level audio fre-
quency-response check, test a microphone,
or check out a magnetic phono pickup. Full-
scale frequency response measurements are
possible down to —70 dB; you'll even be able
to measure the output of 1-mV cartridges
or mikes with a full-scale reading. Imped-
ance is no problem ’cause the Supermeter
has a 2-megohm input impedance, high
enough to prevent loading the most sensi-
tive circuit.

The Supermeter is nothing more than a
linear amplifier specifically designed to drive
a low-cost vu meter. While the average, im-
ported vu meter is notoriously non-linear
(even $500 recorders using these meters give
unreliable readings), the Supermeter’s read-
ings are within the accuracy of a professional
unit,

For example, if the Supermeter’s gain is
adjusted so that the vu meter indicates zero
for an input signal, a 3-dB reduction in the
signal will drop the meter reading exactly
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SUPERMETER

3 dB. The samc accuracy applies from full
scale of +3 dB down to thc bottom level
of —20 dB.

Frequency response, however, depends to
some degrec on the value of C2. If C2 is

"200 uF, the meter readings will be down

—4 dB at 50 Hz and then ruler flat to 15
kHz. If C2 is 500 uF, the readings are ruler
flat from 20 Hz to 15 kHz. The upper fre-
quency limit will be determined by the quali-
ty of meter you buy.

To keep costs at a minimum, the Super-
meter isn’t calibrated in terms of voltage—
it’s only designed to make accurate frequen-
cy measurcments at very low signal levels
and to be used as a relative level indicator.

The meter has a three-stage linear ampli-
fier. Q! is an FET (field-effect transistor)
whose input impedance is in the tens of
megohms. Therefore, the Supermeter’s in-
put impedance is determined by gain control
R1, which has a value of 2 megohms. Q2
serves as an emitter follower and provides
a high-impedance termination for Q1’s mod-
erately high output impedance. It also func-
tions as a low-impedance driver for Q3,

- ’\70%5
06
SOOO'L
kF L
R10
47K
+
(SEE TEXT)
[} 0?2 03
N b
)
dsg ech 1"
02pF
PARTS LIST FOR HI-FI SUPERMETER R3, R7—2200-ohm, '2-watt 10% resistor

C1, C7—.02-uF, 500-VDC disc caopacitor

C2—100-uF, 6-VDC electrolytic capacitor

€3, C4—10-uF, 25-VDC electrolytic capacitor

C5—200- or 500-uF, 6-VDC electrolytic ca-
pacitor (see text)

€6—3000-uF, 30-VDC electrolytic capacitor
(Sprague 39D, Allied 43E6525 or equiv.}

D1, D2—50-PIV, 500-mA silicon rectifier
(HEP-161; Lafayette 19H4210 or equiv.)

J1, J2—Insulated phono jacks {see text)

Q1—Field-effect transistor {Motorola MPF103)

Q2—Npn silicon transistor (GE 2N3393)

Q3—Npn silicon tronsistor with heot sink
(RCA 40452}

R1—2,000,000-0hm,
eter

R2—33,000-ohm, Va-watt 10% resistor

avdio-taper potentiom-

R4, R10—4700-ohm, Va-wott 10 % resistor
R5—68,000-ohm, Vh-watt 10% resistor
R6—22,000-0hm, Y2-watt 10 % resistor
R8—18-0chm, a-wott 10 % resistor
R9—1000-ohm, V3-watt 10% resistor
S1—Spst toggle switch
Tl—Low-voltage, 10-20 VAC (CT/40 VAC
(CT), rectifier tronsformer (Allied 54B4731
or equiv.)

Misc—4 x 5§ x 6-in. aluminum chassis box
{Lafayette 12H8374 or equiv.}, 3V x 4V/,-
in. perf board, push-in terminals (Vector
728, Lofoyette 19H302 or equiv.), minioture
vu meter {Lofayette 99H5024 or equiv.}, AC
line cord with plug, knob, solder lugs,
solderless connector, grommet, wire, decals,
solder, hardware, etc.
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St VU METER

COMNECTOR T

+ =—AC LINE
»  CORD

To avoid hum pickup from transformer,
amplifier is assembled on right side of
perf board. Meter screws hold it in place.

which serves as a medium-impedance ampli-
fier for the vu meter.

Construction. The device is built into a
4 x 5 x 6-in. cabinet. All circuitry goes on
a perf-board assembly that mounts directly
on the back of the meter. The board is se-
cured by the meter's terminals. If you use
a larger size meter than the one specified
(see Parts List) you may need a larger
cabinet.

First step is to drill holes for the meter,
R1, S1, J1, J2, and the line-cord grommet.
Temporarily mount the meter on the panel
and cut a section of perf board to approxi-
mately the size of the front panel (about
3% x 4% in.). Position the board against
the meter’s terminals, then mark and drill
two holes in the board for the meter termi-

% oo O

L)

¥ -

-

o

wo

«

Layout of board attached to back of vu
meter. Squared wiring is used to mini-
mize hum. Ground bus takes place of chassis.
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nal screws. Take the meter off the case
and then secure the board to the meter,
placing the solder lugs supplied with the
meter under the screws on the wiring side
of the perf board.

Use push-in terminals as tie points and
wire the amplifier on the right side of the
perf board (see photo), away from power
transformer T1. To avoid instability don’t
use multiple ground connections. All ground
leads should be tied together in a line and
finally connected to the grounded meter ter-
minal. T1’s center-tap (yellow lead) goes

Power transformer is positioned close to C6.
Shielded input and AC cord go to front.

directly to the ground bus, not the cabinet.
The shielded input provides the ground con-
nection to the cabinet.

Transistor Q3 is somewhat unusual in that
it is supplied with a heat sink. While an
equivalent transistor is available without a
heat sink, don't try to substitute it. Though
it operates within the required ratings in
your Supermeter, this version tends to run
hot, so better stability is obtained with the
specified model.

Capacitor C6 provides sufficient filtering
for the Supermeter, but not enough for its
use as a sound amplifier. Accordingly, don’t
attempt to use the circuit as an amplifier un-
less you add an additional RC filter. And
make certain the 3000-uF electrolytic capac-
itor you obtain will fit in the cabinet.

(Continued on page 116)



Radig-TV
EXPERIMENTER

DUAL MODEL 1019
Calibrated Anti-Skate
Auto/Professional Turntable

B We first discovered the Dual 1019 at a
hi-fi show where, between souped-up highs
and lows emanating from 'assorted booths,
we heard some truly great sound. Further
investigation disclosed the fine sound was
coming from some rather ordinary high-
quality amplifier-and-speaker equipment . . .
and a record changer! That's right, a record
changer—the one item which, according to
thousands of hi-fi pundits, is supposed to
preclude really good sound quality.

But there it was, really fine sound quality
from a changer.

The difference, of course. is that the Dual
1019 isn’t really a record changer in the old
sense of the term. As we see it, the 1019
is basically a quality turntable employing
calibrated anti-skate and which can be used.
if desired. to change records. And the 1019
even gets around the old changer problems
of sliding record against record. or enlarg-
ing splindle holes, by employing a somewhat
unique elevator mechanism which lifts the
standby recofds completely clear of the one
to be dropped.

As shown in our photos. the 1019 closely
resembles a typical quality turntable. There
is a speed control which selects either 16,
33'5, or 78 rpm; a pitch control which
varies the selected speed over approximately
a 6% range; a cueing control which gently

LA\ CHECK

lowers or raises the tonearm; and a calibrated
stylus (tracking) force adjustment.

Closer inspection reveals a 7-, 10.- and
12-in. record indexer (common to record
changers) and a manual/start switch (which
implies record changer). However, the
spindle is a standard., player-only type.
Where is the changer mechanism and what
is the horizontal dial that appears to be a
second stylus pressure adjustment?

The Dual 1019 is converted to a changer
by simply pulling out the standard spindle
and inserting a longer, “elevator” spindle.
The horizontal dial is not for stylus pressure
but for anti-skate, which is matched to the
stylus pressure.

Better Stereo. In the simple type of tone-
arm pivoting, the force exerted by the spin-
ning record (in combination with the offset
angle of the tonearm heuad) drives the tone-
arm toward the center of the record. forcing
the stylus against the inner groove wall.
While normally unnoticed with older, less
compliant pickups, the sound quality and
balance are somewhat degraded when using
modern pickups, which exert very low stylus
pressure.

To avoid the effects of this inward motion
—-called skating. the 1019 employs a cali-
brated horizontal spring that applies a re-
verse force to the tonearm (towards the out-
side wall). Because the anti-skate force is
dependent on the stylus pressure, the 1019
has a calibrated anti-skate force control
which is" matched, by using a supplied chart,
to the stylus pressure.

The practical effect is immediately appar-
ent. If. when using high-compliance pickups,
you have noted that the stylus is pushed
toward the inside of the record (force against
inner groove wall). you'll find it stays dead
center on the 1019. The improvement in
sound quality—when using a modern, high-
compliance pickup—is readily apparent.

Features & Features. Built likc a fine
watch, the 1019 has just about every con-
venience imaginable, whether in the auto
(manual) or changer mode. The player can
be used in any of three ways: 1) by simply
placing the arm on the record. 2) by posi-
tioning it over the selected cut and then
gently lowering the arm with the cueing con-
trol lever, or 3) by pressing the lever which

RAD10-TV EXFERIMENTER
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starts the motor and swings the arm into the
selected 7-, 10-, or 12-in. record indexing.

With the single-play spindle in position,
the arm lifts up at the end of the record,
returns to the rest, and the motor shuts off—
regardless of how the player is started. Dur-
ing manual operation, if the arm is lifted
and placed at the edge of the arm rest, the
motor stays on. If the arm is placed direct-
ly on the rest, the motor shuts off.

For changer operation, you simply pull
out the short spindie and insert the changer

User Adjustments. The mechanism is
completely jamproof; no matter how you try
to jam the tonearm the mechanism will reset
to either the rest or play positions. Should
the lead-in groove indexing get out of ad-
justment or the arm fail to clear the top
record of a changer stack, the user can easi-
ly make the correction via separate adjusting
screws accessible through the top of the deck
(a service technician won’t be needed).

To set stylus pressure, the user first bal-
ances the pickup (the two-way adjustable

Photos show four outstanding features which help make Dual 1019 truly excep-
tional in both design and performance. At top left, tracking-force and anti-skate
adjustments; top right, cueing lever allows arm to be lowered or raised in both
manual and automatic modes; bottom left, tonearm lift doubles as pickup lock;

bottom right, changing spindles

spindle, which works with an elevator ac-
tion. With the records on the changer spin-
dle, pressing the start level causes the motor
to start and a set of spindle fingers to push
up the record stack. Then a pressure finger
grabs the second record in the stack, there-
by retaining all the records except the bottom
onc. The fingers then retract, allowing the
bottom record to fall to the platter. At no
time do the records in the stack slide to-
gether, nor are they pushed out from under
the stack’s pressure by a cam in the spindle
hole.

JANUARY, 1969

converts from automatic to manual

modes.

counterweight balanced all the standard pick-
ups we tried). Then, the user simply sets the
stylus-pressure wheel to the desired pressure.
A test between Y2 and 3 grams indicated the
1019's pressure gauge to be phenomenally
accurate; for example, when set to 1%2 grams
the stylus pressure checked out within 1/16
gram. Finally, the anti-skate force is set ac-
cording to a chart supplied with the 1019,
since the anti-skate force depends on the

tracking force and the stylus radius.
One of the problems with any turntable
(Continued on page 120)
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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  Shown below is a dramatic, pictorial ex-
thousands of others— NRI training can't  ample of training materials in justone NRI
be beat. From the delivery of your first les-  Course. Everything you see below is in-
sons in the remarkable, new Achievement cluded in low-cost NRI training. Other ma-
Kit, to “'bite size,' easily-read texts and jor NRI courses are equally complete. Text
carefully designed training equipment . . . for text, kit for kit, dollar for dollar—your
NRI gives you more value. best home-study buy is NRI.

APPROVED UNDER
NEW GI BILL . scrvea

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.
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GET A FASTER START WITH NRI'S
NEW EXCLUSIVE ACHIEVEMENT KIT

The day your enroliment 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 special 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 LEADERSHIP
IN ELECTRONICS TRAINING

LEARNING BECOMES 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. Whatever 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 NR!
training plans, NRI training equipment. Fill in
and mail the attached postage-free card today.

NATIONAL RADIO INSTITUTE, Wash-

ington, D.C. 20016.

Accredited by the Accrediting Commission
of the National Home Study Council

BUILD'TEST'EXPLORE'D'SGOVER- All this is yours — from Achieve-

ment Kit to the only Color TV specifically designed for training — when you enroll for NRI's TV-Radio
Servicing course. Other courses are equally complete. 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 the home-study field.
Mail the postage-free card today.

THE ONLY

COLOR TV
TOTALLY
ENGINEERED
FOR TRAINING

| =, L

»)

i
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By MARSHALL LINCOLN

The Beauty Of Being Breathless

B Tune across the ham fone bands that most
_of us are familiar with, and you find quite
a mass (or mess) of long-winded characters.
All give with yak, yak, and more yak before
they finally take a breath and flip off the
rig to give the other guy a chance to talk.
Ninety-nine times out of a hundred, though,
the guy who makes the next transmission
turns out to be just as gabby.

Gets pretty tiresome, doesn’t it? Wouldn't

it be nice if there were some other type of
hamming without the nuisance of these wind
jammers? Believe it or not, there is!
. It’'s known as FM (for frequency modula-
tion, naturally), and it’s become very popular
on 6 and 2 Meters and is gaining followers
on the 420-MHz band. Except for amateur
TV or satellite communications or moon-
bounce experiments, it’s probably the most
modern form of hamming. A lot of ops
accustomed to more conventional forms of
ham radio haven’t caught up with FM yet,
but it’s definitely worth investigating.

Among other advantages you will find is
the fact that most of the hams on FM have
voluntarily adopted a short, snappy way of
operating that’s a pleasant change from the
gabby style so common on the HF bands.
Most ham FMers keep each transmission
short. Information and comments are ex-
changed in a fresh, breezy style that is some-
times called “dispatch operating.” It's not
quite as clipped as the rapid chatter of a
taxi cab dispatcher, but it leans in that
direction.

It’s not really unfriendly, either. It’s just
that the type of person who likes FM oper-
ating also seems to be one who takes pity
on the ears of his fellow operators. He has
his say, quick and simple, then gets off the
air and gives the next man a chance. As for
the few exceptions to this state of affairs,

riay their final plates turn cherry red and
their antennas fall down on their empty
heads!

Commercial Surplus. Virtually all the
FM gear used by hams is commercial gear
they've picked up second hand. This is the
same stuff as used by the cops, ¢ab drivers,
and utility trucks, to mention only a few, for
their two-way mobile communications.

Most .of these outfits install new equip-
ment every few years, so the old stuff can be
picked up by hams who are sharp at bargain
hunting. What's more, the frequencies this
kind of gear is used on commercially are
close to the VHF ham bands, so it's not
difficult to convert this stuff to ham use.

A strong advantage to this equipment is
the fact that each receiver is completely quiet
when there’s no input signal. This means you
can put a rig in your car or your living room,
and it won’t bother anyone with continual
hissing, scratching, and popping as do theé re-
ceivers most of us are accustomed to.

Another strong plus for FM is the fact
that certain standard frequencies are used all
across the nation, and all equipment is
crystal-controlled. As a result, there're no
tuning knobs to twiddle for best reception,
and you can drive anywhere and instantly
find someone to talk to. Then, too, there are
no squeals and howls caused by two or
more stations beating together—on FM, you
hear only the strongest signal; all others are
wiped out. '

Since VHF is ordinarily limited to so-
called line-of-sight transmission distances,
ydu’ll find most of the activity in the large
cities. Even so, there are stations out in the
boondocks, as many a city ham has discov-
ered as he drove along on vacation. Since an
FM receiver is completely quiet unless
there’s soméone talking on the frequency, a

Rap1o-TV EXPERIMENTER



lot of hams leave their rigs turned on all the
time so they'll hear anyone who pops up.

Bigger And Better. Sounds like a dream,
but hams have actually been granted some
new operating frequencies and permitted
higher-power operation than before. And
don’t groan when I tell you all this has hap-
pened in the 160-Meter band—those fre-
quencies can be more useful than you think.

It's also a cheery feeling to realize that
hams still have some friends among official-
dom in our government. In this case, the
U.S. Coast Guard gave us a helping hand by
approving additional ham operating privi-
leges in the 160-Meter band. The Coast
Guard operates the LORAN (LOng RAnge
Navigation) stations along our coasts used
by ships and ocean-hopping aircraft. Since
these stations operate on 160 Meters, hams
have been restricted to use of certain fre-
quencies in the band. Simultaneously, they’ve
also been required to use rather low power
levels, both to prevent interference with the
LORAN stations.

Because of installation of some new
LORAN stations, plus a new engineering
study of the whole LORAN setup, we hams
now are permitted use of some frequencies
in the band that formerly were denied us.
Further, on most frequencies, we’re allowed
to use increased power levels, ih some cases
up to a full kilowatt. Each state is treated
individually in the rules, which fill a full-page
table in the FCC rule book. States near the
coasts are restricted more than those some
distance inland, as a general rule.

Right now, with sunspots at a relatively
high level, 160 isn't much to work. But a
few years from now, when a drop in sunspot
numbers mean 10, 15, and sometimes 20

Meters will be much less useful, you can
have a real ball on 160.

The rule change should also shake loose
some new gear from the commercial manu-
Most store-bought rigs and re-

facturers.

JANUARY, 1969

. . . N\
ceivers now available don’t even include the

160-Meter band. But with the .increased

activity and power levels now permissible,
equipment makers will likely produce some
that does. Older gear, which conservative
types have hung on to, does cover 160 and
will doubtless take on .dditional value be-
cause of this band.

Hot News For Hams. “We interrupt this
broadcast to bring you a bulletin from our
newsroom.” Long the standard opening for
a hot flash aired by a radio or TV station,
the phrase is also applicable to ham radio’s
own broadcast news service. You can make
use of it every day to get the latest scoop
you may not learn of elsewhere for several
days or weeks.

How? Just tune in one of the many bulletm
broadcasts from WI1AW, the high-powered
amateur radio station in Newington, Conn.
operated by the American Radio Relay
League. Brief, up-to-the-minute news items
of interest to hams all over the world aré
transmitted nightly on all ham bands from
160 through 2 Meters. The transmissions are
made simultaneously with a 1000-watt rig
on each band.

Transmissions are made at different times
during the evening on CW, fone, and tele-
type. The CW is sent at 18 wpm, which
makes it excellent practice material if you're
getting ready to take the General Class
exam. If you can copy WIAW, you'll have
no trouble at all passing the 13-wpm test in
front of a strict examiner.

If this speed is still too fast for you, don’t
despair—there’s an easy way to beat the
game. Just use a two-speed tape recorder.
Record the WIAW transmission on the high
speed, then play it back at the low speed!
Tricky, eh?

Big Brother Again. Through the con-
venience offered by modern technology; an-
other nail has been driven in the coffin of

(Continued on page 120)

Lavdable example of an avid
FM operator is Walt Smith,
WA9BHV, of Indianapolis,
Ind. In addition to a goodly
mixture of commercial and
home-brew equipment, Walt’s
shack also sports an impres-
sive array of mikes. \Vho
would guess that Mike was
once a railfroad telegrapher?

- -
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VOLUME 50, PART 3

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a

Special Section on World-Wide Shortwave Stations

his is the third and last part of White's

Radio Log, which until now has been
published in three parts twice each year. In
this issue of White’s Radio Log, we have in-
cluded the following listings: U.S. AM Sta-
tions by Call Letters, U.S. FM Stations by
Call Letters, Canadian AM Stations by Call

- Letters, Canadian FM Stations by Call Let-
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ters, Major Broadcast Stations in Mexico
and the Caribbean, and the World-Wide
Shortwave Stations section.

Beginning with the next issue of Rabio-
TV EXPERIMENTER, White's Radio Log will
feature an entirely new format in order to
enable the Editors to offer readers one of
the most complete Logs ever. Here’s what’s
in store.

First off, there will be increased coverage
of World-Wide Shortwave Stations plus an
all-new section on emergency broadcast

aemamn

QUICK REFERENCE INDEX TO WHITE'S RADIO LOG
U. S. AM Stations by Call Letters
U. S. FM Stations by Call Letters
Canadian AM Stations by Call Letters
Canadian FM Stations by Call Letters
Maijor Broadcast Stations in Mexico and the Caribbean
World-Wide Shortwave Stations ... .. ... ...

services—police, fire, etc.—for major metro-
politan areas throughout the U.S. Secondly,
this expanded format will mean that a spe-
cific section of the Log will now appear in
consecutive issues of RaADIO-TV EXPERI-
MENTER throughout the year. Therefore,
readers will want to save an entire year’s is-
sues of RaDIO-TV EXPERIMENTER in order
to have a complete volume of White’s Radio
Log. An updated, completely revised version
of the first listing will appear in the first
issue of the new year.

When collected, the entire volume of
White’s Radio Log will give you complete
listings with up-to-the-minute station-change
data not offered by any other magazine or
book. And regardless of your listening in-
terests—SW, BCB, FM, TV, or DX—you’ll
find the new, expanded White’s an unbeat-
able reference.

Rap10-TV EXPERIMENTER



Call

KAAA Kingman., Ariz.
KAAY Little Rock, Ark.
KABC Los Angeles, Callf.
Midland, Tex.
Abilene, K:ns.'

Location

ibuquergue, N, M,
Aberdeen, S,Dak.
Riverside, Calif,
| The Dalles. Ores.
CL Santa Barbara, Cal.

BH
Bl

BL
BQ
BR
CE
C
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A
A
A
A
A
A
A
A

DL Pine Bluff, Ark.

0 Marshail, Tex.
Sante Fe, N.M.
Flagstaft, Ariz.

ARXR
»np

Crossett, 4
Grants Pass, Oreg.
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H
2
>
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A
AD
F

KAF
KAF

KAG

KAG
KAG

KAGO Klamath Falls, Oreg.
KAGT Anacortes, Wash,
KAHI Auburn, Calif.
KAHR Redding, Callf.
KAHU Waipahu, Hawali
KAIM Honolulu, Hawaii
KAIN Nampa. lda.
KAIR Tueson, Ariz.
KAJO Grants Pass, Oreg.
KAKC Tulsa, Okla.
KAKE Wichita, Kan.
KALB Alexandria. La,
KALE Rlehland, Wash.
KALF Mesa, Ariz.
KALG AlamoBordo, N.Mex
K

ALl San Gabriel. Cal. 1430
KALL Sait Lake City, Utan 910
KALM Thayer. Mo. 1290
KALN fola, Kan. 370
KALO Little Rock, Ark. 1250
KALT Atlanta, Tex. 900
KALV Alva, Okia. 1430
KAMD Camden, Ark. 910
KAMI Cozad, Neb, 1580
KAML Kenedy. Karnes City,

Tex. 990
KAMO Rogers. Ark. 1390
KAMP EI Centro, Calif. 1430
KAMY MecCamey, Tex. 1450
KANA Anaconda, Mont 580
KAND Corsleana, Tex, 1340
KANE New lberia. La. 1240
KANI Wharton, Tex 1500
KANN Ogden. Utah 1090
KANO Anoka, Minn, 1470
KANS Larned, Kan, §510
KAOH Duluth. Minn, 1390
KAOK Lake Charfes. Ls. 1400
KAOL Carrollton. Mo. 1430
KAOR Oroville. Calif. 1340
KAPA Raymond, Wash. 1340
KAPB Marksvilie, La, 1870
KAPE San Antonlo, Tex 1480
KAPi Pueblo, Colo, 690
KAPR Dousias, Arlz. 30
KAPS Mt, Vernon. Wash. 1470
KAPT Salem. Ore 220
KAPY Port Angeles. Wash 1290
KARA Albuquerque. N. M. 310
KARE Atehlson, Kan. 1470
KARI Blalne, Wash, 550
KARK Little Roek. Ark. 920
KARM Fresno. Calif. 1430
KARR Great Falls, Mont. 1400
KARS Belen. N.M. 860
KART Jerome, Idaho 1400
KARY Prosser. Wash, 1810
KASA ‘Phoenix. Ariz. 1540
KASH Eugene. Ore. 1590 |
KASI Ames, lowa 1480
KASL Newcastle, Wyo. 1240
KASM Albany, Minn, 1150 |
KASO Minden, La. 1240
KAST Astoria. Ore. 1870
KASY Auburn, Wash. 1220
KATA Areata, Callf, 1840
KATE Albert Lea. Minn, 1450
KAT| Casper. Wyo. 1400
KATL Miles City, Mont. 1340
KATN Bolse, lda. 950
KATO Safford. Ariz. §230
KATQ Texarkana, Tex.

KATR Eugene,.Ors. 1320
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U. S. AM Stations by Call Letters

Call Location

KATY San Luls Obispo, Cal, 1340
1600 [ KBRB Ainsworth, Neb.

KATZ 8t. Louls, Mo.
KAUS Austin, Minn,
KAVA Burney. Cal.
KAVE Carlsbad, N.Mex.
KAVI Roeky Ford. Colo.
KAVL Lancaster, Callf.,
KAVR Apple Valley, Calif,
KAWA Waco.Marlin, Tex.
KAWL York, Neb.
KAWT Douglas, Arlz.
KAWW Heber Springs. Ark.
KAYC Beaumont, Tex,
Puyallup, Wash.
Lakewood, Wash,
Storm Lake, lowa
Seattle, Wash.
Hays, Kans.
Rupert, Idaho
Gliroy, Cal,

B Indianola, lowa

L San Saba, Tex,
M Longview. Wash.
N Bowie, Tex.
Burley, idaho
San Antonio, Tex.
Benton, Ark.
Borger. Tex.
Centerville, Utah
Yakima. Wash.
Burbank. Cal.
North Bend, Oreg.
Buftato., Wyo.
Oceanlake. Oreg.
Shreveport, La,
Mission, Kans.
Waxahachie, Tex.
Modesto, Calif.
Elx City, Okia,
Idabel, Okia.

-]
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San Antonin, Tex.
Portland, Oreg.
Blue Earth, Minn.

Caldwell. Idaho
Waeo. Tex,
Sturgis. S. D.
Nashvilie, Ark,
Branson, Mo.
Hot Springs, Ark.
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Muskogee, Okla.
M Lemmon. S.D.

2 Ottuwa, lowa

T Fordyce, Ark.

KR Baker, Oreg.

KW Aberdeen, Wash,
LC Lakeport, Cal,

LE Seattle, Wash.

LF Red Bluft, Caiif,
LI Blackfoot. Idaho
LL Helena, Mont,

LR Bolivar, Mo.

LT Big Lake. Tex.
LU Yuma, Ariz.

W Logan, Utah

Y Goid Beach. Ores.
| Henderson, Nev.
N Bozeman, Mont.
0 Benson. Minn.

R Bismarek. N. D.
MW Wahpeton, N.D.-
Breckenridoe, Minn,
KBMY Billings. Mont.

KBND Bend. Oreg.
KBOA Kennett, Mo.
KBOE Oskaloosa. lowa
KBOI Boise, Ida.

BOK Malvern, Ark.
OL Boulder. Colo.
OM Bismarx-Mandan,
]

.Dak,

N Omaha, Nebr.
BOP Pleasanton. Tex.
BOR Brownsville, Tex.
KBOW Butte, Mont.
KBOX Dalias, Tex.
KBOY Medford, Ores.

rr

=
ZTEIZT

Carrize Sprgs., Tex.

Belle Fourche. S.Dak.

kHz

Every effort has been made to ensure accuracy of the
information listed in this issue of White's Radio Log, but
absolute accuracy is not guaranteed and of course, only
information available up to press-time could be included.
Copyright 1968 by Science & Mechanics Publishing Co.,
a subsidiary of Davis Publications, Inc., 505 Park Avenue,
New York, New York 10022,
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Call
KBPS Portland. Oreg.

Location

KBRC Mt. Vernon, Wash,
KBRF Fergus Falls. Minn,
KBRI Brinkley, Ark,
KB
K

KBRS Springdale, Ark.
KBRV ‘Soda Springs, ida.
KBRX O’Neill, Nebr.
KBRZ Frecport, Texas
KBSF Springhill, La.
KBSN Crana. Tex.
KBST Big Soring, Tex.
KBTA Batesville, Ark.
KBTC Houston, Mo.
KBTM Jonesboro, Ark.
KBTN Neosho, Mo.
KBTO EI Dorado, Kans.
BTR Denver. Colo.
UC San Antonio, Tex.
D Athens

u

u

UN Bemidji. Minn,
UR Burlington, lowa
US Mexia, Tex.

UY Ft. worth, Tex.
UZ Mesa, Ariz.

VM Lancaster, Calif.
VU Bellevue., Wash.
WD Brownwood. Tex.
XM Kennett., Mo,

YE Oxla. City, Okla.
YG Big Spring. Tex.
BYP Shamrock, Tex.
BYR Anchorage, Ailaska
KBZY Salem, Oreq.
KBZZ Lalunta, Colo.
KCAB Dardanelfe, Ark,
KCAC Phoenix. Ariz.
KCAD Abllene. Tex.
KCAL Redlands. Calif.
KCAM Glennallen, Alaska
KCAN Canyon, Tex
KCAP Helena, Mont.
KCAR Clarksville, Tex.
KCAS Slaton, Tex.
KCAT Pine Bluff, Ark.
KCBC Des Moines, lowa
KCBD Lubbock. Tex.
KCBN Reno. Nev.

KCBQ San Diego, Calif.
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o KCBS San Fran., Calif.

KCCB Corning. Ark,
KCCC Carlsbad. N.M.
KCCL Paris, Ark,
KCCN Honolulu, Hawali
KCCO Lawton. Okla.
KCCR Pierre. S. D

KCCT Corpus Christi, Tex,

KCCV Independence, Mo.
KCEE Tueson. Ariz,
KCEY Tunlock, Callf.
KCFA Spokane, Wash.

0| KCFH Cuero, Tex.

KCF1 Cedar Falls, lowa
KCHA Charles City, lowa
KCHE Cherokee, lowa
KCHI Chillicothe, Mo.
KCHJ Delano, Calif.
KCHR Charleston, Mo,

., Tex.
H Brigham City, Utah

KCHS Truth or Conseauentes.

New Mexico
KCHV Coachella, Cailf.
KCHY Cheyenne, Wyo,
KCID Caldwell. I|daho
KCtt Washington, lowa
KCtJ Shreveport, La.
KEIM Carroll, fowa
KCtN Victorvilte. Calif,
KCJB Minot, N.Dak

KCKC San Bernnrdh;n. Cal.

KCKG Sonora, Tex

KCKN Kansas City, Kans.

CKW Jena, La.

KY Cootidae, Ariz.

LA Pins Biuff, Ark.

LE Cleburne, Tex.

LN Clinton, lowa

LO Leavenworth, Kans.

LR Ralls, Tex.

LS Flaopstaf, Ariz.

LU Rofta, Mo,

LV Clovis. N.Mex.

LW Hamifton. Tex.

LX Colfax, Wash,

MC Texarkana, Tex.
J Palm Sprgs.. Calif.
0 Kansas City. Mo,

{ Broken Bow. Nebr.
0 Aifturss, C
Y San Marcos, Tex.
KCOB Newton, fowa

KCOG Centerville. lowa
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MS Manitou Soros.. Cofo,
N
N
N

kHz Call Location kHz
1350 | KCOH Houston, Tex. 1480
1400 | KCOK Tulars. Callf. 1270
1430 | KCOL Ft. Collins, Colo. 1450
1250 | KCOM Comanche. Tex. 1550
1570 { KCON Conway. Ark. 1230
1480 | KCOR San Antonio. Tex, 1350
1300 | KCOW Alllance, Nebr. 00
800 | KCOY Santa Maria, Calif. 1400
1490 | KCPX Salt Lake City. Utah 1320
1230 | KCRA Sacramento, Calif. 1320
1340 | KCRB Chanute, Kans. 460
790 | KCRC Enid, Okla. 1390
1350 | KCRG Cedar Raplds. lowa 1600
1460 | KCRM Crane, Tex. §380
1460 | KCRS Midland, Tex. 550
970 [ KCRT Trinidad. Colo. 1240
1490 { KCRV Caruthersville, Mo. 1870
1340 | KCSJ Pueblo, Colo. 590
1250 | KCSR Chadron, Nebr. 610
1230 | KCTA Corpus Christi, Tex. 030
1420 | KCT) Gonzales, Tex. 450
1360 | KCTO Columbla, La. 1540
710 | KCTY Sallnas, Calif. 980
1310 | KCTX Childress. Tex. 1510
1410 | KCUB Tueson. Ariz. 290
800! KCUE Red Wing. Minn, 1250
450 | KCVL Colville, Wash, 1270
1490 | KCVR Leodi, Calif. 1570
15901 KCYL Lampasas, Tex. 1450
1540 | KCYN Williams, Aria. 1240
1310 | KDAC F{. Bragg, Calif. 1280
1380 | KDAK Carrington, N.D. 600
1540 | KDAL Duluth, Minn. 610
1380 | KDAV Lubbock. Tex. 580
1540 | KDAY Santa Monica, Cafif. 1580
890 | KDB Santa Barbara, Calit. 1490
1400 | KDBM Dallon. Mont, 800
1580 | KDBS Alexandria. La, 1410
1270 | KDCE Espanola. N.M. 970
1490 | KDDA Dumas, Ark. §560
1400  KDDD Dumas. Tex. 800
980 | KDEC Decorah. lowa 1240
1010 | KDEF Albuquerque. N.Mex. |50
1560 { KDEN Dcnver, Colo. 340
1410 [ KDEO E1 Cajon. Calif. 910
790 | KDES Palm Spres.. Calif, 920
1550 | KDET Center, Tex. 930
1340 | KDEW Dewitt. Ark. 1470
1350 | KDEX Desxter. Mo. 1590
1050 | KDFL Sumner, Wash, 1560
1530 | KDFN Doniphan, Ma. 1500
1880 | kDGO Durango. Colo. 1240
1590 | KDHI Twenty-nine Palms,
1230 California 1250
1470 | KDHL Faribault, Minn. 920
740 [ KDHN Dimmitt, Tex. 1470
1260 | KDIA Oakland, Callf. 1310
930 | KDIO Ortonville, Minn. 1850
1460 | KDIX Dickinson, N.Dak. 1230
1420 | KD II Holbrook. Ariz, 1270
1050 Kgdw Amarillo, Tex. 1040
1240 | KDKA Pittsburgh. Pa. 1020
1150 | «DKD Clinton. Mo, 1280
1510 | KDKO Littleton, Colo. 1510
790 | KDLA DeRidder. La. 1010
1390 KDLK Del Rio, Tex. 1230
1330 | KDLM Detroit Lakes, Minn, 1340
1600 | KDLR Devils Lake, N.Dak. 1240
1250 | KDLS Perry, lowa 3i0
1580 | KDMA Montevideo, Minn. 1450
1440 | KDMO Carthage. Mo. 1490
1010 )| KDMS E! Dorado. Ark. 1290
1010 | KDNC Spokane, Wash. 1440
1350 | KDNT Denton, Tex. 1440
KDOK Tyler, Tex. 1490
1400 | KDOL Mojave, Calif. 1340
970 | KDOM Windom. Minn, 1580
1530 | KDON Salinas, Calif. 1460
1490 | KDOT Scottsdale, Ariz, 40
1380 | KDOV Medford. Oreq. 1300
980 [ KDOX Marshall, Tex. 1410
1380 | KDQN DeQueen, Ark. 1390
1590 | KDRG Dcer Lodge, Mont. 1400
910 [ KDRO Sedalla, Mo, 1340
1350 | « DRS Paragould., Ark. 1490
240 | KDRY Alamo Hts.. Tex, 1o
1340 | K DSt Deadwood. S.Dak. 980
1480 | KDSN Denlson. la. 1530
1150 | KDSX Denison-Sherman;
1400 [ Tex. 850
§120| KDTA Deita. Cofo. 1400
1390 | KOTH Dubuque, fowa 1870
1410 | K DUZ Hutehinson, Minn. 1260
1530 [ KDWA Hastings, Minn, 1460
600| KDWB St. Pauf, Ainn, 630
1590 | KDWT Stamford. Tex. 1400
1240 | KDXE No. Liltte Rock, Ark. 1380
900 | KDX1 Mansfietd. La. 360
1450 | KDXU St. George, Utah 1450
1230 KDYL Tooele, Utah 990
1010| KDZA Pueblo. Calo 1230
810 | KEAN Brownwond. Tex 1240
1490| KEAP Fresno, Cal 980
280 | KEBE Jacksonvifle, Tex. 1400
570 | KECH Ketchikan., Ataska 620
1470 | KEDA San Antonio, Tex. 1540
280 | KEDD Dodse City. Kans. 1550
§400' KEDO Longview, Wash. 1400
93
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KEED Eugene, Ore.

EE Nacogdoches, Tex.

EL Shreveport, La.

EN San Jose, Calif.

EP Twin Falis, Idaho

ES Gladewater, Tex.
‘Daingerfield. Tex.

G Fosston, Minn

A Centralia-Chekalis,

ash.
D Ei Darade. Ark.
| Tulsa, Okla.
K Elko. Nev.
0 Sioux Falls,
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Toppenish, Wash.
| Anchorage, Alaska
M Portales. N.Mex.

N Farmington, N.AMt,

0 Las Vegas, Nev.

R Houston, Tex.

T Prescott, Ariz.

Y Bellingham-Ferndale,
a8
R

RXXXX XXXR
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A(oka Okla.
S Flans(a" Ariz,
R Kennevick-Richland-
asco, Wash,
PS Eagle Pass, Tex.
RB Kermit, Tex.
RC Eastiand, Tex,
RG Eugene, Oren.
R
R

mogmmm
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N Bakersfield. Callf.
sv Kerrville, Tex.
ST Bolse, Idaho

TX Livingston, Tex.
UN Eunice, La.

VA Evanston, Wyo,
VL White Cns"e. La,
VT Tueson, Ariz.

I Topeka, Kans,
WAQ Paradise, Cal.
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KEYD Oakes, N.Da
KEYE Perryton, Tex.
KEYJ Jamestown, N.Dak.
KEYL Long Prairie. Minn.
KEYN Wichita, Kan.
KEYR Terrytown, Nebr.
KEYS Corpus Christl, Tex.
KEYY .Prove, Utah
KEYZ Williston. N\Dak.
KEZU Rapid Clty. S.Dak.
KEZY Anaheim, Calif.
KFAB Omaha, Nebr.
KFAC Los Angeles, Calif.
KFAH Lakéwood Center,
Wash.
KFAL Fuiton, Mo,
KFAM St. Cioud, Minn.
KFAR Falrbanks, Alaska
KFAX San Francisco, Calif.
KFAY Fayettevllle, Ark
KFBB Great Falis. Mont,
KFBC Cheyenne. Wya.
KFBD Waynesville. Mo.
KFBK Sacramento, Calif.
KFBR Nogales. Ariz.
KFCB Redfield. S. Dak.
KFDF Van Buren. Ark.
KFDI wiehita. Kansas
KFDR Grand Coules, Wash.
KFEL Puebio. Cold.
KFEQ St. Joseph. Mo
KFFA Helena, Ark
KFGO Farge. N.D.
KFGQ Boone, lowa
KFH Wiehita, Kans,
KFI Los Angeles. Callf;
KFIL Preston, Minn,
KFIR Sweet Home, Dre.
KFIV Modesto, Calif.

M Eldorade Springs, Mo,

EXS Excelsior Springs, Mo.

' Coali Location kM1, Call Location kMz Coll Location
KFIZ Fond du Lae. Wis. 1450 | KGMY Missaula, Mont. 1450 | KILO Grand Forks, S.Dak.
KFJB Marshalltown, lowa 1280 KGNB New Braunfels, Tex., 1420 | KILR Estherville, 1a.
'KFJM Grand Forks, N.Dak 1370( KGNC Amaritlo, Tex. 710 | KILT Houston, Ten.
KFJZ Ft. wWorth, Tex. 1270 | KGNO Dodge Clty, Kans. 1370 | KIMA Yakima. Wash.

' KF KA Greeley, Colo. 1310 | KGNU Santa Clara, Cal. 1430 | KIMB Kimball, Nebr,
KKFIKF Bellavus, Wash. 1540 | KGNS Laredo. Tex. 1390 | KIML Gillette, Wyo,
KF KU Lawrence. Kans. 1250 | KGO San Francisco, Callf. 810 [ KIMM Rapid City. S.D,
KFLA Scott City, Kans. 1310| KGOL Palm Desert. Cal. 1270 | KIMN Denver. Colo.
KFLD Floydada, Tex. 800 | KGOS Torrington, Wyo. 1490 | KIMO Hilo, Hawatl
KFLI Mountaln Home, Ida. 1240 KGPC Grafton, N.Dak. 1340 | KIMP Mt. Pleasant. Tex.
kHz| KFLJ Walsenburg, Colo. ISBOI KGRB west Loma, Cal. 900 | KIND Independence, Kans,
IKFLN Baker, Mont. ICGR! Henderson, Tex. 1000 | KINE Kingsvllle, Tex.
|
1450 | KFLW Klamath Falls, Oreg. l450 KGRL Bend, Oreg. 940 | KING Seattle, Wash.
1230 | KFLY Corvallls, Oreg. 1240 | KGRN Grinnell, lowa 1410 | KIML Glllette., Wyo.
710/ KFMB San Disge, Cal. 760 KGRO Pampa, Tex. 1230 | IKSNN Alamagorde, N. M.
1370 | KFMJ Tulsa, Okla. 1050 | KGRS P#sco, Wash. 1340 | KINO Winslow. Ariz.
1450 KFML Oenver. Colo. |!00| KGRT Las Cruces, N.Nex. 570 | KINS Eureka. Calif
1430 KFMO Flat Rivor, Mo, 1240 | KGST Fresno, Calif. 600 | KIN | Paso, Tex.
1560 | KFNV Ferriday, La. 1600 | KGTN Georgstown, Tex. 1530 | KINY Juncau, Alaska
1480 KFNW Fargoe, N,Dak. 900 | KGU Honolulu, Hawall 760 | KIOA Des Moines, lowa
IKFOR Lincoln, Nebr, 1240 KGUC Gunnison. Colo. 1490 | KiOT Barstow, Calif.
1470 KFOX Long Beach, Calif. 1280  KGUD Santa Barbara, Calif. 990 | KI0OX Bay City, Tex.
1400 | KFPW Ft. Smith, Ark. 1230 | KGUL Port Lavaca, Tex. 1560 | KIPA Hilo, Hawall
1430 KFQD Anchorage, Alaska 750 | KGVL Greenvllle, Tex. 1400 | K1QS Willows. Calif.
1240 KFRA Franklin, La. 1390 | KGVO Mlssouta, Mont. 1290 | KIRL St. Charles, Mo,
l320| KFRB Fairbanks, Alaska 800 | KGVW_Belgrade. Mont, 630 | KIRO Seattle, Wash.
920 | KFRC San Francisco, Callf. 6l0| KGW Portland, Oreg. 620 | KIRT Misslon, Tex.
1460| KF RD Rosenherg. Richmond, KGWA Enid, Okla. 960 | KIRV Fresno. Cal.
1230 | Tex. snllmv Olympla, Wash. 1240 | KIRX Kirksville, Mo.
1450 | KFRE Fresnoa, Callf. I(aYN Guymon, Okla. 1210 | KISD Sloux Falls, S.Dak.
1490 KFRM Kansas City. Mo, 550 KHAC window Rock, Ariz. I300| KiS( Salina. Kan.
550 | KFRO Longview, Tex. l370\ KHAD DeSoto, Mo, 1190 | KISN Vancouver, Wash.
1450 | KFRU Columbhia, Ma, 1400 { KHAI Honolulu, Hawail 1090 | KIST Santa Barbara, Callf.
1390 KFSA Ft. Smith, Ark. | KHAK Cedar Rapids, lowa 1360 | |(IT Yakima. Wash.
1460 | KFSB Joplin, Ato. l3|0 KHAL Homer, L 1320 | KITE San Antonio, Tex.
1070 | KFSC Denver, Colo. 1220 | KHAP Aztec 1340 | KITH cnahans.Centraha.
1340 KFST Ft. Stockton, Tex, 860 [ KHAR Anehor: 590 wa
| KFTM Ft. Margan, Colo. 1400 | KHAS Hastings, Nehr. 1230 |(ITN Olymnla, Wash,
930 | KFTV Paris, Tex. 1250 | KHAT Phoenix. Ariz. 1480 | KIUL Garden Clty, Kans.
1110 | KFTW Frederickstown. Mo. 1450 KHBM Monticelle, Ark. 1430 | KIUN Pecos, Tex.
690 | KFUN Las Vegas, N.Mex. 1230 | KHBR Hlllsboro, Tex. 1560 | KIUP Duranpo, Cole,
| KKFUO Clayton. Mo. 850 | KHON Hardin, Mont. 1230 | KIVY Crockett, Tex.
610! KFVS Cape Girardeau, Ma, 960 KHEM Big Springs. Tex. 1270 | KIWA Sheldon, lowa
1270 KFWB Los Angeles, Calif. 980 | KHEN Henryetta. Okla. 1590 | KIXF Fortuna, Cal.
600 KFXD Nampa, Idaho 380 | KHEP Phoenix, Ariz. 1280 | KIX| Seattle, Wash.
1590 | KF XM San Bernardino, Calif. 590 | KHEY E| Paso, X. 690 | KIXL Dallas, Tex.
1280 KFYN Bonham, Tex, 1420 | KHFH Slerra Vista, Ariz. 1420 | KIXX Provo. Utah
1410| KFYO Lubbock, Tex. 790 KHF) Austin, Tex. 970 | KIX2Z Amarlllo. Tex.
1280 KFYR_Bismarck, N.Dak. 550 | KHHH Pampa, Tex. 1230 K1ZZ E) Paso, Tex.
1580 | KGA Spokane, Wash. 1510 | KHIL Willeox, Ariz. 1250 | KJAM Madison, S.0ak
790 | KGAF Galnesvilie, Tex. 1380 | K HIT walla Walla, Wash. 1320 | KJAN Atlantte. lowa
1440| KGAK Gallup, N.Mex. 1330 | KHJ Los Angeles, Calif. 930 | KJAX Santa Rosa, Calif.
1490 | KGAL Lebanon, Oreg. 820 | KHMO Hannibal. Mo. 1070 | KJAY Sacramento, Calif.
1240 KGAR Vancouver, Wash, 1550  KHOB Hobbs, N.Mex. 1390 | KJBC Midland, Tex.
1590 KGAS Carthage, Tex. 1890 | K HOE Truckee. Calif. 1400 | KICF Festus. Mo,
690 | KGAY Salem, Oreg. 1430 | KHOG Fayetteviile, Ark. 1440 | (()CK Junction City, Kans.
1440 KGB San Diego, Callf. 1360 | KHOS Tucson, Ariz. 940 | KJDY John Day, Ore.
930 | KGBC Galveston. Tex. 1540 | KHOT Madera, Calif, 1250 | KJEF Jennings, La.
1190 KGBS Los Angeles, Calif. 1020 | KHOW Denver. Colo. 630 | KJEM Oklahoma City, Dkia.
1230 | KGBT Harlingen, Tex. 1530/ KHOZ Marrison, Ark. 900 | KJET Beaumont, Tex.
1090! KGBX Springfield. Mo. 1260 | KHQ Spokane. wash. 590 | KJFJ Webster City, lowa
1220/ KGCA Rugby, N.D. 1450 | KHRB Lockhart. Tex. 1060 | KJIM Ft. Worth, Tex,
1400 KGCL East Prairie, Mo. 1080 | KHRT Minot, N. D, 1320 | KJIN Houma, La.
1400 KGCX Sldney, Moant. 1480 | KHS) Hemet, Calif, 1320 | KILT North Platte, Nebr.
1400 KGDN Edmonds. Wash. 630| KHSL Chico. Calif. 1290 | KINO Juneau. Alaska
900| KGEE Bakersfield, Calif. 1230 | KHUB Fremont, Nebr, 1340 | KINP North Pole, Alaska
690 KGEK Sterling, Colo. 1230/ KHUM Santa Rosa. Calif. 1580 | KJOE Shreveport, La,
1440 KGEM Boise, Idaho 11401 KHUZ Borger, Tex. 1490 | KJOY Stockton, Calif.
1450 KGEN Tulare, Calif. 1870 | KHVH Honolulu. Hawail 1040 | K JPW Waynesvilte, Mo,
1360  KGER Long Beach, Callf. 1390 | KHYT Tueson. Ariz. 1330 | KJR Seattie, Wash,
920 | KGEZ Kalispell, Mont. 600| «(JBE Palo Alto, Calif, 1220 | KJRB Snokane, Wash.
1190 | KGFF Shawnee, Okla. 1450 K1BH Seward, Alaska 950 | KJRG Newton, Kans.
1110 | KGFJ Los Angeles, Caiif. l230| KIBL Beeville, Tex 1490 | KJSK Columbus, Nebr.
1330 KGFL Roswell, N.Mex. 1400 | K 18S Bishon, Calif. 1230 | KIST Joshua Tree, Cal.
| KGFW Kearnsy. Nebr, lSl"I KICA Clovis, N.M. R0 | KJWH Camden, Ark.
I480| KGFX Pierre. S.D. 1060 | KICD Spencer, lowa 1240 | K KAL Denver City. Tex.
900 | KGGF Cafieyville, Kans. 590| KICK Springfield, Mo, 1340 | KKAM Pushlo, Calo.
1450 | KGGM Albuaueraue, N.Mex. 60| K|CM Golden. Cola. 1250 | KKAN Phllllnsbur1 Kans,
660 | KGHL Bllllnas. Mont. 790 | KICO Calexlico, Calif, 1490 | KIKAR Pomona, Callf.
1100 | KGHM Brookfleld. Mo. 14701 KICS Hastings, Neb, 1550 | KK AS Silsbee, Tex.
1250 KGHO Hoquiam, Wash, 1560 | KICX McCaok, Neb. 1360  KKEP Estes Park, Colo.
1310| KGHS International Falls, | KICY Nome, Alaska 350I KIKEY Vancouver, Wash,
1240 Minn. 1230 | KID (daho Falls, Idaho 590 | K KHI San Francisco, Calif.
1270/ KGIL San Fernando, Callf. 1260| KIDD Monterey, Calif. 630 | KKIN Attkin. Minn.
1530 | KGIW Alamosa, Colo. 450 | KIDO Boise. Idaho 630 | KKIS Pittsburg. Calif.
1340| KGKL San Angelo, Tex. 980 [ KIEV Glendale, Calif. 870 | KKIT Taos, N.Mex.
1380 KGKO Benton, Ark, B850 | KIFG lowa Falls, ia. 1510 | KKJO St. Joseph, Mo.
1580 | KGLC Mlami, Okla. 810 | KIFN Phoenix, Ariz. 860 | KKOK Lompoc. Calif.
1070 | K(‘LE Glendlvb. Mont, 500 | KIFW Sitka. Alaska 1230 | KKUA Honolulu, Hawail
1360 KGLM Avalon, Callf. 740 KIGO St. Anthony. lda. 1400 | KKUB Brownfield, 3
970/ KGLN Glenwood Spros., Golo. 980 KIHN Hugo, Okla. 18340 | KLAC Los Angeles, Callf.
680 | KGLO Mason City, lowa 300' KIHR Hood River, Oreg. 1340  KLAD Klamath Falls. Oreg.
1360 | KGLU Safford. Arlz. 1480 K1)V Huron, S.Dak. 1340 | KLAK Lakewood, Colo.
790 | KGMB Honolulu, Hawail 390 ' KIKI Honolulu, Hawall 830 | KLAM Cordova. Alaska
1260 | KGMC Enalewdod, Colo. 1150 | KiK K Pasadena. Tex. 650 | KLAN Lemoore, Calif.
1330 | KGM! Bellingham. Wash. 790 | K1KO Mlami. Ariz, 1340 | KLAV Las Vegas, Nev.
640 | KGMO Cane Girardeau. Mo. 1220 | KIKS Sulphur, La. 1310 | KLBK Lubhock, Tex.
1060 KGMR Jacksonville, Ark. 1500 | KIKX Tucson, Ariz. 580 | KLBM La Grande, Oreg.
1370| KGMS8 Sacramento. Calif, 1880 | KIK2 Semincle, Tex. 1250 | KLBS Los Banons, Callf.
1860/ KGMT Fairbury, Nebr. 13101 KILE Galveston, Tex. 1400° KLCB Libby, Mont.

Are your home-town AM stations listed correctly in White’s Radio Log? 1f you believe there is a correction
called for in Whire's listings, please check first with your local station. For each callsign obtain the correct city
location, frequency, and power. (Remember, even though your local paper may list a station as a “home-town”
station, it may be officially licensed by the FCC for operation in the next city.) Get all the facts on a piece of
paper (be very brief), include your name and address, and mail to White’s Radio Log, Rap10-TV EXPERIMENTER,
229 Park Avenue South, New York, N. Y. 10003. Your help in contributing to the accuracy and complete-
ness of White's Radio Log will be sincerely appreciated.
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Call Location

KLCN Blytheville, Ark.
KLCO Poteau, Okla.

KLEA Lovington, N.Mex.
LEB Golden Meadow, La.

. lowa
LEN Killeen, Tex.
EO Wichita, Kans,
ER Orofino, idaho
EX Lexlnuton, Mo,
LEY Wellington, Kan.
LFB Lubbock, Tex.
FO Litehfleld, Minn.
GA Algona. lowa

rer

18 Liberal, Kans,
LIC Monroe, La.
LiD Poplar Biuff, Mo.
LIF Oallas, Tex.
LIK Jefterson Clty, Mo.
LIN Lincoln. Nebr.
LIP Fowier, Callf.
LIQ Portland, Oreq.
LIR Oenver, Colo.

LiV San Jose. Cal.
LIX Twin Falls, Idaho
LiZ Brainerd, Minn.
LKC Parsons, Kans.
LLA Leesville, La.
LLL Lubbock, Tex.
KLME Laramie. Wye.
KLMO Longmont, Colo.
KLMR Lamar. Colo.
KLMS Lincoln, Nebr.
KLMX Ciayton, N.Mex.
0 Ogden, Utah

A Ridgecrest, Catif
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H Pipestone, Minn,

K San lose. Calif.

L Lincoln, Neb.
LOM Lompoc, Calif.
LOO Corvallis, Ore.
LOU Lake Charfes. La,
LOW Loveland, Colo.
LPL. Lake Providence. La.
LPM Minot, N.Oak.
LPR Okla. City, Okla.
LRA Little Rock. Ark,
LRS Mountaln Grove, Mo.
LTF Little Falls, Minn.
LTi Macon, Mo,
LTR Blackwell, Okia.
2 Glasgow, Mont.
B Sait Lake City, Utah
C Las Vegas, Nev.
E Longview, Tex.
V Haynesville, La.
| Beaumont, Tex.
L Pasadena, Tex.
T Levelland. Tex.
N Lawrence,
T Lebanon, Mo.
W Cedar Rapids. lowa
0 Bakersfield, Callf.
Q Hamilton, Mont.
R Ciarksville, Ark.
Oenver. Colo.
Shenandoah, fowa
C San Antonio, Tex.
0 Madiil, Okla.
K Fresno, Callf.
M Butler, Mo,
N Manhattan, Kans,
Q Maguoketa, lowa
R Winnsboro, La.
S Shelton, Wash,
V Mayvilie. N.D.
L Junction, Tex.
Y Monterey, Calif.
2 Kansas City, Mo,
O Falrfield,
CL McCall, Ida.
CM MeMinnvilie, Oreg.
CO Conroe, Tex.
w Augusta Ark.
0 Ft. Scott, Kans.
0 Medford, Ores.
L Wenatehee, Wash.
N San Bernardino,

0 Phoenix, Ariz.
R Kemmerer, Wyo.
Mendocino, Cal.
Marshall, Minn.
Marshali, Tex.
Cameron, Tex.
Grants, N.M,
Portagevilte, Mo,
Fresno, Calif.
B Monroe, La.
0 Vista, Cal,
1 Grand (sland. Nebr,
MO Marshail, Mo.
NS_Sloux City. lowa
0 Tacoma. Wash
ON Great Falls, Mont.
OR Murray, Ulnh

0X St. Louis.

PC Los Annelas Cnlll.

L

Lo

Lo

Lo

LOG Kelso, Wash.
LO

Lo

LO
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L
L
tGR Redwood Falis, Minn,

Call Location

KMPG Hollister, Cal.
KMPL Sikeston, Mo,
KMRC Morgan City, La,
RE Anderson, Cal.

S Morris, Minn,

L Muleshoe, Tex.

S Muskogee, Okla.

| Wailuku, Hawali
C Marysvliie, Caiif.
B8 Burilngton, Colo.
F Fredericksburg, Tex.
K Salt Lake City, Utah
L Vietorla, Tex.

A Vallejo, Calif,

| Norton, Kan.

R San Francisco, Cal.
Y Newport, Ark.

8 Vivlan, La.

K Concordia. Kans,
Y Nebraska City, Nebr.
C Hettinger, N.Dak.
I. Honolulu, Hawail
K Langdon. N, O.
Y Marysvitle, Kans.
A Jonesboro, Ark.

B Scottsbluff, Nebr.
O McAlester, Okla,

i Waukon, ta.

L Brady, Tex.

M Nevada, Mo,

T Palestine, Tex.
W Oakiand. Cal.

X McPherson. Kans.
Z Lompoc. Calif.

T Bayard, N.M.

S Hanford. Caiif.

A Knoxvilie, lowa

C Winfleid, Kan.
Mnryvllle. Mo,
Wichlta Falis, Tex.
New Iberia, La,
Abllena, Tex.
Ord,

Cottalo Grovo. Ores.
N Friona, Tex.

C Natchitoches, La.
E Monroe,

¥ Ft. Worth, Tex.
P N, Platte, Nebr.
R Norman, Okla.

T Prescott, Ariz.

W Austin, Tex.
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T Newport; Or

| Makawao, Hawali

) New Ulm, Minn.

Z Houston. Tex.

C Sioux Falls, S.0.
WS Waterloo, lowa

X Los Angeles, Calif.

A ODenver, Coio.

AC Corvallis, Oreg.

AOD Lemoore, Catif.

AG Arroyo Grande. Cal.
AK Red Oak, la.
KOAL Price. Utah

KOAM Pittsburg, Kans.
KOB Albuquerque, N.Mex.
KOBE Las Cruces. N.Mex.
KOBH Hot Springs, S.0ak.
KOCA Kilgore, Tex.
KOCY Okiahoma City, Okla.
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The Oalles, Oreg.
North Platte, Nebr.
Oelwein, lowa
Kalispell, Mont.
Ottawa, Kans.

Y San Mateo, Callf,
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OH1 St. Helens, Ore.
OHO Honoiulu, Hawail
OHU Hermiston, Oreg.
01L Omaha, Nebr,
OIN Portland, Oreo.
8”" Havre. Mont.

0 . e
OKL Okmulgee, Okla.
OKO Warrensburg, Mo,
OKX Keokuk, lowa
OKY Little Rock, Ark.
OL Seattle, Wash.
OLO Tucson, Ariz.
OLE Port Arthur, Tex.
OL! Coalinga, Cal.

OLJ Quanah, Tex.
OLM Rochester, Minn.
OLO Reno, Nev.

OLR Sterling. Colo,
OLS Pryor, Okla.

OLT Scottsbluft, Nebr.
KOLY Mobridge, S.Dak.
OMA Okla. City, Okla.
ME Tulsa, Okia,

MO Seattle, Wash.
MW Omak, Wash.
MY Watsonvitle, Calif.

K
K
K
K
L
L
L
L
L

K
Ko
KO
KO
KO

X Grand Forks. N.Dak.
e.

Call Location

KONA Kealakekua, Hawali
KONE Reno, Nev.

KONG Visalia, Calif,
KONI Spanish Fork, Utah
KONO San Antonio, Tex.
KONP Port Angeles. Wash,
K%?o Lakewood Center.

ash,
KOOK Billings, Mont.
KOOL Phoenix, Arlz.
KOO0 Omaha, Nebr.
KOOS Coos Bay, Oreg.
KOPR Butte, Mont.
KOPY Alice. Tex.
KOQT Bellingham, Wash.
KORA Bryan. Tex.
KORC Mineral Wells, Tex.
KORD Pasco, Wash,
K(())RE Springfield- Eugene.

re.

KORK Las Vegas, Nev.
KORL Honolulu, Hawaii
KORN Mitcheil. S.Dak.
KORT Grangevilie. idaho
KOSE Osceola. Ark.

KOSG Panshuska, Okfa.
KOSi Aurora, Coto.

KOSY Texarkana, Ark.
KOTA Rapid City, S.0ak.
KOTN Pine Bluff, Ark.
KDTS Oemino. N.M.
KOUR Independence, lowa
KOVC Valiey City. N.Dak,
KOVE Lander. Wyo,
KOVO Provo. Utah

KOWB Laramte, Wyo.
KOWL South Lake Tahoe,

Cal.
KOWN Escondido. Calif.
KOXR Oxnard, Callf.
KOY Phoenix. Arlz.
KOYL Odessa, Tex.
KOYN Bitlings. Mont.
KOZA Odessa, Tex.
KOZE Lewiston, Idaho
K0Z! Cheian.. Wash.
KOZN Omaha. Neb.
Grand Raplds. Minn.
Port Arthur, Tex.
Paim Springs, Calif.
Portland, Oreg.
Hereford, Tex.
Albuquerque. N.M,
Banning. Calif.
Berkeley, Calif.
Chico. Calif.

Pine Bluff, Ark,
Port Sulnhur La.
Carlsbad, N.Mex.
Marked Tree. Ark.
Grand Prairle. Tex.
KPCO Quiney, Cal.
KPCR Bowling Green, Mo.
KPDN Pampa. Tex.
Portland, Ores.
Spokane, Wash.
Lafayette, La.
San Angelo, Tex.
Lamesa, Tex.
Page, Ariz.
Phoenix. Ariz.
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Casa Grande. Arlz.
Lake Charles, La.
Paris, Tex.
Crescent City, Callt.
Bakersfield. Calif.
Port Neches, Tex.
KPNW Eugene. Ore,
KPOC Pocahontas. Ark
KPOOD Crescent City. Calif.
KPOF Oenver. Colo.
KPOI Honoluiu, Hawail
KPOJ Portland. Oreg.
KPOL Los Angetes. Calif.
KPOP Roseviile. Cal.
KPOR Quincy. Wash,
KPOS Post, Tex.
KPOW Powell. Wyo.
KPPC Pasadena. Calif.
KPQ Wenatches, Wath.
PRB Redmond. Oreq.
PRC Houston, Tex.
PRK Llvingston, Mont.
;R
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L Pasa Robles, Caiif.
RM Park Ranids. Minu.
KPROD Riverside, Cailf.
KPRS Kansas Clty. Mo,
KPSO Falfurrias. Tex.
KPST Preston. Idaho
KPTL Carson City. Nev.
KPTN Centrai Paint. Ore.
KPUA Hito, Hawail
KPUB. Puebhlo, Colo.
KPUG Betlingham, Wash.
KPUL Putiman. Wash.
KPUR Amarlilo. Tex.
KPWB Piedmont. Mo.
KPXE Liberty. Tex.
KQAQ Austin, Minn,
KQEN Rosebuig, Ore.

RARXARR

KQEO Albuguerque. N.Mex.

Colorado Sprgs.. Colo.

Call Location

KQIK Lakeview, Oregp.
KQIQ Santa Paula. Cal.
KQMS Redding, Calif.
KQOT Yakima, Wash.
KQRS Golden Valley, Minn,
Qv Pittsburgh, Pa.
KQwB Fargo, N. D,

KQX| Arvada, Colo,

KQYX Joplin, Mo, 1560
KRAD E. Grand Forks, Minn, 1590
KRAF Reedsport, Ore. 1470
KRAL Cratg, Colo. 550
KRAK Sacramento, Cal. 1140
KRAL Rawlins, Wyo. 1240
KRAM Las Vegas, Nev. 920
KRAN Morton, Tex. 1280
KRAY Amarilio, Tex, 1360
KRBA Lufkin. Tex. 1340
KRBB Salllsaw, Okia. 1560
KRBC Abilene. Tex. 1470
KRBI St. Peter. Minn. 1310
KRBN Red Lodge, Mont. 1450
KRCB Councit Biuffs, la. 1560
KRCK Ridgecrest, Calif. 1360
KRCO Prinevitle, Oreg. 690
KROO Roswell, N. M. 1320
| KROG Redding, Calif. 1230
KROO Colo. Springs, Coto. 1240
KROR Gresham. Ore. 230
IKROS Tolleson, Ariz. 1i90
KROU Oinuba. Calif. 1240
KRED Eureka, Cal. 480
KREH Dakdale. La. 900
KREIl Farmington, Mo, 800
KREK Sapulpa, Okla. 1550
KREL Corona. Cal. 1370
KREM Spokane, Wash, 970
KREN Renton, Wash. 1420
KRED Indlo, Calif. 1400
KREW Sunnyside. Wash. 1230
KREX Grand Junction, Colo. 1100
KRFO Owatonna. Minn. 1390
KRFS Superior, Nebr. 1600
KRGl Grand Island. Neb. 1430
KRGO Salt Lake City, Utah 1550
KRGV Weslasco, Tex. 290
KRHO Ouncan, Okla. 1350
KRIB Mason City. lowa 1490
KRIG Odessa, Tex. 1410
KRIH Rayvlite, La. 990
KRIK Roswell. N. Mex, 960
KRIO McAllen. Tex. 810
KRIZ Phoenix, Ariz. 1230
KRKC King City, Calif, 1490
KRKO Los Angeles, Callf, 1150
KRKO Everett, Wash. 1380
KRKT Albany, Ore. 990
KRLA Pasadena. Calif. 1"Hio
KRLC Lewiston, 1da.

Ctarkston, Wash, 1350
ICRLO Oallas, Tex. 1080
KRLN Canon City. Colo. 1400
KRLW Walnut Ridge, Ark. 1820
KRMD Shreveport, La. 340
KRME Hondo, Tex. 1460
KRMG Tulsa, Okla, 740
KRML Carmel, Calif, 1410
KRMO Monett. Mo. 990
IKRMS Osape Beach. Mo. 1150
KRNO San Bernardino. Callf. 1240
KRNR Roseburg, Ore 1490
KRNS Burns, Oreg. 1230
KRNT Oes Molnes, lowa 1350
KRNY Kearney, Nebr. 1460
KROB Robstown, Tex. 1510
KROC Rothester. Minn. 1340
KROO E| Paso. Tex. 600
KROE Sheridan, Wya. 230
KROF Abbevilie, La. 960
KROP Brawley, Calif. 1300
KROS Clinton, lowa 1840
KROW Oallas, Ore. 1460
KROX Crookston, Minn. 1260
KROY Sacramento, Calif. 1240
KRPL Moscow. Idaho 1400
KRRR Ruidoso, N.Mex. 1340
KRRV Sherman. Tex. 810
KRSA Allsal, Calif. 1570
KRSC Othello. Wash. 1400
KRSO Rapid City. S.0ak. 1340
KRSI St. Louts Park, Minn. 950
KRSL Russell, Kans. 990
ICRSN Los Alamos, N.Mex. 1490
KRSP Salt Lake City. Utah 1060
KRSY Rosweil, N.Mex. 1230
KRTN Ratan, N.Mex. 1490
KRTR Thermopoils. Wyo, 1490
KRUN Ballinger, Tex. 1400
K RUS Ruston. La. 1490
KRUX Glendale, Arlz. 1360
KRVC Ashland, Oreg. 350
KRVN Lexington, Neb. 880
KRWB Roseau. Minn, 1410
KRXK Rexburg. 1daho 1230
KRYS Corpus Christl. Tex. 1350
KRYT Colo. Springs, Coto. 1530
KRZE Farmington. N.M. 1280
KRZY Albugquerque. N.M. 1580
KSAC Manhattan, Kans, 580
KSAL Salina. Kans. 1150
KSAM Huntsville, Tex. 1490
KSAY San Francisco, Calif. 1010
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KSBW Salinas, Calif.
KSCB Liberal, Kans.
KSC) Sioux City, lowa
KSCO Sanla Cruz. Caiif,
KSD St. Louls, Mo,
KSDN Aberdeen. S.Dak.
KSDO San Oiego, Calif.
KSDR Waterton, S.Dak.
KSEE Santa Maria, Calif.
KSE| Pocatelio, Idaho
KSE K Piltisburg. Kans.
SEL Lubbock, T.

KS

KSET El Paso, Tex.

KSEW Sitka, Alaska
KSEY Seymour, Tex.
KSFA Nacogdoches, Tex,
KSFE Needles. Calif,
KSFO San Francisco. Callf.
KSGM Ste. Genevieve, Mo,
KSGT Jackson, Wyo,
KSHA Medford. Ore.

SIW Woodward. Okla.
SIX Corpus Christi, Tex.
SJB Jamestown, N.Dak.
SKi1 Sun valiey, Idaho
SKY Dailas, Tex.

SL Sait Lake City. Utah
KSLM Salem. Oreg.

KSLO Opelousas. La.
KSLV Monte Vista, Colo.
KSLY San Luls Oblspo, Cal.
KSMA Santa Maria. Calif.
KSMK Kennewlck., Wash,
KSMM Shakopee, Minn.
KSMN Mason City. lowa
KSMO Salem, Mo.

KSND Seattle. Wash.
KSNN Pocatello, Ida.
KSNO Aspen. Colo.
KSNY Snyder. Tex.

KSO Des Molnes, lowa
KSOA Ava, Mo.

KSOK Arkansas City, Kans,
KSOL San Franciseo, Cal,
KSOM Ontario, Cal.

KS8ON San Diego, Caiif.
KS00 Sloux Falls, S.Dak.
KSOP Salt Lake City, Utah
KSOX Raymondville, Tex.
KSPI Stillwater. Okla.
KSPL Diboll. Tex.
Spokane, Wash,
KSPR Springdale, Ark.
KSPT Sandpoint. Idaho
Salmon. Idaho
KSRC Socorro. N.Mex,
KSRM Soldatna, Alaska
KSRO Santa Rosa. Calif.
KSRV Ontario, Oreg.

RARRXRR

KSSS Colorado Springs, Colo.
KSST Sulphur Springs. Tex,
[}

KSTA Coleman, Tex.

KSTB Breckenridoe, Tex.
KSTL St. Louts, Mo.

KSTN Stockton, Calif.
KSTP St, Paul. Minn,
KSTR Grand Junction, Colo,
KSTT Davenport, lowa

KSU Memphls, Ark.
KSUE Susanville. Calif.
KSUM Fairmont, Minn,
KSUN Bisbee, Ariz.
KSVC Richfield, Utah

KSWA Graham. Tex.
KSWB Seaside, Ore.
KSWM Aurora, Mo,
KSWO Lawton. Okia,
KSWS Roswelt, N. M,
KSWW Wickenhurg, Ariz.
KSXX Salt Lake City, Utah
KSYC Yreka. Catif.

KSYL Alexandria., La.
KSYX Santa Rosa, N.Mex.
KTAC Tacoma, Wash.
KTAE Taylor, Tex.

KTAR Phoenix. Ariz.
KTAT Frederick, Okia.
KTBB Tyler, Tex.
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KTBC Austin, Tex. 530 KURY Edinburg, Tex. 710
KTCB Malden, Mo. 1470| KURY Brookings, Oreb. 90
KTCH Wayne. Neb. 1590 | KUSD Vermtition. §.Dak, 690
KTCR Minneapolls, Minn, 690 KUSH Cushing, Okla. 1600
KTCS Fort Smith. Ark. [410f KUSN St. Joseph, Mo. 1270
KTDL Farmersville, La. 1470| KUTA Blanding, Utah 790
KTDO Toledo, Ores. 1230 KUTI Yakima. Wash. 980
KTEE 1daho Falis, idaho 1260 KUTY Paimdale, Callf. 1470
KTEL Walla Walla, wash. 1490/ KUVR Holdredoe, Nebr, 1380
KTEM Temple, Tex. 1400 | KUXL Golden Valley, Minn, 570
KTEO San Angelo, Tex. 1340] KUZN W. Monroe, La. 1310
KTER Terrell, Tex. 1570 KU22Z Bakersfield. Calif. 800
KTFI Twin Falls, Idaho 1270 | KVAC Forks, Wash. 1490
KTFS Texarkana, Tex. 1400| KVAL Sauk Rapids. Minn. 800
KTGO Tloga, N. D 1080{ KVAN Vancouver. Wash, 1480
KTGR Columbia. Mo. 1580 | KVAS Astoria, Ore. 1230
KTHE Thermopolis. Wyo, 1240| KVBR Bralnerd, Minn. 1340
KTHO South Lake Tahoe, Cal. 590| KVCK Wolf Point. Nebr. 1450
KTHS Berryville. Ark. 1480 [ K vCL Winnfield. La. 1270
KTHT Houston, Tex. 780 | KVCV Redding. Calif. 600
KTIB Thibodaux. La. 630| KVEC San Luls Oblspo. Callf. 920
KTIL Tlllamook. Oreg. 90| KVEE Conway, Ark. 3%
KTIM San Rafael, Callf. I510] KVEG Las Vegas, Nev, 970
KTIP Porterville. Callf. 1450 | KVEL Vernal, Utah 1250
KTIS Minneapolis, Minn. 900| KVEN Ventura, Calif. 1450
KTIX Pendieton. Ore. 1240| KVET Austin. Tex. 1800
KTKN Ketehikan, Alaska 930 | KVFC Cortez, Colo. 740
KTKR Taft. Calif. 1810 KVFD Ft. Dodge, lowa 1400
KTKT Tucson, Ariz. 990 | KVGB Great Bend. Kans. 1590
KTLD Tullulah, La. 1380{ KVI Seattie, Wash, 570
KTLN Denver, Colo, 1280 KVIC Vietoria. Tex. 340
KTLO Mountain Home. Ark, 1240| KViL Highland Park, Tex. 1150
KTLQ Tahlequah, Okla. 1350| KVIN Vinlta. Okla. 470
KTLU Rusk, Tex. 1580 | KVIQ Cottonwood, Ariz. 1600
KTLW Texas City, Tex. 920| KVIP Redding, Callf. 540
KTMC McAlester. Okla, 1400 KCKM Monahans, Tex. 1330
KTMN Trumann, Ark. 1530 | KVLB Cleveland. Tex. 1410
KTMS Santa Barbara. Callf, 1250 | KVLC Little Rock, Ark. 1050
KTNC Falls Clty, Nebr. 1230| KVLF Alpine, Tex. 1240
KTNM Tucumcari, N.Mex. 1400] KVLG LaGrange. Tex. 1570
KTNT Tacoma. Wash 1400} KVLH Pauls Valley, Okla. 1470
KTOB Petaluma, Cal. 1490| KVLL Waodviile, Tex, 20
KTOC Jonesboro, La. 920 | KVLV Faiion, Nev 80
KTOD Sinton. Tex. 1590 | KVMA Magnolia, Ark 30
KTOE Mankato, Minn. 1420| KVMC Colorado City, Tex. 1320
KTOH Lihue. Hawali 350 KvML Sonora, Caiif, 1450
KTOK Oklahoma City, Okla. 10