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SCIENGE PROJECTS!!!

If our transistor motor turns you on, ..
our stroboscope will turn you off! #ﬂ K
4

e No brushes or sliprings—just LN
transistors to provide the push
in this easy-to-build DC motor

e A transistor and tube join up in
our goof-proof strabe circuit to
visually freeze rotating motjons

PLUS-

» Unichord
Transistor Organ

* Ben Franklm s Leyden :!qrs __ ( S
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Dazzle your friends with lightworks.

 Strobe Lites
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Sound n’ Color Translators
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Build the Stereo Kits praised by experts.
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,  Build for fun and use with !
Eicocraft jiffy project kits.
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Shape up your own car/boat with EICO Engine Analyzer semmmmmm—.
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Be a technocrat with EICO'solid-state test equipment

You

FREE 1963 CATALOG

EICO Electronic Instrument Co., Inc.
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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 dspendability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been @ leader in technical
training.

RCA AUTOTEXT TEACHES

ELECTRONICS FASTER, EASIER
Beginner or refresher — AUTOTEXT,
RCA Institutes’ cwn method of Home

Training will help you learn electronics

faster, easier, almost automatically, -

THOUSANDS OF WELL PAID

JOBS ARE OPEN NOW
RCA Institutes czan help you qualify for
arewarding career if you have an inter-

est in electronics. Every year, thousands

of well paid electronics jobs go unfilled

just because not enough men take the

opportunity to train themselves for
these openings.
WIDE CHOICE OF CAREER
PROGRAMS

Select from a wide choice of courses
and career programs ranging from basic

Electronics Fundamentals to advanced
training including Computer Program-

ing and Electronics Drafting. Each

ACCREDITED MEMBER National Home Study Council

Construction of Oscilloscope.

JANUARY, 1970

\ Transistor experiments
on programmed breadboard ~
Using oscilioscope.

Carcer Program begins with the amaz-
ing AUTOTEXT method.

SPECIALIZED ADVANCED
TRAINING

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

6 PERSONAL SUPERVISION
THROUGHOUT

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

VARIETY OF KITS, YOURS TO KEEP

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

TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE

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

Construction of Multimeter.

CONVENIENT
PAYMENT PLANS

You can take advantage of RCA's

convenient monthly payment
plans. There is one to suit your
budget.

1 RCA GRADUATES GET TOP
RECOGNITION

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

RCA INSTITUTES, INC. Dept. RX-Ds

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

Canadlsns: These same RCA courses
are available to you in Canada. No
ostage. No customs. No delay. Your
nquiry will be referred to our schood
in Canada.

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

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

1f Reply Card Is Detached—Send This Coupon Today

r————————— e ————

RCA INSTITUTES, Inc.

Home Study Dept. RX-D9
320 West 31st Street
New York, N.Y. 10001

Name

City

| state Zio

|
|
|
|
|
|
|
Address l
|
|
|
|
|
|

{ [] Check here if interested in Classroom Tninlngl
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SPECIAL CONSTRUCTION PROJECTS

* 31 The BOTDC Motor—ir’s Battery Operated, Transistor controlled, DC .f ~
powered, and you can build it! -
* 37 Stoplight Stroboscope—it freezes anything that moves ~- L
46 Twinkling Star—blink in Christmas our novel neon way
%* 59 The Unicord—chords galore from an organ that’s more fun than
Cherrymary’s baboon
75 Horn Speakers—pairing 1925 with 1969
® SCIENCE SPECIALS
36 Famous Patents—Goddard’s first rocket apparatus
* 67 Experimenting with Ben Franklin’s Leyden Jars
78 Electronics and Love—double rx for the hard of hearing
® SCIENCE AND ELECTRONICS FEATURES
56 The Skies Above Us—prowling the galaxies
74 Thar’s Gold in Them Thar Hills?—metal locators for everyone
76 The Impossible Dream—nobody but nobody solves traffic jams . . .
or do they?
® COMMUNICATIONS—SWL/CB/HAM
23 Where to Find FCC District Offices
40 Eleven Steps to CB Walkie-Talkie Repair
* 43 Biafra’s Incredible Radio
50 Ham Traffic—is your radio club dying?
® S/E LAB CHECKS
65 Radio Shack Globe Patrol BCB/SW Receiver
73 EICO Model 635 Vacuum-Tube Tester
® SCIENCE SHORTIES
26 Distaff Staff—how to bring on the girls
30 At the Factory—cartoon page
64 Grin and Tin—all it takes is knowhow
72 Solder Clip Tip
® REGULAR DEPARTMENTS -
8 Positive Feedback—a word from the boss 3
10 New Products—gadgets and gimmicks ! ~
16 Ask Me Another—readers’ Q & A .
24 Literature Library—yours for two bits '
29 Stamp Shack—philatronics <
White's Radio Log, Vol. 51, Part 6—page 81
Emergency Radio Semces-—Washmgton/BaltlmOre Area—page 96
* Cover illustration by Len Goldberg "
Cover =
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The New 1970 Improved Model 257 A R[ V 0[”’ IO”AR y ”E w

¢ Tests all modern tubes including

;A#s".'..‘:*. | @ ..... . )
% ‘-,ﬁk-{” J 208 @ . ¢ All Picture Tubes, Black and White

' ® . . . and Color
o ANNOUNCING... for the first time

| 1 OO ®

it cally to test all TV tubes, color as well as standard.

Novars, Nuvistors, Compactrons and Decals.

A complete TV Tube Testing Outfit designed specifi-

Don't confuse the Model 257 picture tube accessory
components with mass produced ‘‘picture tube adap-
ters’’ designed to work in conjunction with all com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-

f 0)‘“ PI f ]"f w‘\‘rﬂ A I I cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPTERS AND ACCESSORIES, tube testers previously produced by us. They were

NO "EXTRAS™ conjunction with the Model 257.
BLACK AND WHITE PICTURE TUBES:

3~ Single cable used for testing all Black and White Picture

custom designed and produced to work specifically in

o# Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees.
Compactrons znd Decals. »” The Model 257 tests all Black and White Picture Tubes
## More than 2,500 tube listings. - for emission, inter-element shorts and leakage.
3” Tests each section of multi-section tubes individually
for shorts, leakage and Cathode emission.
v altra sensitive circuit will indicate leakage up to § COLOR PICTURE TUBES:
egohms. ) 4# The Red, Green and Blue Color guns are tested individ-
»# Employs new improved 4%” dual scale meter with a vally for cathode emission quality, and each gun is
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control
vibration-less readings. grid, cathode and heater. Employment of a newly per-
»# Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all
panel. tests in the shortest possible time.
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all $ 50
adapters and accessories, ready to plug in and use. No “extras* to buy. Only.........
We have been producing radio, TV and electronic fest equipment since 1935, which means we were moking Tube
Tla Testers ot o time when there were relotively few tubes on the market, way before the advent of TV. The model 257
No a.iploys every design imp t ond every lechnique we have learned over an uninterrupted production period
of 34 years. Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

ACCURATE INSTRUMENT CO., INC. Dept. 697
2435 White Plains Road, Bronx, N. Y, 10467

Please rush me one Model 257. If satisfactory | agree to pay at
the terms specified at left. If not satisfactory, | may return for
cancellation of aceount.

Try it for 10 days before |

you buy. If completely sat- I

isfied remit $52.50 plus

postage and handling I

charge. (If you prefer you |

may PAY MONTHLY ON ! L
|
|

QUR EASY PAVMENT l?j“; M ! Check h dh“el $52 5:'“;11 coupon
ave Money! Check here and enclose $52.50 wi

PLA;"." If not completely and we will pay all shipping and handling charges. You

satisfied, return to us, no still retain privilege of returning after 10 day trial for

explanation necessary. l__ fubtrefund.  ___ __ e
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ERSIN 9
MULTICORE
5-CORE
SOLDER
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BUY IT AT RADIO-TV |
PARTS STORES ‘

i

'MULTICORE SALES CORP., wssmmzv N? ‘11591
At home, in your spare time,
Prepare For Your

Fl CI c.
LICENSE

We teach you electrotniics from
the beginning, and then how to pass
F.C.C. license examinations for
your 3rd, 2nd, and 1st class radio-
telephone license—all by home
study. This training is approved
under the G.I. Bill. For details,

write: De t. E-9
Pathfinder School of Electronics

1509 N. Western Ave.
Hollywood, California 90027

6 Scrence anp ELecTrONICS, formerly Rap1o-TV EXPERIMENTER

NCIENCE and
ok

lectronics

Number 3

Volume 27

JULIAN M. SIENKIEWICZ, WA2CQL
Editor-in-Chief

RICHARD A. FLANAGAN, KQD2566
Managing Editor

CHARLES S. HARRIS
Technical Editor

HELEN PARKER, KQD7967
News Editor

JIM MEDLER
Art Editor and Associate Art Director

ARTHUR S. COOKFAIR; ERNEST A. KEHR;
MARSHALL LINCOLN, K9KTL/W7DQS;
ROY K. MARSHALL, PH.D.; JACK SCHMIDT
Contributing Editors

JOSEPH A. D’AMATO, Art Director

IRVING BERNSTEIN, Cover Art Director
MARGARET R. GOTTLIEB, Art Associate

JIM CAPPELLO, Advertising Director

CARL BARTEE, Production Director

GERTRUD BORCHARDT, Production Manager
MARILYN VARGAS, Assistant Production Manager
WILFRED M. BROWN, Instruments Division Manager
ROGER G. CAVANAGH,

Circulation and Marketing Director

B.G. DAVIS, Chairman of the Board
JOEL DAVIS, President and Publisher
LEONARD F. PINTO,

Vice-President and General Manager
VICTOR C. STABILE, KBPD681,
Vice-President and Treasurer

SCIENCE AND ELECTRONICS is published bi-monthly by Science &
Mechanics Publishing Co., o subsidiary of Davis Publications, inc.
Editorial, business, and subscription offices: 229 Park Avenue South,
New York, N.Y. 10003. One-year subscription Isix Issues)—$4.00;
two-year subscription (12 issues)—$7.00; ond three-year subscription
{18 issues}—$10.00. Add $1.00 per year for postage outside the
U.S.A. ond Conado. Advertising offices: New York, 229 Park Avenve
South, 212-OR 3-1300; Chicego; 520 N. Michigan Ave., 312-527.0330;
los Angeles: J. E. Publishers Rep. Co., 8380 Melrose Ave., 213.653-
5841; Aflanta: Pirnle & Brown, 3108 Piedmont Rd., N.E., 404-233.6729;
long lsland: len Osten, 9 Garden Street, Great Neck, N.Y., 516-487.
3305; Southwestern advertising representotive: Jim Wright, 4 N. 8th.
St., St. louis, 314-CH-1-1965,

EDITORIAL CONTRIBUTIONS must be accompanied by return postage
and will be hondled with reasonable care; however, publisher assumes
no responsibility for return or safety of manuscripts, art work, or
photographs. All contributions should be addressed 1o the Editor,
SCIENCE AND ELECTRONICS, 229 Park Avenue South, New York,
N.Y. 10003.

Second closs postage poid at New York, New York ond of additional
mailing office. Copyright 1969 by Science and Mechanics Publishing Co.



KEEP PACE WITH SPACE A

SUPER 6”7 SPACE CONQUEROR

Superb Astronomi, al Reflector—Up to 576X.
Capuble o( revea: f faint stars of nearly
gnitude, Aplt double stars xcpnrnted
b losn than are. Features afjumi-
nizged & overco.led ﬂ" r groand and pol.
Inhed pyrex parabolic m! 14
wave, 48 F.L. 6X a
eyepleces—48X Kellner 15" & 1"
192X Hamsdens, Barlow to dmmlc or triple
wer—rack & pinion focusing mount. 4734"
aluminum tube. Electri¢ clock drive w/man-
slow-motion contro!, Settlng clrcles.
Heavy.duty equatorial mount. Pedestal base.
Compares to $205-$350 models.
Stock No. 85,086HP. $239.50 F.0.B
44" REFLECTOR TELESCOPE

Stock No. 85,105HP 37 $94.50 F.0.B

Stock No. 8S8,050HP........$29.95 Ppd.

*BRIGHT IDEAS' IN UNIQUE LIGHTING

Big., new 100-page handbook packed with
facts, loaded wllh illustiations. - Al Iau.-ut

ers strobes, rees, binck light, projecwrs.

cr}nlul and orum\lc alides, ooOlor Organs, mir:

color, ncroens, llght boxes,

MunleViston. - ete, nd for business.

home, hobby. ldesl fnr dh:plny houm.‘s, com-
sxperimenters, " hobbyists. 814% 11"

looseleal paper punched w fit 3 ring blnder
o add new develupments us they happen.

Stock No. 9100HP ..$3.00 Ppd.

ASTRONOMICAL TELESCOPE KITS

Grind your own mirror for erful tele-
. Kit contains fine annealed pyrex m!

ror ank, + #kraslves, agona. mirror
blank, tool Erask o di; 1 !

and e::lyeplecl.- lenses. You bulid Instrument

valul from $75.00 up.

Stock No. Blam, Thickness Price
70,003MP ale” I/g” $9.75 Ppd,
70,004MP &” 44 13.95 Ppd.
70,005MP B 134" 21.00 Ppd.
70,006 MP 107 134" 3a4.25 F.Q. B,
70,007THP 122" 218" 65.85 F.0.8.

A COOL ADVENTURE . . . WITH LIGHT!

The almont h{pnoue sfe" of ever changing
firellght ha heen  captul cool-Hight
display bol with the Ilquld mo'.lonn of a
r|slnr and rnucmllnx fountain blowing In the
win¢ psychedelic colors appear, intermin.
gle and wanish to rise &gain In new patterns
and drift away. This soothing light show
boused in 8 handsome .11142” square by 7"
deep, walnut finished lumia light box s an
effective addltlon to any room-your ‘llvlng
rec.room, doctor’
E"E(‘llve among 8 \nnll lcturc
OUP. lodern us tomorrow—available budny!

.$29.95 Ppd.

LONG-WAVE BLACK LIGHT FIXTURE

Ex(remely versatile, compactly designed, long
(3200-4000 angstroms) black IRht
(ul(rnvlolet) fixture. Hns 6.watt, 110-vV lamp
with bullt-in filter—eliminates harmful shorter
wave ultraviolet rays., Use to identify min-
erals, fungi, bacteria—check for surface fliwa,
oil and gas leakuge—perfect for displays with
fluorescent papor paints, chalk, crayond, trace
powder. adjustable sluminum redector,
push-pull sultc . connecting plug. .\lounv.
vert., horr., or on corner, 10" L Y
134" H.
Stock No. 70,364HP..........$12,50 Ppd.
IIEPI.ACEMENT suLe
No, 60,1244 coan

-+.%4.50 Ppd.

L sy
, =
e =

»€

SFISH WITH A MAGNET

Go treasure hunting on the bouom. l'ns

fun & Tie a
line to our 5-lb. Muxmyb—dmp it overbuud
in bay, river, lake¢ or ocean. Troll it along
bolwm—)nur ‘‘treasure’* haul can be out-
board otors. anchors, other metal valu.
t'bleu. lb | Magnet is war surpius—Alnico

on -nd—.nuch greawr'\\elgms underwater,

Stock No. 70,571MpP. $14.00 Ppd.
Stock No. 70,570MP—34/4 Ibs. % B.75 PPd,
Stock No. 70,572HP=T73/3 b $18.75 Ppd,

Stock No. 85,152HP—13534 Ibs. .$33.60 FOB

N

VISUAL EFFECTS PROJECTOR SET

Dazzling, svante-garde visual effects. Fan-
tastic variety. Ineredibly beautiful. Speclal
plcknge ofter contains all necessary apparatus.
Create uaUng. exploding, fiery bursats of color
like - **Sym LY of Spheres,* *Chromatle
'%mrbursln Y rystal Larburst. F
35 mm 500 W. fan coolod projector,—prod
blx hmnlo at short diztance. Accepts two 9"
wheels )ry Kaleidol & Hexldo-
scopt), 2 cylindrical accessories (8” Celor
& 5% Hexidoscope w/six Intermnal mlr-
rorvd wally). Perfeet for entertaining, parties,
photography. Complete instructlons.
Stock No. 71,121HP .. $79.50 Ppd.

NICKEL-CADMIUM BATTERY BARGAIN!

Terrific \nlues—nllgmly m;cd rov’t surplus,
Lightwet cell, & Amp-hour bat-
tery wit! llmolt unlhnlu:d life. Bxl.rernel
high current output. Recharges in 1 hour w
Edmund kit th’t deterjorute when left dls-

arged. '{ rops
of water per year. Ruggced, shock-and-vibra-
tion resisiont nylon case. Dcllvercd ’mrunlly
xcm};zed filled with ejoctroiyte. %64,
2

Stock No. 70,9a42WP (battery)...$15.00 Ppd.
Stock No. 70,B07HP (charger kit).$8.00 Ppd.
Stock No. 41,109HP (cell). . .+$3.95% Ppd.

GIANT FREE CATALOG

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

Completely new 1970
edition. New items,
categories, {llustrations.
Dozens of electrical and
electromagnetic parts,
accessories. Enormous
selection of Astronomi-
cal Telescopes. Micro-
acopes, Binoculars,
Magnifiers, Magnets,
Lenses, Prisms. Many war surplus
items: for hobbyists, experimenters.
workshop, factory. Mail coupon for
eatalog “"HP.”” EDMUND SCIENTIFIC
CO., 300 EDSCORP BUILDING, BAR-
RINGTON, N.J. 08007

Address. — =

|
|
|
|
I
I name. .
|
|
i
|

City_— 0 Jtate_ZJp_-J

ORDER BY STOCK NUMBER 4 SEND CHECK OR MONEY, ORDER ¢ MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC C

January, 1970

300 EDSCORP BUILDING
o BARRINGTON. NEW JERSEY 08007




Julian M. Sienkiewicz
EDITOR-IN-CHIEP

O Why is it many people believe magazine

~ editors are expert poker players? True, we
all have poker faces, but that is besides the
point.

The reason I brought this subject up is
very simple. After receiving a few letters
from readers in downtown Burbank, Calif.
requesting odds of information on different
poker hands, I had some difficulty in ob-
taining same. In fact, when several knowl-
edgeable people were asked to compute the
odds, the results differed. Man, what a mess!

So here are the odds (see box below) as
computed by your Editor with the help of
several text books and a desk-top computer.
If you disagree with my computations, please
let me know. Supply the correct probability
and your method used to compute same.

Probability
in Five
Combination Random Cards

ONE PAIR (Two cards of one kind)....0.4237

TWO PAIR (Two cards of one kind;
two of another kind)............. 0.04761

THREES (Three cards of a kind) 0.02128

STRAIGHT (All five cards in sequence
but of different suits)............ 0.003925

FLUSH (Al five cards of one suit
but not in sequence)............. 0.001965

FULL HAND or
FULL HOUSE
(Three cards of one kind;
two cards of another kind). ....... 0.001441

FOURS (Four cards of one kind)...... 0.0002401
STRAIGHT FLUSH (Five cards of the

same suit and sequence)......... 0.00001385 “Thirteen dollars! Why in 1924 a service
ROYAL FLUSH (An ace high call was only a dollar and the repairman
straight flush) ................. 0.000001539 threw in a new crystall”

' And, if you happen to agree with me, let

me know how you did it. Never can tell, I
may have stumbled on the right answer with
the wrong technique.

We Pass. In this issue we have omitted
the Bookshelf column due to circumstances
beyond our control. Please forgive us. The
column will return with the next issue.

As We Go to Press. Shortwave listeners
will spot an obvious goof in our Biafran
story (see page 43), but it’s not our fault.
The provisional capital in our story is Orluy,
but the provisional capital has sirice become
Owerri. We hope Owerri will still be the
capital when you read this. Either way, our
Biafran story makes for exciting reading
and all broadcasting frequencies and times
remain unchanged to the best of our knowl-
edge.

Hot News Item. In the past we have
brought our readers some hot news items
which are the original efforts of George
Caisse of Levittown, Pa. Here’s one more to
tickle whatever or wherever you tickle best.

® Las Vegas (Special)—Rockhill Squelch,
popular module and pin-up coil, brought
down the house while performing a wire-
stripping act here Saturday night. Miss
Squelch, although considered to be well
abreast of the times, is alleged to have had
several brushes with the law. She appeared
on stage in a new gown covered with se-
quence, and complained that the men in blue
had bugged her dressing room and crimped
her style with new regulations.

When interviewed backstage, she revealed
that the City Contoller told her that he is
opposed to any attempt to ground her
chassis; this took a big load off her mind. ®

=
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LearnTVrepair..10 day‘ trial!

Don't take our word for it—prove it to yourself!
If you don't agree with every word we say about
ICS's new TV Servicing/Repair course—we lose
the bet and you lose nothing.

Send Just $5

Simply send us $5 for the first text of the course.
Read through it. See how simple and easy-to-under-
stand the instruction is. And how thorough. Then
decide for yourself. While this first text will not, by
any means, give you a complete training—it will
convince you how easy it is to learn—the ICS way.

And, if by chance you're not convinced—
simply return the text within the 10 day trial period
and receive a full refund.

Worth Much More

As a part of the complete course, this text is
worth much more than $5. This special trial is simply
our way of showing you how completely confident
we are that the ICS TV Servicing/Repair course can
stand up to any TV Repair training you can get any-
where, at any price—yet the full cost is only $99.

In just a few months you can be trouble-shoot-
ing on color sets Just the first two texts combined
will enable you to repair 70 percent of a/l TV
troubles. Instruction is simple, very easy to grasp.
Photos show you what a TV screen iooks like when
everything is normal, and what it looks like when
trouble fouls it up. The texts tell you how to remedy
the problem and why that remedy is best. What's
more, quizzes are spotted throughout the course so
you can check your progress.

Course is Short . .. Complete

Ali in all, th= course consists of 6 texts . . .
936 pages of concise, easy-to-follow instruction . . .
plus 329 detailed illustrations . . . a dictionary of
TV terms geared directly to course material—which
will Qe invaluable during the course and later.

At the end, you get the coveted ICS diploma,

JANUARY, 1970

pius membership in the ICS TV Servicing Academy.
And by that time you will be able to handle tough,
multiple TV problems on color sets as well as black
and white—100% of all TV malfunctions! This
could mean a tremendous future for you. Full-time,
part-time, your own business.
The National Electronic Associations found this
ICS course so thorough, so helpful, easy to grasp
that they approved it (first home study course ever
to receive such an honor) for use in their own ap-
prenticeship training program.
Act Now
You have nothing to lose. Send coupon today
or write ICS, Scranton, Pa. 18515. Then examine
the first text. See for yourself. If, during the 10 day
trial period, you're not convinced—ijust return the
text. And we'll refund quickly.

I C S International Correspondence Schools
Division of Intext

[0 Send the full course. I've included $99—plus state
tax. (And 1l sull have the 10 day tnal refund privilege.) [

Return This Coupon Today For 10 Day Trial. §

1 ICS, Scranton, Pa. 18515 asseox |l
] {J Here's my $5.00. Send me the first text of the ICS 1
1 TV Servicing/Repair Course. If I'm not convinced with- []
in 10 days that this 1s the most thorough and easy to
J understand way to learn TV repair, you'll refund my I
money and that's that.
] ]
| Name. ]
1 {please pnint) 1
1 Addre: 1
] ]
| City State. Zip# [ |
] ]
]
]
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NEW PRODVCTS

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
S
U TOOLS

( ,

Pencil in that Design

A slim, 3-o0z. instant heat pencil iron that
will do the work of much heavier pistol-type
guns has been brought out by Wall Mfg. as
their Model IDI.. Its slimness came about

Wall Soldering Pencil

by using a dual heat element controlled hy a
thermal time delay relay, nixing the need for
a transformer. When a switch on the handle
is depressed, a high-wattage element brings
the tip temperaturc up to operating heat in
seconds. The relay then cuts in a lower wat-
tage element that maintains the proper sol-

-

10

dering heat with no danger of overheating.
It continues at the lower wattage until a high-
er heat is required, then the relay cuts in
again for as long as needed. Initial input is
180 watts and it operates at 40 watts. Heat-
ing elements may be changed without tools.
Iron-plated or Y&-in. plug-in tips are inserted
by loosening one set screw, and you can
match the tip to your job. Price is $9.95
and more info can be had from Wall Manu-
facturing Co., Kinston, N. C. 28501.

Neat Lil Radio

Heath Company has brought out a solid-
state. AM/FM table radio, the GR-48, a
bargain at $39.95 in kit form. The GR-48

Heathkit GR-48 Table Radio

has switchable automatic frequency control
(AFC) and § u-V sensitivity. Automatic
gain control on AM keeps the volume con-
stant under varying signal strengths. There
are built-in AM and FM antennas. The
cabinet is avocado green with a color-coordi-
nated grille. The dial is back lighted and all
controls are front-panel mounted. There’s
a 3 x S-in. oval speaker. The circuit goes
together on a single circuit board, and the
AM/FM tuner is supplied pre-assembled and
factory-aligned. Write for more on the
GR-48 to Heath Co., Benton Harhor, Mich.
49022.

Time, Gentlemen!

Here, developed by the Coast Navigation
School of Santa Barbara, Calif., is the Simex
Time Standard, which gives you an accurate
GMT signal, anywhere you are. The receiver
operates on fixed frequencies at 2.5, 5, 10,
15, and 20 MHz to receive signals from
WWYV in Fort Collins, Colo., and WWVH
in Hawaii. An additional special frequency
at 7.335 MHz will get you CHU in Ottawa,
Canada. The receiver will also pick up
standard time signal patterns from Tokyo,
Moscow, Johannesburg. and others through-

ScieENcE AND ELEcTRONICS, formerly Rap1o-TV ExeenimenNTER



Coast Navigation School Simex Time Standard

out the world. The Simex Time Standard
measures 4 X 8 x 8 in., weighs 3 Ib.,, and
operates on either batteries or 12-V power
supply. Price is $159.50 and you can find
out more atout it by writing Coast Naviga-
tion School, 418 E. Canon Perdido, Santa
Barbara, Calif. 93101.

Pliers with Pizazz

The Sta-Tite Corp. calls these automatic
locking pliers Lock-Matic. The tool is 7'2
in. long and does the work of an adjustable
wrench, clamp, or gripping tool, in addition
to performing as pliers. Its two-position slip
joint jaws open from zero to 78 of an inch
with locking action and to an inch and a

“It works okay when plugged in, but | get
too many ghosts without a rooftop antennal’’
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NEW
HOLLOW
SHAFT

nutdriver Sef

With Locknut/Screw adjusting feature

Speeds, simplifies setting of combination lock-nut/slotted
screw adjustments on rheostats and similar controls used
in a wide variety of electrical and electronic equipment.
Handle is drilled so you can run an 8” screwdriver blade
right through its center and down through the hollow nut-

driver shaft.
..
&U%t A

Really compact! Set is smalt
enough, light enough to carry
in your hip pocket. Sturdy, see-
thru, plastic carrying case
doubles as a bench stand.

Ideal for all-round production,
maintenance, and service work,
this new HSC-1 Set contains
eight interchangeable
hollow nutdriver shafts
in the most popular hex
opening sizes from

He" thru %g”

1
]
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|
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( XCELITE, INC. « 64 BANK ST., ORCHARD PARK, N. V. 14127 :
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Sta-Tite Aufomatic Locking Pliers

quarter for usc as pliers. Lock-Matic pliers
are made of heat-treated steel with a chrome
finish, and they will hold objects with pres-
sures ranging from a fraction of an ounce to
1000 Ib. Price is $3.98 and you can get
more info from Sta-Tite Corp., 3900 Lou-
isiana Circle, St. Louis Park. Minn. 55426.

Keeping Time with Solid State

Here’s a solid-state metronome Kit, the
TD-17, from the Heath Company. It's ad-
justable from 40 to 210 beats per minute.
You set the desired tempo on a large, easy-
to-read dial and the volume is adjustable by
a control on the back panel. There's a chart
on the bottom that converts tempo in differ-

Heathkit TD-17 Metronome

ent time signatures to beats per minute. The
TD-17 uses batteries and maintains its ac-
curacy indefinitely. Unit assembles in about
two hours on one small circuit board and is
furnished with a cherry-finished cabinet.
Price is a mere $12.95. Write for more in-
formation to the Heath Co., Benton Harbor,
Mich. 49022.

A Regular Ball o’ Fire

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

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

Calif. 94010.

Korex ElectroMatch Table Lighter

Hardtop Convertible

With the new EICO Model 443 you can
convert your scope to a curve tracer. This
transistor-diode curve tracer makes it pos-
sible for you to obtain direct readout of semi-
conductor characteristics on an oscilloscope.
Diode and rectifier curves then can be traced
include forward voltage, forward current,

EICO Transistor-Diode Curve Tracer

reverse current, and peak inverse voltage.

Transistor tests include hgz, hog,  icgo,
veps (sat), and bvgge. Beta can be read
directly from the controls on the front panel.
A special matching switch allows you to
compare or match sets of transistors. The
Model 443 features all silicon solid-state
printed circuit board constructign and dual

Science AND ELEcTRONICS, formerly RapIo-TV ExeeRimesTeR



transformers for isolation and safety. Other
features include a flashing light to indicate
presence of high voltage on the diode test
terminals, built-in oscilloscope voltage cali-
brators, and terminals for connecting ex-
ternal test sockets. The 443 transistor-diode
curve tracer is available in kit form at $69.95
and factory-assembled at $99.95. For further
information write EICO Electronic Instru-
ment Co., Inc.,, 283 Malta St., Brooklyn,
N. Y. 11207.

New Amateur Sky Hook

Mosley Electronics has come out with a
new addition to their Trap-Master line of
amateur radio antennas. This one is called
Classic 36, a 6-element tri-band beam, rated
for maximum legal power on 10, 15, and 20

—G=-=$=.-q=p—

Mosley Classic 36 Amateur Radio Anfenna

meters. Features the Classic coax-fed bal-
anced element, and the Mosley Trap-Master,
making it weather- amd dirt-proof for fre-
quency stability under all weather condi-
tions, Harware is of stainless steel, and
maximum element length is 29 ft. 3 in.
Weight is 69 Ib.; price $171.92. You can
get more info from Mosley Electronics, Inc.,
4610 N. Lindbergh Blvd., Bridgeton, Mo.
63042, (Continued on next page)
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a 4 Make light “pipes”
$488 infra-red cells

1400-PC. GLASS FIBER OPTIC KIT
+ Dazzling displays

it’'s FUN! it's Educational! it's Gifty!
& Triggers photo &
Allows “hair thin™

3 n. Buadied,
sacheted, it guides, swoops, pipes light
sround forners, walls, even in circles, trig-
Herin® sueh dovices as light sensitive tean.
sistors, diodes, scrs. It CUTS, BENDS
ACTS like'wire Oniy one's
imaginstiun cuntrols its 1000 of uses,
FREE 12.pc. accensory hit, with “how-
4o bochiet”

i\

] $25 SURPRISE PAK: transistors, rect. diodes, ete. ~ $)
50 GERMANIUM GLASS DIODES, 1N34, 1N48 no test $1
"] 40 TOP HAT SILICON RECTIFIERS, no testasst values $1
| 25 EPOXY RECTIFIERS, silicon asst, no test ......... §I
40 PRECISION RESISTORS, 14-2W. 1% asst values .. §1
30 TRANSISTORS, rf, if, audio, osc. no test ....... ¥

50 DISC CONDENSERS, t0.05mf npo, temp coef, asst §1
30 POWER RESISTORS, to 25 watts. to 24K ohms ... $1

[T}

10 VOLUME CONTROLS, to 1 meg. switch too! ... $1

"| 10 ELECTROLYTICS, to 100m{, tubulars too, asst ... $1
= 50 RADIO & TV KNOBS, asstd colors & styles ... §!
] 10 TRANS'TOR ELECTROLYTICS to 100mf, asst values 1

50 COILS AND CHOKES, if, rf, ant, osc, peaking, etc §1
65 HALF WATTERS, to 1 meg. 5% popular values too $1
2 FIELD EFFECT TRANSISTORS, n channel, hobby ... $1
10 PANEL SWITCHES, toggle, slide, micro, rotary .. $1
3 *SUN’’ BATTERIES, for 100°s of lite sens projs .... $1
5 “I1BM’* COMPUTER BOARDS, many trans, diodes, $1
1 40 ‘*MICRO"' CONDENSERS, for transistor cireuitry $1
| 50 TERMINAL STRIPS, 1 to 8 lug types ........ciceeee $1
"] 4 PHOTO ELECTRIC CELLS, hi. imD., schematic ........ $1
1 40 "°TINY'* RESISTORS, 1/10W, 5% too! to 1 meg.. $1

ADD POSTAGE, avg. wi: % Ib, [] CATALOG 10¢

D. BOX 942X
LYNNFIELD, MASS.

|

60 TUBULAR CONDENSERS, to .5mf to 1KV, asst ... §1 !

01940

A sensible way to protect
(and preserve) your copies of

SciENCE AND ELECTRONICS
formerly
RaDIO-TV EXPERIMENTER

A durable, custom-designed Library Case will protect your
copies of SciEnce AND ELEcTRONICS from dust and wear. At
the same time, it will help you conserve valuable space and
reduce library clutter,

Each Library Case bas a muscular 9347x634"x44" frame
that can bold 12 issues of Science AND ELECTRONICS.
In ei habl ue simulated leather, its spine
is embossed with 16-k gold lettering for maximum legibil-
ity. (Each Library Case also includes gold transfer so you can
print the volume and year each case cootains.) To order,
merely fill in and return the form below.

To: JESSE JONES BOX CORP.

P. 0. Box 5120 — Dept. D — Philadeiphia, Pa. 19141

Please send me———ScIENCE AND ELEcTRONICS Library

Cases at $3.50 each.® I understand this price includes

stage, packing and bandling. (* 3 Library Cases for

10.00, 6 for $19.00.) hidy check‘(or money order) for
s’ encl

ADDRESS.
CITY.

—_STATE ZIp

Mate: Satisfaction guaranteed or money refunded.
Allow 3 weeks for delivery.

(
(
(
(
(
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(
|
(
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NEW PRODUCTS s

Feline Power

Burch Electronics are announcing their
T.ool O.peration M.odule, or T.O.M. Cat
for short. It's a compact, solid-state power
supply that’ll give you up to 1000 watts
of usable electric current when clamped to a

Burch Electronics Power Supply Module

12-V vehicle battery. It's designed for and
can be used to operate power hand tools and
110-V lights. Size is a mere 8 x 82 x 512
in.. weight 12 Ib., and as Burch says, “It's as
easy to carry as your lunch box.” Price is
$189.50 and you can send for a brochure to
Burch FElectronics. Inc., PO Drawer BU,
College Station, Texas 77840.

Handy Pack o'Tools

You can now get the most popular sizes
of Xcelite fixed-handle screwdrivers and col-
or-coded nutdrivers in 5-, 6-, and 7-piece
assortments in a plastic case. Items included
in the seven assortments include round and
square blade screwdrivers for slotted screws,

Laepl ripl
g A 10

b

Xcelite Packaged Professional Hand Tools

SCIENCE AND ELECTRONICS, formerly Rap10-TV EXPERIMENTER
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Phillips type screwdrivers, hollow shaft nut-
drivers, and nutdrivers with 1%-in. clear-
ance hole depth. Each case has an eyelet
for hanging on your tool board. Individual
prices and details can be obtained from
Xcelite Inc., Orchard Park, N.Y. 141127.

Piezo Mike—No Wires

For only $17.50 you can
have Mura Corp.'s new Mod-
el WX-127 Piezo wireless
microphone. You can talk
through it from any FM radio
located up to 200 feet away.
WX-127 conforms to all FCC
requirements. is static-free
(Mura says even from inter-
ference created by auto traf-
fic), and won't drift. Size is
4% x 1 x | in., weight 314
oz. Piezo WX-127 is powered
by two mercury cells and in-
cludes on/off switch. A buffer
amplifier between oscillator
and power prevents fre-
quency instability. A small
printed circuit board contains
an audio amplifier/modulator,
oscillator and buffer ampli-

fier. For further information Mura )

write Mura Corp.. 355 Great V“/’{(-IIN Pieto

Neck Rd., Great Neck, N.Y. M.’” €33
icrophone

11021.

New Look for Hams

Lafayette has a new. transistorized, 6-
band. SSB/AM/CW solid-state amateur re-
ceiver, model HA-800. It's a 6 to 80 meter
band receiver with 3 FETs and two mechani-
cal IF filters for high selectivity with su-
perior RF overload and noise suppression.
Built-in solid-state power supply lets you
operate on 117 VAC or 12 VDC. Some of
the unit's features are Zener regulation, S
meter, product detector, and crystal cali-

P e

Lofayette HA-800 Amqfeur Receiver
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brator (less crystal). Sensitivity is better
than 1 uV on 20, 40, 80 meters, 0.5 «V on
15, 10 meters, and 2.5 «V on 6 meters. Size
is 15 x 9% x 8Y4 in. The price is $149.95
and you can get more specs from Lafayette
Radio Electronics, 111 Jericho Tpke,
Syosset, N. Y. 11791.

Let Us Spray
Chemtronics has a
new tuner spray which
does away with any car-
bon substance, using
instead a synthetic ele-
£ crPA ment. They claim it to
FOAMING ACTION | be longer-lasting, capa-
¢ | ble of withstanding ex-
[‘TUN.O tremes of temperature
and maintaining lubri-
city over thousands of
channel changes. Called
& Tun-O-Foam, it will
keep your tuner lubri-
cated from —40°F to
+290°F. Along with
lubrication, Tun-O-
Foam provides a clean-
ing and polishing ac-
tion. Non-abrasive, it
will not wear away thin
metal platings. Price is
$2.39 for an 8-oz aero-
sol can and it's avail-
able from Chemtronics,
Inc., 1260 Ralph Ave,,
Brooklyn, N.Y. 11236.
(Continued on page 100)
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Fill in coupon for a FREE One Year Subscription
to OLSON ELECTRONICS' Fantastic Value Packed
Catalog . Unheard of LOW, LOW PRICES on
Brand MName Speakers, Changers, Tubes, Tools,
Stereo Amps, Tuners, CB, and other Values. Credit
plan available.

NAME.
ADDRESS. - -
CITY STATE
GIVE ZIP CODE = e

If you have a friend interested in electronics send
his name and address for a FREE subscription also.

OLSON ELECTRONICS

531 5. FORGE STREET, AKRON, OHIO 44308

ANY RADIO—TV RECEIVING TUBE

35¢ EACH! $32.00 PER 100!

The price is not a mis-print! We have been
supplying top service organizations for 15
years with our top quality new, used and
factory-second receiving tubes! They are all
individually boxed, branded, code-dated and
guaranteed for 1 year! We have over 2500
types in stock continuously! You may order
any type! Our stock covers 45 years of tube
manufacturing!

1f your order is under $5.00 send 50¢ handling!
All postage charges paid by Nationwide. Cana-
dian and foreign please send approximate
postage! Send for complete free tube list!

NATIONWIDE TUBE CO. Dept. RTV12:9

1275 Stuyvesant Ave.
Union, N.J. 07083 (201)688-1414

TUBES!

CORNELDEZTIZ
N 33 o
New 1969 otﬂi’e . T WESELE

CATALOG PICTURE
Many New ltems = IN LOTS. OF 100 TUBES

"4219 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105

< £
o Send For ‘R
CCORNELL'S ¢
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50 Miles—Wants More
1 was wondering if you had plans for a
directional antenna for my 150-175 MHz police
band receiver. I have inquired to other maga-
zines but have received no answer. Also, I
would like 10 know where I can get a pre-amp
for the above band. I would greatly appreciate
any further information on improving reception
in this band, so I can receive signals from a
greater distance. At present 1 average about
50 miles using a ground plane type antenna.
—R. K., No. Arlington, N. J.

COAX TO
ANTENNA
CONDUCTOR
SHIELD
AG
PREAMP[—+—+O O
l WRECEIVER
| " MANTENNA
TERMINALS
power | L GORE o
. | suppLY
AC LINE

A detailed description of how to construct a
directional VHF antenna would take up two or
more pages. You can get a lot of dope on how
to build one in “The Radio Amateur’s Hand-
book” which you can buy at most radio parts
stores and which describes 144-148 MHz band
ham antennas. Just make the elements a bit
shorter for the police band. However, don’t ex-
pect a big range improvement—50 miles is
sensational for that band. As for a pre-amp,
you can use an Ameco PV-144 connected as
shown in the diagram. But, with 50-miles range,
do you need it?

Science ANp ELECTRONICS, formerly Rapio-TV EXPERIMENTER
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Color Blind

I want 10 buy a color TV set but am con-
fused. One company advertises that its sets are
better because of hand-wiring. Most others use
printed circuits. Which is better?

—F. A., Flushing, N. Y.

Hand-wiring costs more. But, printed circuits
are considered so reliable that most military
and aerospace equipment employs them. Our
experience indicates that the hand-wired TV
sets are excellent, not necessarily because of
hand-wiring, but so are many that employ PC
boards. Our formula for purchasing a color
TV set is simple: find the model you want in a
showroom, and if it is working with good color,
buy that floor model and nothing else. Sure,
your set will be slightly used, but if it works in
the showroom, it'll work at home.

Goodbye, Dear World
Would you tell %ie how 10 1ake the back off
of my GE Porta-Color TV set? I took all the
knobs off and the screws, it says 10, bur 1
couldn’t seem to make it.
—J. H. B., Maynard, Mass.
Have you tried a crowbar or beer bottle
opener? Best bet is to call the GE service de-
partment in Boston and ask. Unless you know
what you’re doing, don’t mess around with
the innards of a color TV set. Frankly, if you
can't get the back off, what the heck you plan
to do once it’s off—electrocute yourself?

RC on C with Class D 505—Yuck!

What form do I ask the FCC for in order to
obtain a radio control license in the 72 MHz
band?

—A. S., Evergreen Park, Ill.

FCC Form 505. Same as for Class D CB.
Yours would be Class C.

DXing Out-of-Town

I would like to receive Channel 3 from Hari-
ford, Conn. (WTIC). I just bought a rotator
and a Channel 3 antenna but 1 can only get
Channel 3 from Philadelphia, including Chan-
nels 2 and 4. I thought if I could filter out
Channels 2 and 4 I might be able 1o get WTIC.
Could you give a circuit that would do that?
If it is possible to eliminate Channel 3 from
Philadelphia as well 1 would appreciate a circuit
for it, 100!

—R. E., Brooklyn, N. Y.

You've got a sticky wicket. Filters, designed
for CATV head ends (receiving locations) are
available, but expensive. Try calling Vikoa on
its New York City tie line, WH 3-5793. If no
luck, write to Jerrold Corp., 401 Walnut St.,
Philadelphia. As for eliminating the Philly
station, you need the most directive antenna you
can get, and it should have a high front to back
ratio.
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Try a Long Run
Could you please tell me what tvpe of an-
tenna 1 should use for short wave reception in
the 2 10 8 MHz range? I am in an area where
there are houses and power lines.
—T. D.. Rochester, N. Y.

/Em

- INSULATOR N
NO. 12
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COPPER
WIRE
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l76
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If you've got room, run a 50-foot long in-
verted L. wire antenna. If very little room, run
a vertical wire alongside the house as shown
in the digram. Use a ground, too.

Buy a Timex
I am a shortwave listener and 1 know that

\\\\\f\ :

A

\
“*Sure | have a license. Here's my FCC
License—Foul, Céugar and Coyote!"”

THOUSANDS OF BARGAINS
TOP VALUES IN ELESTRONIC

Transistors, Modules, C. B., Speaker, Stereo, Hi-Fl,
Photo Cells and Thousands of Other Electronic Parfs.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2. 4900 Eiston
Chicago. I1l. 60630
D RUSH CATALOGUX

NAME ..ocncerooroocacnononse

waren MCGEE’S
1oty CATALOG

1001 BARGAINS IN
SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—

- — — ——— — D ———— —— ———— o M o

| 'McGEE RADIO CO.,
1901 McGee St. (RTE) Kansas City, Missouri 64108

[0 SEND 1969 McGEE CATALOG

| NEW BIOLOGICAL FUEL CELL
= Make Electricity from
Bacteria ond Sea Water
Tar a0 elanding At Bl
Fuel Cell that will be the Navy's

f the future.
direct! from

ing new power source. A science
fair winner. A & s
S ooy e 514205 Postoaid
Rush me FREE cotalog of Science Projects. 1 am en-
closing 25¢ for Handling.
ROWLAB Dept. R-TV-119, 34S E. Forsyth St., Jacksonville 2. Fla.

Learn of the many money making
ideas and low cost/high profit busi-
nesses you can start in.

INCOME OPPORTUNITIES
15¢

on sale now or write Davis Publica-
tions, Inc./229 Park Ave. S./New
York, N.Y. 10003. Add 25¢ each for
pbstage and handling.
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WWV and WWVH time signals are at 25,5,
10 and 15 MHz so what is it doing around
7535 kHz?
J. W. R., West Hartford, Conn.
That stray is a Canadian time standard
station.

Up the Amps
1 have a 6-volt automobile horn that 1 would
like to operate on AC outside of the house. Is
this possible? 1f so, how can 1 do it? 1 tried
a 10.5-volt doorbell transformer but that
wouldn't do i1,
—G. K., Riverside, Calif.

002 HORN
PUSH
BUTTON
P
-0 CRI CR3
1"z
VAC
CR2

002

The doorbell won’t handle enough amps.
When you connect it to the horn, the voltage
drops because of the poor voltage regulation
of your bell transformer. You can try making
a power supply consisting of a heavy-duty, 12.6-
volt, center-tapped filament transformer, heavy-
current diode rectifiers and an inductive surge
protector (CR3) which is also a heavy cur-
rent diode.

Radio Power

My AM-FM-LW-MB-SW has been giving
me problems. On shortwave (4.5-23 MHz) 1
receive unwanted television and AM/FM audio.
Realignment does not help. How can I cure
this?

—T.G.O., New York, N. Y.

Don't we all have the same problems? The
air in Manhattan is not only filled with soot,
but is also polluted with radio signals and noise.
There is no easy cure for your problem unless
you move to Brooklyn.

Soft Egg

Recently, 1 ordered a 550 kHz to 30 MHz
receiver and in my opinion it has the best specs
for any receiver I have ever seen at its price.
But one thing has puzzled me. I have read
Ask Me Another for years, and in nearly every
other issue there has been a letter about Q-

ScIENCE AND ELECTRONICS, formerly Rap1o-TV EXpeaIMENTER

multipliers and filters, mechanical and crystal.
1 have never used filters, and consequently don't
know their purpose, or even what they are. 1
wish you would clarify me on this point, and
then tell me whether the receiver 1 ordered will
suffer, or gain, by having one. Specifications
are enclosed. You will find the receiver has an
excellent Q-multiplier.
—G. R. C. Sitka, Alaska
The specs you sent indicate you do not need
to add a selectivity filter. They’re for receivers
that are not selective. When your Q multiplier
will allow you to adjust IF bandpass from
300 to 4500 Hz at 6 db down, up to 70 db peak
and a 60 db notch, it's like asking for egg in
your beer if you want more. Of course, you
might like egg in your beer—or even in your
coffee as some Alaskans do.

We're Still Right
In regard to an answer in Ask Me Another,
you told S.R.M. of Chicago he could not con-
vert an FM BCB receiver to 108-160 MHz.
Well he can! Any FM receiver can receive, if
tuned properly, from 108-160 MHz. I suggest you
apologize. If the receiver is not truly FM why
can it receive 88-108 MHz signals. Tell me that,
old man.
—Moonbeam, Brooklyn, N. Y.

Moonbeam, of course an FM BCB receiver
can be converted to tune through the aviation
(118-134 MHz), land mobile (150-174 MHz)
and marine (152-162 MHz) bands. But you
won’t be able to demodulate AM aviation sig-
nals unless the receiver is modified to pick up
the AM signal at or ahead of the limiters
since the limiters erase AM. While you will
be able to demodulate FM signals in the land

“. . . and under the dash there's a
hi-fi long playing gramophone!’




- NOW.. .You can follow the footsteps
of America’s Astronauts
on the moon. . .with

the new, inflatable
HAMMOND MOON
GLOBE! /

})

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

This detailed new inflatable globe lets you pinpoint where Apolio 11
Astronauts Neil Armstrong and Buzz Aldrin first walked on the moon.
Find the Sea of Tranquility...the Sea of Serenity...the Ocean of
Sorrows...all the places whose names are soon to become bywords
of the Space Age. Spot mountain ranges, waterless seas and craters.
Find future Apollo mission landing sights. Use the latitudinal and
longitudinal grid to locate every feature—every point that man
explores.

FOR YEARS A DREAM
...NOW A REALITY!

The inflatable Hammond Moon Globe is a
generous 13 inches in diameter; constructed
of tough, lifetime plastic; and most impor-
tant, is expertiy lithographed by Hammond's
own world renowned craftsmen.

Available in Deluxe Wuminated Model,
$16.95, or Standard Model, $12.50

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

]
APOLLO 11 ASTRONAUTS ARMSTRONG, COLLINS, AND ALDRIN

mamsws=sTEAR OUT AND MAIL THIS COUPON TODAY!=maamannq

HAMMOND INCORPORATED, Dept. 159}
515 Valley Street
Maplewood, N.J. 07040

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

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

:7 £ B
Hammond ¥ [’
@  Guarantee

This is to guarantee your 100%
satisfaction with every HAMMOND

ILLUMINATED MOON GLOBE you NAME
buy, oryour money refunded in full. ADDRESS.
HAMMOND INCORPORATED
CITY. STATE ZIP.

Maplewood, New Jersey

rqnl----“---m-|--1

—
©w
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mobile and marine bands, it will be difficult to
separate the stations and audio recovery
(volume) will be low. This is because an FM
BCB receiver is designed to separate stations
whose carriers are 200 kHz apart and to pass
FM signals with =75 kHz FM deviation. Land
mobile channels are spaced 20 to 30 kHz apart
and narrow band FM (=5 KHz) is used. If you
add an NBFM 10.7 MHz selectivity filter at the
IF input, selectivity will be improved, and if
you also replace the discriminator or ratio de-
tector input transformer, greater audio recovery
will result.

Wants AC Only

1 have an AC/DC shoriwave receiver. 1
would like 10 knaw if there is an inexpensive
way 1o convert it to an AC type?

—B. E. M., Sterling, Ill.

The easiest way is to connect a 1:1 isolation
transformer between the set’s power plug and
the power outlet. They come equipped with a
line cord and receptacle into which you can
plug in your set. The harder way is to rewire
the tube heaters from series to parallel and to
install a power transformer in the set. The first
way is cheaper, easier and the results are the
same.

Why Ask Us?

Could you please 1ell me what type or types
of batteries 1 could use in a Silvertone Mode
1919 receiver? N

—T. A. R., Utica, Mich.

Write to Sears, Roebuck & Co., Arthington
Ave., Chicago, Ill., where such information
should be on file.

Neon, Gretchen!

Now a resident of Germany, I need a used
15,000-volt  30-ma, neon sign transformer.
Could you tell me where I might obtain one
for say $8.00 10 $15.00?

—P. B., Mannheim, Germany

With so many taverns serving such fine beer
in Germany, why don't you try asking some of
the barmaids if there’s a defunct neon beer sign
in the basement?

Odd Ball
Where can I get type 8324 tubes for a VHF
transmitter?
—C. E. C., Piusburgh, Pa.
Metropolitan Supply Co., 468 Park Avenue
South, New York, N. Y. 10016, carries them
in stock. Write for their tube catalog. You
might also be able to get them from Griffith
M. Morgan Co., 1337 W. Fargo, Chicago,
Ill. 60626.

Who Took It?
I have a Model 60 Atwater Kent radio. The

Science AND ErecTRONICS, formerly Rapio-TV EXPERIMENTER

~

transformer near the 80 wbe is missing. Where
can 1 find a replacemeni?
—K. D., Colfax, Wis.

6.3 VOLT TUBE SET

B+ 80
500V
P CT 6.3V 25v 25V
5V CT CT cT CT
<& &
H7 VAC

While we recall most AK receivers, we don’t
remember if the 60 employs 2.5 volt or 6.3 volt
tubes. If the latter, a Triad R-10 A (or equal)
power transformer should do. However, if 2.5-
volt tubes are used, you also need one or two
2.5 volt filament transformers (Triad F-6X, for
example), depending upon whether the AF
output tube filaments are isolated from the
heaters of the other tubes. See diagram. The
same techniques can be used with other early
vintage receivers.

Those Were the Days . . .

1 wonder if you have any information on a
broadcast swation whose call letters were
WEAF? 1 have no idea when it went off the
air, but I know such a siation existed because 1
saw an RCA AM/SW radio, with one of its
push button station selectors labeled WEAF.

—R. W., Washington, N, J.

It is now WNBC and is owned by NBC. It
used to be owned by AT&T. By the way, there
is a WEAF on the air today. See White’s Radio
Log.

We Aim to Satisfy
Would you please show me the simplest plans
for an electronic organ (not the kind with keys
but the kind with the knob you turn 10 get a
high or low tone)?
—D. J]. W., Union City, N. J.
In this issue, Bud!

Remote Control
Would you please give me a simple diagram
so I can build a remote unit (not wireless) to
control TV volume local and/or remote along
with switch capability to use remote only, local
anly, or both speakers?
—R.B.V., Montgomery, Ala.
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i START SENDING ME SCIENCE & 8
: 0 o MECHANICS . .. enter my subscription for 14 U

issues ot the special Introductory rate for new i
subscribers of $3.00—which SAVES ME $1.66 over B

FOR FOREIGN SUBSCRIPTIONS fexcept Canada) add $1.00

MAIL TO: Science & Mechanics, Dept. 161
229 Pork Avenue South
New York, N.Y¥. 10003

|

[ ] the regulor rote. g
) O 1 enclose $3.00 [ Pleose Bill me i
] |
| ) |
l NAME (PLEASE PRINT—it prevents errors) l
] |
[} STREET ADDRESS [ ]
| 1
§ cuy ]
| 1
l STATE ZIP CODE l
| |
| |
| |

.+« and enjoy reading the magazine that keeps
you abreast of the fast changing world we live in
.« . the only magazine in its field that Is always

forthright. .. critical... controversial

THE NEXT 14 ISSUES of SCIENCE & MECHANICS will bring you in
word and picture the very latest news of developments in s¢ience and
technology . . . for the young in outlook.

YOU'LL ENJOY reports In word and picture covering:

Latest technology Medicine Tools
Weapons Boats New Products
Automobiles Planes ..« @xciting world events.

SCIENCE.& MECHANICS was the very firsf to report:
FIRST o088 ...8clentists concern over another California earthquake
» . COMparative performance of automotive diagnostic centers
»+ . the exposure of Russian space walk films as frauds
» + « the Inside story of the government UFO report
«+» Senator Proxmire’s warning of credit card dangers

PLUS . .. regular features like these:

ASK JOE GUTTS . .. answers to readers’ questions that really get
down the brass tacks Information and give you sources for products,
information, catalogs, etc.

WHAT'S NEW . . . lilustrated reports on new products

YOUR CAREER AND JOB ... where to get informatioh on getting
anead , .. and lots, lots more. °

MAIL THE COUPON ABOVE today and don’t miss out on the hard hitting
_news magazine that's so interesting...so different...and SAVE $1.66 too!

14

*
i

ssues ONLY $3.00 —YOU SAVE $1.66
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NEW DEVELOP-
MENTS in the world
of electronics come
so fast these days
that there’s hardly a field where there aren’t
new application breakthroughs.

THAT'S WHERE the bigger and better cov-
erage you find in every issue of SCIENCE
AND ELECTRONICS comes in. It keeps
you posted on the really important develop-
ments in language you don't have to be an
engineer to understand...with diagrams you
can easily follow.

DON'T RISK missing the kind of reading that
has made SCIENCE AND ELECTRONICS
(formerly Radio-TV Experimenter) must
reading evefy issue for practicing electronics
hobbyists —amateurs, SWLs, CBers, experi-
menters, project builders.

You can SAVE PLENTY when
you use the coupon below v

BE SURE of every issue by subscribing now

..and you'll be saving over the cost of buy-
mg your copies on the newsstand...and you'll
never miss an issue because the postman will
bring it right to your door. Clip and mail the
coupon today. 3

P e ===

Science and Electronics I
229 Park Avenue South New York, N.Y. 10003 Dept. 160 I

1 don’t want to miss a single issue. Enter my sub-
scription for:

3 3 years — 18 issues — $10
SAVING ME $3.50 over the newsstang price

3 2years —12 issues —$7
SAVING ME $2.00 over the newsstand price

3 1 year —6 issues —$4
SAVING ME 50¢ over the newsstand price

3 1 enclose § 3 Please bill me

HAME
STREET ADORESS

CiTy

STRTE ZIPCODE
Outside U.S. and Canada: Add $1.00 per year
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Scrence AND ELECTRONICS,

ASK ME ANOTHER srrvrvrsrsrsrsrsrdesrvt

Why bother? Allied Radio has a new Remote
Speaker/Control Unit kit that’s real cheap and
includes a timer. It’s cheaper than buying parts!
get their address from their ad in this issue.

Salty TV
What kind of antenna can | use on my boat
for a TV set? The built-in telescoping antenna
is not adequate.
—O.H., San Francisco, Calif.
You can get a very compact marine TV an-
tenna from JFD Electronics, 1462 62nd St.,
Brooklyn, N.Y. 11219, or almost any marina
or TV store can order one for you. It has two
removable. telescoping elements. You may have
seen similar antennas on limousines. A long
coaxial cable is included plus a control box
which permits adjusting the antenna electrically
for best reception on a specific channel. Some-
times a good omnidirectional FM antenna can
do the job.

Go Tape Cartridge

My kids want to play recorded music when-
ever 1 take the boat out on a cruise. The needle
(the hi-fi boys call it a stylus) won't stay in the

record grove. Got any suggestions?
—E.T., Hamilton, Bermuda
Forget phonograph records. They're being
obsolesced by tape cartridges and cassettes. You
can get a cartridge or cassette playback system
(Continued on page 99)

Metric Unit Prefixes

Prefix sz:." ':“;' Numerical Value
teral T |10 ftrillion 1,000,000 000 000
10!* thundred-billion I00 000
10t¢ [ten-bittion 10,000,000,000
giga] G [ 10 |biltion 1,000,000,000
10* |hundred-million 100,000 000
107  [ten-million 10,000
mega| M | 10° Imillion 1,000, 000
104 |hundred-thousand|100,000
myria| my | 10* |ten-thousand 0,000
kiloj k | 10° (thousand 1,000
hecto| h | 102  (hundred 100
deka| da | 10! |ten 10
10°  lone 1
deci| d | 10-! |tenth .1
centil| ¢ | 10-2 |hundredth .01
milll] m | 10-3 [thousandth 001
10-¢ |ten-thousandth  |.0001
10°* }hundred-
: th dth 00001
| micre| » | 10-¢ |millionth .000 001
E 10+7 |ten-millionth .000 000 1
; 10-% |hundred-miltionth |.000 000 0t
nano| n | 10-* |billionth .000 000 001
10-1¢ |ten-billionth .000 000 000 1
10-4 |hundred-bitlionth 1.000 000 000 01
pico| p | 1022 [trillionth 000 000 000 001
10-!3 |ten-trillionth .000 000 000 000 1
10-3* {hundred-trillionth |.000 000 000 000 01
femte| f 10-% |quadrillionth 000 000 000 000 001
10-1¢ |ten-quadrillionth |.000 000 000 000 000 1
10-17 |hundred-
quadrillionth 000 000 000 000 000 01
attel a | 10-1 |quintillionth 000 000 000 000 000 001
TR T =

formerly Rap10-TV EXPERIMENTER
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- WHERE TO FIND THE FCC FOR MEN WHO NEED WEATHER INFO

AT DISTRICT OFFICES n An SH BK
THROUGHOUT THE U.S.

Dist. Invents the
1 1600 Customh ’
Bostonu:dgg; (())%sleOQ W or /d S
2 #8 FYedirallv BUIIYdmkg'l%} Washington St. Istand aﬂ/y
ew Yor ew Yor
3 1005 New U.S. Customhouse I nSta nt

Philadelphia, Pa. 19106

4 415 U.S. Customhouse, Gay and Water Sts. We d t h e r

Baltimore, Md. 21202

§ 405 Federal Building R d
Norfolk, Va. 23510 a Io
6 §010 Atlanta Merchandise Mart, 240 Peachtree
t., NE
Atlanta, Ga. 30303 s
7 Federal Building, Box 150
Miami, Fla. 33101
8 608 Federal Office Building, 600 South St.
New Orleans, La. 70130 Touch— Pre-Set

9 5636 New Federal Office Building, 515 Rusk Ave. Touch—irsON  I'sOFF Controle
Houston, Tex. 77002 U . 3 ” S
10 708 Jackson St., Room 401 Imgque quare
| Dl e 26708 Talking Barometer Pad
£ 11 Room 50 Mezzanine Floor, 849 South Broadway .
i Los Angeles, Calif. 90014 From your desk or deck—monitor the new

US. Gov't 24-hour VHF weathercasts on
162.55 MHz with a palm-size cube radio that's
battery-operated and PRE-SET for instant

12 323A Customhouse, 555 Battery St.
San Francisco, Calif. 94126

13 441 New U.S. Courthouse, 620 S.W. Main St. automatic listening. Invented by 47-year-old
Portiand, Ore. 97205 Radio Shack for its brilliant “Realistic” line.
14 806 Federal Office Building, 1st Ave. and Marion St. Volume, fine tuning controls hidden under the
Seattle, Wash. 98104 set! Just touch the Play Bar to turn on and offt
15 521 New Customhouse, 19th bet. California and Rosewood details. Solid state circuit. An unu-
Stout St. sual and inexpensive gift.
B, ity G- AVAILABLE COAST TO COAST
16 208 Federal Courts Building, 6th and Market Sts. IN 600 RADIO SHACK STORES®

St. Paul, Minn. 55102

17 3100 Federal Office Building, 911 Walnut St.
Kansas City, Mo. 64106

18 826 U.S. Courthouse, 219 South Clark St.
- Chicago, IIl. 60604

19 1029 Federal Building
Detroit, Mich. 48226

20 328 Post Office Building, Ellicot and Swan Sts,
Buffalo, N.Y. 14203

21 502 Federal Building, 335 South King St.
Honolulu, Hawaii 96808

22 322-323 Federal Building
San Juan, P.R. 00903

23 55 U.S. Post Office Building
Anchorage, Alaska 99501

24 521—12 Street, N.W., Room 204-A
Washington, D.C. 20555

* See phone book. Or order by mail.

Free Color Catalog

See what's really new in electronics

RADIO SHACK

l
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DIV. OF TANDY CORP, :
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LITERATURE

ELECTRONIC PARTS

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

ks, hi-fi components and gifts.
Do it now!
%5. Edmund Scientific’'s new cata-

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

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

1. Allied’s catalog is so widely used
as a reference book that it’s regarded
as a standard by Beogle in the elec-

on’t you have the
1969 Allied Radio catalog? The sur-
prising thing is that it’s free!

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

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

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

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

108, With 70 million TV and 240
million radios somebody somewhere
will need a v tube repl
at the rate of onc a second! Get
Universal Tube Co.’s Troubleshooting
Chart and facts on their $1.50 flat
rate per tube.

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

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

% 6. Bargains galore, that’s what's in
store! Poly-Paks Co. will send you
their latest 8-page flyer chock-full of
Poly-Paks’ new $1.00 electronic and
scientific "‘blis-dor” paks and equip-
ment.

No electronics bargain hunter
should be caught without the 1969
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look like misprints. Buying is
believing.

CB—AMATEUR RADIO
SHORTWAVE RADIO

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

146. 1t may be the first—Gilfer’s \sJ)e-
ciality catalog catering to the SWL.
Books, rigs, what-nots—everything you
need for your listening post. Go Gilfer,
circle 146!

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

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

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

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

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

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

pocket!

46. Pick up Hallicrafiers’ new four-

ﬁase illustrated brochure describing
amlciraft%rrs; line l;.ful monitor receivers

—police, ambulance, emergency,

weather, bux{qess radio, all yours at

the flip of a dial.

SCIENCE AND ELECTRONICS,

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

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

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

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

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

t
103. Squires-Sanders would like you
to know about their CB transceivers,
the *“23’er” and the new *‘S5S.” Also,
CB accessories that add versatility to
their S-watters,

TOOLS

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

Xcelite will send Bulletin N867 on
request.
118. Secure coax cables, speaker

wires, phone wires, etc., with Arrow
staple gun tackers. 3 models for wires
and cables from %16” to 2”7 dia. Get
fact-full Arrow literature.

ELECTRONIC PRODUCTS

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

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

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

144. Hear today the organ with the
“Sound-of-Tomorrow,” the Melo-
Sonic by Whippany Electronics. 1t's
portable—take it anywhere. Send for
pics and descriptive literature.,

12, C. B. Hanson new Automatic
Control records both sides of a tele-
phone call automatically—turns off

automatically, too! Get the details
—today!
126. Did you dig Delta’s new litera-

ture package chucked full of pics and

formerly Rapio-TV ExrriMeNTER
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LIBRARY...

% Starred items indicate ad-
vertisers in this issue. Consult
their ads for additional

formation and specifications.

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

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

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

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

SCHOOLS AND EDUCATIONAL

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

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

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

HI-FI/AUDIO

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

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

119. Kenwood puts it right on the
line. The all-new Kenwood FM-stereo
receivers are described in a colorful
booklet complete with easy-to-read-

TAPE RECORDERS AND TAPE

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

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

31. All the facts about Concord
Electronics Corp. tape recorders are
yours for the askin% their free 1970
catalog. Portable, battery operated to
four-track, fully transistorized stereos
cover every recording need.

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

35, If you are a serious tape audio-

and-compare spec data. et your phile, you will be interested in the
%74. Get two free books—*“How to €OPYy today! all new Viking/Telex line of quality
Get a Commercial FCC License” and tape recorders.
“How to Succeed in Electronics”"— 30, Shure’s business is hi-fi — cas- !

from Cleveland Institute of Electron-
tcs. Begin your future today!

%3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build

tridges, tone arms, and headphone
;l}:lpl.l Make it your business to know
ure

17. Mikes, speakers, amps, re-

TELEVISION

*70.
semble a Heath

Need a new TV set? Then as-
TV kit. Heath has

20 radios and electronic circuits; ceivers—you name it, Electro-Voice all sizes. B&W and color, rtable
parts, tools and instructions come makes it and makes it good. Get the and fixed. Why not build the next
with course., straight poop from E-V today. TV you watch

142, Radio-Television Training of 99. Get the inside info on why 127. National Schools will help you
America prepares you for a career— Koss/Acoustech’s solid-state am learn about color TV as you
wot a job. 16 big kits help you leamn fiers are the rage of the experts. Col- assemble their 25-in. color TV kit.

as you build, 120 lessons. Get all the
facts today!

orful brochure answers all your ques-
tions.

Just one of National’s many exciting
and rewarding courses.

'-----------------------------------"
] ]
(] SD(;:E.N(II;OAND EECaEs [:] Indicate total number of booklets requested |
1 229 park Avenue South 1 2 3 4 5 6 7 8 9 10 ]
I New York, N.Y. 10003 q . ]
0 Please arrange to have the lit- 1 12 14 17 23 26 30 31 34 35 3
i erature whose numbers | have 42 44 45 46 48 70 74 78 96 99 1
(] circled at right sent to me as (]
1 soon as possible.hl a(??’ encl?‘ls- 100 101 102 103 104 106 107 109 111 114 "
g B 2% ooy handling: (No 116 118 119 123 126 127 129 130 135 136 §
[ e ) 2 Ele ) s 137 140 141 142 143 144 145 146 1
I maximum. ]
] ]
1 NAME. 1
1 ADDRESS. 1
] ]
(] CITY. []
: STATE ZIP :
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Thre= students from all-girl physics class at Moline, lll. high school examine wave
patterns projected by ripple tank. That's instructor F. Darrell Goar in;center.

f an all-girl physics class sounds a mite un-
likely, take it from Moline, Ill.’s F. Darrell
Goar that you're wrong. Pleased as punch with
his success in attracting girls to his physics
classes, Mr. Goar thinks his approach the like-
liest thing since Newton's apple.

Asked why sex should split physics classes,
Mr. Goar explains that girls invariably assume
the role of a secretary when paired with boys
as partners in lab experiments. Rather than be
participants, they lapse into a spectator role,
recording data while the boys manipulate the
apparatus. Results to date support Mr. Goar’s
thesis in toto. ]

Mcline's all-girl physics class makes use of curriculum published by Raytheon's D.C.
Heath and Co. Class has received award from American Association of Physics Teachers.
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® ® On March 6, 1969, the Netherlands An-
tilles issued an attractive blue, green and ultra-
marine 25-cent stamp whose unusual design
commemorates the opening of the islands’ latest
telecommunications facilities. All mail dis-
patched on that date from Kralendijk, Bonaire,
received in addition to the regular postmark, a
distinctive “First Day of Issue” cachet. This re-

Netherland's "First Day of Issue’ Cashet

peats the concentric circle theme to suggest
radio waves. The stamp, designed by Oscar
Ravelo, a Curacao artist, features the new an-
tenna superimposed on an outline map of Bon-
aire, one of the six islands that comprise the
Netherlands Antilles.

® As long ago as 1887, Curacao was linked
with the first trans-Atlantic cable, which had
been laid on the ocean floor only a year earlier.
This was significant, for Curacao enjoyed a vital
position as a world trade and commerce center
in the Caribbean area.

® Until the islands attained independence in
1954, they had formed a colonial unit ruled by
Holland since the days of Peter Stuyvesant—
and under whose New Netherlands administra-
tion they had been governed. Although there
really are six islands in the group (Aruba, Bon-
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aire and Curacao off the South American coast,
and St. Maartens, St. Eustacius and Saba 1,500
miles north east near Puerto Rico) the Dutch
simply called all, “Curacao,” or Dutch West
Indies.
@® Wireless communications were installed and
opened on Oct. 16, 1908, under the Nether-
lands Antilles Radio and Telegraph Adminis-
tration, putting Curacao right behind the United
States and Canada in the adoption of that then-
new communications medium. The coastal ra-
dio station, PJC, was the very first one built in
the entire Caribbean territory.
® Daily radio contact was established between
Curacao and The Hague in 1926, and later that
same year, was extended to send regular mes-
sages all the way to Java; in the Dutch East
Indies, 13,000 miles away.
® These developments and Curacao's eminent
leadership in the telecommunications field
served to promote the setting up of a radio
broadcasting system throughout the islands,
with the first station opened in 1934,
® Following World War 11, private radio
broadcasting transmitters were installed in other
Antillean islands. A United States firm—Trans
World Radio, Inc.—opened a powerful station
on Bonaire in 1964. This led to the signing of
a contract with the Dutch World Broadcasting
System to provide air-time to relay programs
from Holland to the Caribbean, North and
South America and even West Africa.
® The programs are carried regularly in
Dutgh, English and Spanish tongues on both
short and medium wave broadcast bands to
reach the largest possible audience within their
range. Until then, Radio Nederland had to rely
solely on its homeland transmitters whose
power was insufficient to reach all the desired
destinations.
@® These relay transmissions proved so success-
ful and practical that Radio Nederland built its
own facilities on Boraire—the island especially
noted for its tranquil resort beaches and fla-
mingo flocks; unlike Aruba and Curacao, this
isle has no large refinery or other industries
whose electronic controls might interfere with
the sending of clear signals.
® With these new 300-kilowatt transmitters, it
now is possible to reach listeners on the entire
Western Hemisphere, Australasia, New Zea-
land, Western Africa and Southern Europe. All
this makes the Netherlands Antilles one of the
most active and important telecommunications
centers of the world.

* * * * * *

® ® What's New?

® Shortly after its announcement that the Bu-

reau of Engraving and Printing—a branch of

the Treasury Department that produces United

States stamps for the Post Office Department—
(Continued on page 108)
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ssememssw 1 X by JaCk Schmidt

“Just one more, ‘Testing, one, two,

‘‘Okay, Rodney, tell me! What seems
three’, out of you and I'll..."”

to be upsetting the test department?”

“‘Production is running along as usual...

““If you put the fuses there, the
and that seems to be our trouble!”

customers will be able to get at them!"”

‘. ..thereby insuring high-speed | *If you're out of 3SME2B books, then
delivery to the shipping department!”’ | stick in the old 2K2A instruction books!”
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cience and

the Heciorie
BOTDGC
MOTOR

the
Battery
Operatec
Transistor
Direct
Current
moior
you

can

build
today!

by Charles D. Rakes

OW HERE IS an electronic project that will baffle
your non-scientific friends. Sans commutator,
brushes, and/or mechanical contacting points, this
motor gets its modus operandi from an unicue ap-
plication of the switching capabilities of transistors.
Our BOTDC (Battery Operated Transistor Direct Cur-
rent) motor will be a traffic stopper at any science fair
and should put you in the running as a winner.
WHAT MAKES TM RUN. In a static condition (ro-
tor stationary), no current will flow through the cir-
cuit even though the battery is connected. Reason
is that the transistors are biased to cut-off (non-
conducting). Thing is, though we’ve said no current
will flow, actually a small leakage current (inherent
in nearly all transistors) does flow. (Turn page)

JaNuary, 1970



32’

T T T E T T T T T T T T Y S § § T — W L i

IK TO 10K
OHMS
(SEE TEXT)

+

C1—1-uF, 200-V capacitor
' D1—General purpose silicon

1N4003 or equiv.)

L1—1000 to 5000-ohm relay coil, similar to
coil used in Potter & Brumfield KA11AY
relay

L2—10 to 50 ohm DC relay coil, similar to
coil used in Potter & Brumfield MRT1D relay

diode (type

Q1—2N3639 silicon epoxy pnp transistor
{Raytheon)
Q2—2N2102 silicon npn power transistor

{Motorola or Delco)
R1—1200-ohm, V4-watt resistor
R2—150,000-0ohm, 4-watt resistor
R3—3300-ohm, Vh-watt resistor
R4—150-chm, V4-watt resistor
R5—180-ohm, V,-watt resistor
R6—1000-ohm, V5-watt resistor

—O0—
L2
10 TO 50 OHMS <
(SEE TEXT) Bl =
6-24Vv —
R7
13
lﬂ SPKR
8n.
X
D SR

Schematic diagram for the electronics circuitry of the BOTDC Motor. Battery
is disconnected by removing the leads from the binding posts on this beard.

BILL OF MATERIALS FOR TRANSISTOR MOTOR

R7—12-0hm, 1-watt resistor

S1—Spst miniature toggle switch (Lafayette
9976162 or equiv.)

1—Speaker, 2-in., 8 ochm (Lafayette 9976036
or equiv.)

4—Magnets, horseshoe 1 x 1V, x 5/16 in.
(Lafayette 1473303 or equiv.)

2—Binding posts (Lofoyette 9976233 or

equiv.)
Misc.—¥-in. plywoad, V4-in. plywood (ar
phenolic, epoxy glass, hardbaard sheet),

Va-in. aluminum sheet, cluminum or steel
strapping for mounting brackets, ball bear-
ing assemblies, 4 -in. steel red, perf beard,
push-in pins, rubber feet, name plate, shaft
coupler (Hommarlund FNC46S ar equiv.),
solder, hookup wire, hardware, etc.

sy

But this isn’t sufficient to create a strong
enough magnetic field in the driving coils to
sustain rotation.

After the rotor has been given a push to
start rotation with the transistors energized
by battery Bl1, a voltage is induced in the
coil as one of the magnets approaches pickup
coil L1. This voltage, coupled through diode
D1 produces a negative pulse onthe base
of Ql. This pulse turns on QIl, which de-
livers a positive current pulse to the base of
Q2, turning it on. This, in turn, produces a
negative pulse at the base of Q3, turning it
on. As conduction of Q3 increases it's driv-
en to saturation, thus placing full supply
voltage across driving coil L2, creating a

Rear view showing speaker, electronics
board L2, and general positioning of the va-
rious parts of the moter. Switch S1 turns off
speaker which monitors the pulses as they
are generated. The clicks attract attention.

maximum magnetic field in it. This mag-
netic increase and decrease drives the rotor
on its axis.

Since all of the magnets on the rotor have
been oriented (see construction details) so
that the magnetic field in L2 attracts them,

"BEARING
RETAINER
PLATE

ROTOR Diac; Sl

sl

SPEAKER
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ROTOR DISC

SPEAKER

SEARING RETAINER PLATES

Top view of motor board showing position of
rotor bearings that must be aligned to ensure
minimum friction for rotor shaft. Retaining
plates hold rotor bearings firmly in supports.

the motor magnet is magnetically pulled to-
wards L2, thus sustaining the motion of the
rotor.

Because of the positioning of the magnets,
one approaches L2 while another is passing
L1. This creates.a new pulse, which again
turns on the transistors. The pulsing on of
the transistors develops magnetic saturation
pulses in L2 that keep the motor in motion.
Its speed is limited by the voltage of bat-
tery Bl, which, in our motor, can be any
DC voltage from 6 to 24 volts.

We’ve included a smal speaker together

Just as there are two sides for every story
our BOTDC Motor has another side, too. One
viewed here shows positioning of Q3 on its

heat sink as well as location of coil LI,
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with switch it on or off, merely to attract
attention if you are exhibiting your motor.
Each time a pulse is developed a click can
be heard in the speaker.

Current consumption is quite low (our
model, using coils of 30 and 1000 ohms
respectively for L1 and L2, draws 55 mA
at 6 V). Therefore, you can expect relatively
long battery life. If a small friction load is
placed on the rotor shaft the total current
drain will increase slightly. As this load is
increased, slowing the rotor and eventually
stopping it, current consumption will drop
proportionately. When the rotor is stopped,
current consumption will drop to the same
level as the unit drew before rotation started
(all transistors turned off).

This decrease in current drain with an in-
crease in load is just the opposite condition
of that for a conventional motor in which
current drain increases as the load does. If
a DC motor is stalled and the current isn't
shut off, the excess heat generated by the cur-

SPEAKER

Right side of motor assembly detailing loca-
tion of speaker and its mounting plate, coil
L2, one bearing support block, and the rotor
disc. Note shaft coupler referred to in text.

rent flowing through its windings will event-
ually destroy the motor completely.

Let’'s Make It We built our Transistor
Motor on a 7% x 8 x 3 -in. plywood base-
board. We made two wooden blocks (3'%s
X 2 x % in.) to support the rotor. Any non-
metallic material such as plywood, hard-
board, phenolic sheet, epoxy glass sheet, etc.,
can be used for the rotor disc (we used hard-
board). The rotor shaft is made from a
length of Y4-in. dia. steel rod, running in
anti-friction bearings. We used small ball
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TR,
T " t..
EAF
A
N-(SEE
TEXT)
I“
3%
X

+

Z;MGNET
MOUNTING HOLES
{1 0F 4)

COUPLING

MOUNTING

i

BEARING HOLD DOWN
PLATE 2 REQUIRED

="
g oy 0
. Viog §
Construction details on parts you H i ' ):
must fabricate. It should be noted | © 0 © © ! H 0:,
that angles for coil brackets may 3" L
have to be adjusted to match '4-—- - I‘—l —
4

the coils you purchase locally. "

- | ry — re— | F —-—

L2 BRACKET L1 BRACKET

bearings which can be purchased from your
hardware dealer, mill supply house, or sur-
plus machinery dealer.

Coils L1 and L2 are standard relay coils.
If you can’t get the ones we list in the Parts
List, perhaps you can find surplus relays
using coils having specifications similar to
those we used.

With the exception of transistor Q3, coils
L1 and L2, and the speaker and its on/off
switch, all electronics components. are
mounted on a‘2% x 4Y-in. piece of perf

SciENCE AND ELEcTRONICS, formerly RAp10-TV EXPERIMENTER

board using push-in pins to hold the various
parts and also to serve as points for elec-
trical connections.

Transistor Q3 and the speaker are each
mounted on separate and identical 3 x 414
X %e-in. aluminum brackets. The mounting
bracket for Q3 also serves as its heat sink.
The speaker grille can be a series of holes
drilled in the bracket in a suitable pattern
within a 1%:-in. circle. Alternatively, you
can cut a circular hole 1%-in. diam. and
back it up with a piece of perf board, per-




forated metal, or screening to protect the
speaker cone.

The perf board containing the circuit com-
ponents is fastened to the rear of the Q3 heat
sink with 1%s-in. to 1%-in. long spacers to
hold it away from the heat sink and Q3’s
terminals in order to prevent short circuits
in the wiring on the perf board.

The only other structural parts that have
to be made are the mounting brackets for
coils L1 and L2 and the bearing retainer
plates. Details of dimensions and bending
angles are shown in the drawings (those for
the coil mountings are only approximate).
You'll have to establish final size and angles,
depending on the type of coils you actually
buy. Coil L1 should be mounted on the
baseboard and the bracket angled so that
there is a Y4-in. clearance between its pole
piece and the face of any magnet on the
rotor as it passes the coil. Similarly, L2
should be mounted on the baseboard as
shown so that there is V&-in. clearance be-
tween its pole piece and a magnet face.

When cutting the notch that holds the
bearing in the wooden blocks, keep its depth
sllghtly less than the diameter of the bearing
you re using. This will help clamp the bear-
ing in position when the hold-down plate is
fastened to the block.

If you can’t find a flange plate with a bush-
ing to hold the shaft to the rotor disc, a
simple way to make one is to start with
a fiexible coupling designed for mounting
between a variable capacitor and dial of a
radio. Carefully remove the bushings from
the center supporting the washer bushings
leaving the flexible arms attached to the
bushings. Drill a hole in the center of the
motor’s rotor disc so that it will sit snugly
around the shaft.

This done, slip the bushings removed from
the coupler, one over each end of the shaft,
and fasten the arms to the disc. What you
have done, really, is to substitute the motor
disc for the smaller diameter washer orig-
inally holding the two bushings together in
the flexible coupling. Be sure the set screws
in the bushings are tightened against the
shaft to ensure proper alignment and rota-
tion capability of the rotor assembly.

Assembile the electronics and wire the mo-
tor in accord with the schematic. Be sure
to doublecheck your wiring to make certain
there are no errors and that DI is correctly
polarized. Now that you've completed the
hardest work of the project, you're ready to
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nnish putting together your motor and hav-
ing some fun.

Fitting the Pieces Together. First
mount the bearing mounting tlocks and coil
brackets to the baseboard. Slip the bearing
assemblies over the ends of the rotor shaft
and mount this assembly in the bearing sup-
port blocks. Before tightening the bearing
hold down plates, be sure the bearings are
aligned so that the shaft will turn freely with
a minimum of friction.

Now mount the magnets to the disc, ar-
ranged as shown in illustrations. After
mounting and wiring the electronics as-
sembly, the speaker, and coils L1 and L2,
you're ready to orient the magnets. To do
this, connect the battery to the motor and
connect a temporary jumper from the col-
lector to the emitter of Q3. Slcwly rotate the

| OF 4
MAGNETS
ROTOR
Bisc

ELECTRONICS
ASSEMBLY

SPEAKER

Rear view showing general placement of vari-
ous parts of motor. Electronics board is held
away from mounting plate with spacers.

rotor disc by hand so that each magnet is
brought past L2. If the magnet is attracted
towards L2, it's correctly positioned and
should be tightened in this position. If, on
the other hand, the magnet is repelled, loosen
its mounting screw and turn the magnet 180
degrees on its axis; it then should be mag-
netically attracted by L2 and can be tight-
ened in this corrected position.

Final Adjustment. Remove the tempo-
rary jumper from Q3, leaving the battery
connected, and give the rotor a turn in either
direction. If all is well the rotor will con-
tinue its rotation, slowly picking up speed to
a maximum (dependent on battery voltage)
and will continue running at full speed until
the battery is disconnected.

If the rotor doesn’t continue to turn and
pick up speed after you've given it its initial

(Continued on page 102)
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By ARTHUR 8. COOKFAIR

 PAMODS PATENTS -

No. 1,102,653

GODDARD’S FIRST
“ROCKET APPARATUS”

A century ago the idea of sending rockets
to explore outer space was a science fic-
tion dream; today it is a fascinating reality.
But for the dream to become a reality re-
quired the efforts of a special breed of men.
Such a man was Robert H. Goddard—fore-
most of the rocket pioneers.

As a teen-ager at the turn of the century,
Goddard dreamt of space exploration. By
the time he finished college, in 1911, the
dream had become an obsession. While most
Americans were getting used to the sight of
the new horseless carriages bouncing along
on crude roads, the young scientist was busy
designing rockets to study the outer reaches
of the earth's atmosphere.

His first patent, titled “Rocket Apparatus™
(shown in the accompanying illustration)
was granted in 1914. Years ahead of his
time, Goddard set forth advanced concepts
that were to be used more than three decades
later, when the United States space program
began. The patent describes the use of mul-
tistage engines to reach greater altitudes
and tapered nozzles to provide maximum
thrust from the burning gases. The rocket
was designed to carry a pay-load of photo-
graphic and recording instruments in a spe-
cial gyro-stabilized compartment. At the end
of the flight, the apparatus could be returned
to earth by parachute, without damage to
the instruments.

Although the patent was granted, the true
significance of the invention was not recog-
nized at the time. In a world preparing for
war, it went almost unnoticed. .

“on was used exten-

During WW |. When the United States
entered World War I Goddard offered his
services to the government. But the military
authorities weren’t interested in space ex-
ploration, and the young rocket expert went
to work on a more “practical” project—a
portable, rocket-powered cannon, capable of
knocking out a tank but light enough for
a foot soldier to handle. The rocket cannon
wasn't completed in time for use in the first
World War. But
twenty-five years
later a streamlined
version of the weap-

sively in World War
Il and became known
as the bazooka.

The Liquid Rocket.
Throughout the
1920s, in his spare
time from his duties
as a physics professor
at Clarke University,
Goddard  continued
his experiments with
rocket engines. When
he reached the limit
of his own finances,
his work was kept
going with the (Con-
tinued on page 110)

A drawing that any
high-school freshman
can draw was Fig. 1 in
Goddard’s first patent.

i
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TOP LIGHT
TROBOSCOPE

Here's a compact stroboscope that takes only
one evening to build and many more to enjoy!

Janvary, 1970
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TP (LT
[ROBUSENRE

brilliant as the expensive units using Xenon
lamps. However, its simplicity of design and
moderate cost will more than offset this
major difference and certainly make this a
worthwhile project to build.

How It Works. Transistor QI, acting as
an audio oscillator, generates AC voltage in
the primary of transformer T1. The second-
ary steps up the voltage which is rectified
by diodes DI and D2 to supply DC current
to capacitor C1. When the voltage builds up
high enough V1 fires, discharging C| and the
whole process is repeated. The frequency
and output voltage of the oscillator is con-
trolled by varying the base bias of transistor
QI through R1, R2, and R3. This varies the
DC pulsing, which, in turn, determines the
charging of Cl and the rate of flashing of
the Strobotron tube, V1.

Tl

r

R2

i
Rl
All wired up and ready to go, the Stoplight
Stroboscope looks simple enough to wire in

one evening. Motorola transistor can be
mounted inside box—but looks exotic outside.

Note that transformer T1, designed to step
down the 117 VAC (normally applied to its
primary) to 6.3 V in its CT secondary, is
connected in just the reverse manner. In our
StopLight Stroboscope the 6.3V CT primary
is the tank coil of the oscillator, and the
normally 117V primary becomes the second-
ary, in our circuit, providing a step-up ratio
of better than 18.5 to 1.

How to Make It. We used a 6%4 x 3% x
1%-in. molded black bakelite case with

Hearing is believing!

HEP200 F 2

Qi ,

You can verify the
“How It Works” notes
on this page by plac-
ing your ear next to
the plastic box of the
unit. You'll hear an
audio tone that will
stop with each flash-
ing. With the strobo-
scope set for a slow
flashing rate, you can

1D2I
/SN4
Vi

R2
100Q

B1—6-V battery {Eveready # 731 or equiv.)

C1—0.2-uF. 600-V capacitor

D1, D2—1.0 Amp, 1000 PIV silicon diode
rectifier (international Rectifier SA10 or
equiv.)

Q1-—HEP-200 Motorola transistor

R1—2000-ohm, linear taper potentiometer
{Allied 46E3785 or equiv.)

R2—100-chm, linear taper potentiometer (Al-
lied 46E1102 or equiv.)

R3—39-ohm, Va-watt resistor

detect a slight tone
increase from the be-
ginning of each squeak

to the end. This is caused by the loading ef-
fect of C1 which lessens as a charge is taken
on. The squeak ends when V1 flashes, be-
cause the ionized tube is a short circuit across
the transformer, preventing the oscillator cir-
cuit (Q1 and associated parts) from working.

PARTS LIST FOR STOPLIGHT STROBOSCOPE

T1—6.3-V @ 1.5 amp CT filament transfor-
mer (Allied S4E1419 or equiv.)

V1—I1D21/SN4  Sylvania Strobotron
($7.30 from Allied Radio)

1—6% x 3% x 17%-in. molded plastic
ond panel (Allied 42E7885 or equiv.)

1—4-prong tube socket (Allied 47E0024 or

tube

box

equiv.)
Misc.—Tie strips, knobs, hardware, hookup
wire, solder, etc.
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matching panel to house our StopLight. Drill
a 134¢-in. hole in one 3% x 1%-in. end to
mount the 4-prong socket for the Strobo-
tron. Use a circle cutter in a slow-speed
drill to cut this hole. Drill holes to mount
the transistor in the right-hand 6% x 1% -in.
side of the case near the end opposite the one
in which the Strobotron socket is mounted.

Transformer T1 is mounted in the bottom
of the box near the transistor terminals. A
three-terminal tie strip is also mounted on
the bottom but near the Strobotron socket.
Resistor R3 is mounted to a tie strip fastened
to the end of the box opposite the one in
which the socket is mounted.

Potentiometers R1 and R2 are mounted
centered on the panel of the box in the clear
space between the 4-prong socket and trans-
former T1. Battery leads are brought out
through a small hole in the end opposite the
socket. The battery lead is fabricated by
twisting together two pieces of different col-
ored hook-up wire. Solder alligator clips to
the leads on the ends outside the box.

Be sure to wire the potentiometers so that
speed increases with clockwise rotation of
R1 (course adjustinent) and with counter-
R

Bt R3

With the front cover removed, the Stoplight
Stroboscope reveals all of its electronics. If
you care to, mount the parts in a larger case
and include battery holders for four D cells.
Sure as shootin’, the D cells will not last as
long as the Eveready #731 job listed in the
Parts List, but they will do the job just the
same—and in one small portable box, too!

clockwise rotation of R2 (fine adjustment).
If either control operates just the opposite,
reverse the leads to it.

Testing Staplight. After mounting and
wiring all of the parts in accord with the
schematic, double-check the wiring, making
sure of the polarity of diodes D1 and D2.
Plug the Strobotron in its socket.

Before connecting the battery, set the con-
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trols at the midpoint of rotation. Prolonged
operation at highest speed could damage the
Strobotron. As soon as the battery is con-
nected the Strobotron should start to flash
off and on. Rotate R1 full counter-clockwise
and the flashes should slow down.

It may be difficult to notice any change
created by the fine adjustment control un-
less you are actually observing a rotating
device; then it will appear to stop the motion
if the coarse control has been adjusted to
the point where the motion appears to slow
down almost to stopping. The flashing lamp
should be brought as close as possible to the
rotating object in order to shine as much
light from the lamp onto the rotating object.
However, remember that the Strobotron
tube, V1, is made of glass. Don’t jam it
into a moving fan blade or gear drive.

Another operation note: do not run the
StopLight so that the Strobotron tube burns
continuously.

Calibratian. There are several ways that
can be used to calibrate the controls. One
method would be to connect a frequency
meter across the Strobotron and read the
frequency directly which would be the same
as the speed of rotation. If a frequency
meter is not available, you may use an 0s-
cilloscope that has a calibrated time base.
Connect the oscilloscope the same as the
frequency meter was connected and count
the number of pulses displayed on the os-
cilloscope screen. This will give an indication
of the frequency.

If these lab instruments are not available
to you, it's possible to shine the flashing lamp
on a turntable or other rotating device whose
speed is known and then adjusting the con-
trols until the device appears to stop. This
will then be your major calibration point.

Another way to calibrate your StopLight
Stroboscope is to use an audio oscillator,
amplifier, and speaker. Set the oscillator to a
low audio frequency and shine the flashing
lamp on the cone of the speaker. When the
speaker seems to stop its motion, the flashing
rate will be the same as the frequency of the
audio oscillator.

Of course you can always borrow a Gen-
eral Radio Strobotoc, if you are fortunate
enough to know some one who owns one and
will be agrecable to your borrowing it.

A word of caution: remember when you
have apparently stopped the motion of a
rotating device by shining your StopLight
stroboscope on it, the device is still running
full speed, so keep your fingers away. ®
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CB FIX-IT SPECIAL

1

STEPS
10
WALKIE-TALKIE
REPAIR

by Homer L. Davidson

on’t give up on that sick walkie-talkie!
D You can fix it yourself by following
our 11 steps to CB walkie-talkie repair.
You don’t have to be a CB expert nor an
expert technician to make minor repairs.
Most troubles are simple and easy to lo-
cate. Only a few hand tools are needed,
and five will get you ten they're in your
workshop now! Have a little patience and
proceed with our step-by-step guide. Re-
member, most CB troubles are easy to
repair. It’s finding the trouble that takes
knowledge, and this we offer you in steps.

40
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1 Check those small dry cells first! If you don't
have a battery tester, check voltage with the
“talk” button depressed. If one or more dry cells
are low, replace all. Be sure dry cell contact sur-
faces are shiny bright or else you lose volts.

4 If you can't turn your walkie-talkie on and
the batteries are good, then you got switch
trouble. The on-off switches in most portables
are flimsy and break easily. Use an alligator clip
across the switch connections—if this works, a
new switch is needed.

If your unit will not go on the air, then it's
5 time to push, poke, and puli to detect loose
components, snapped wires, etc. Poor or mar-
ginal connections are responsible for most trans-
mitter problems. Better go back to Step 2 and do
some careful inspecting and soldering.



3 Walkie-talkie antennas usually break with time
because of the abuse they take. Don’t toss
out the unit because its sky hook snapped. Multi-
2 One big headache common to battery equipment is  section antennas are available at most parts
loose battery leads. Use a small-tip, low-wattage  suppliers and can be installed in your unit. Be
solder iron while making repairs. Apply enough heat to  sure to select an antenna that comes close in
make a good solder joint and stop. Nose around for other  length to the original. A longer antenna does not
loose connections or cold solder joints in the printed  mean better reception or more signal out—it may
circuit board. Check switch connections, too! mean poorer operation because of detuning.

6 No reception? In super-
het models this means
trouble in unit's front end as
a rufe. Check antenna coil for
broken leads or loose connec-
tions. Travel from antenna to
autio section touching tran-
sistor leads as you go. As
soon as buzz comes from
speaker, you know trouble is
in previous transistor stage.
Check for physical defects
and damage before yanking
out any transistors.

7 One good way to get rid
of bugs is to spray them
dead with electronic Raid.
Push-to-talk switches cause
a lot of trouble because of
dirty contacts. It’s not the
switch’s fault. The unit's low
cost prevents use of hermeti-
cally-sealed switches, so dirt
and dust will louse up the
contacts. Use one of the many
contact cleaners currently on
the market place. A short
spray and a dozen switch
pushes should clean up any
trouble in your rng.

(Turn page)
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8 Let's face it, you dfop a walkie-talkie and you

have to pay the price. In this case it means
removing the printed circuit board and patching
it up if necessary, not to mention the epoxy work
needed on the case.

11 If the first ten steps

do not get your
walkie-talkie on the air,
you're in for some dog work.
Most rigs come supplied
with schematic diagrams—
use them to pinpoint trou-
bles. Make resistance meas-

3 The sound from walkie-talkies is never hi-fi,

but it can get worse with time because dirt,
dust, humidity, and what-not tear, jam, warp,
etc., the speaker cone. A quick test is to listen
to the receiver at low volume—if it still sounds
bad, it's time for a new speaker. Most jobs are
8-10 ohm units available from electronic supply
houses. Pick a PM speaker replacement with
the exact dimensions as the original.

10 It your receiver looks like it was sal-

vaged from a vacuum cleaner bag, it's
due for a thorough cleaning. Here’s where
old-fashioned GI spit and polish will pay off.
Use Q-tips and water-color brushes to wipe
and brush away the gook. You'll be surprised
at the defects that can be uncovered this way.

urements and continuity
checks. Use the lowest
scale setting when pos-
sible and likewise for voltage
checks. If a transistor tester
is available, check each tran-
sistor. It's a good idea
to compare measurements
against your other unit if
you own a pair. It's up to
you now, we ran out of space.
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In Orlu,

since April the provisional capital, truck
convoys, loaded with supplies flown in dur-
ing the night, rumble in from the makeshift
airstrip at Uli, |8 miles away. Not far from
the town, radio engineers warm up a short-

Duy begins early in Biafra.

wave transmitter. A rhythmic tuning signal
radiates across the African farmland.

In the tin-roofed town, Biafrans awaken
to the sound of tramping feet and the abra-
sive shouts of drill sergeants counting ca-
dence. Thousands of receivers are switched
on.

“This is Radio Biafra, the home service
of the Broadcasting Corporation of Biafra.
The time is 25 minutes before six and we
are broadcasting in the 41-Meter band. We
invite you to join in our morning devotional
service.”

This morning, as on nearly 900 mornings
before, Biafrans, two-thirds of them Chris-
tian lbos, arise listening to hymns and pray-
ers from Radio Biafra. Most will have no
breakfast. Their faith must sustain through
half a day.

By 6 a.m., a second transmitter is on the
air. It's the Voice of Biafra, the overseas
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by Don Jensen
Shortwave Editor

service, beaming a newscast to the outside
world. Most Biafrans, though, still are tuned
to the domestic channel for the “Early Bird”
program, a wake-up show with fanfares, pep
talks and rousing music.

“Say it loud!” exhorts an announcer.
Throughout the country the still sleepy audi-
ence shouts back at their loudspeakers, “I'm
Biafran and I'm proud!”

For the B.C.B.’s chief engineer, A. S.
Alaribe, formerly senior sound technician
for the Eastern Nigeria Broadcasting Serv-
ice, it has been months of scrounging spare
parts in a dwindling local market, keeping
his transmitters together with spit, string
and sealing wax. It has been equally tough
for the university dons who write the pro-
grams, and for announcers, all veterans of
broadcasting in Lagos and Enugu. Probably
not since World War Il has a station had to
operate under such trying conditions.

Before WW II. Broadcasting in Nigeria
isn’t new. It began in Lagos back in 1936.
After the war, 13 medium wave government
relay stations, three of them in the Eastern
region, were built. Shortwave came in 1952,
when a 300-watt experimental station was

I 'L?ED!BLE
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BIAFRA

set up in Enugu. A broadcasting house was
constructed the next year and, later, more
powerful transmitters were added.

Enugu’s second station, the commercial
Eastern Nigeria Broadcasting Service, began
on October 1, 1960, Nigeria's independence
day. It used the two 10-kilowatt transmitters
made by Pye Telecommunications Ltd., in
England. These, one a medium-wave station,
the other shortwave, plus a 10,000-watt
shortwave transmitter added to the Nigerian
Broadcasting Corporation’s Enugu relay in
1965, were taken over by Biafra.

When the paper revolution became a real
war in July 1967, the B.C.B. was more than
a month old. The Voice of Biafra was active
on 4855 kHz, the ex-ENBS frequency.
Radio Biafra programs were aired by the
NBC government relay on 3980 kHz.

Nigeria’s opening offensive stalled and the
hastily trained Biafran army pushed for-

ward to within 135 miles of
Lagos, capturing Benin City,
capital of adjoining Midwest
State.

Republic of Benin. On
August 9, a truckload of sol-
diers headed out Benin City’s
Agbor Road. Leaving the
sprawl of low, yellow build-
ings behind, the vehicle
wound its way up the wood-
ed slope of Ikpoba Hill. Be-
side a converted two-story
residence they piled out of
the truck and a young officer
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walked inside. To a startled technician, he
announced the takeover of the NBC mid-
west relay station. A similar scene took
place at the nearby Broadcasting House
studios on Ikoba Road.

They stayed until September 18, when
at 4 p.m., Midwest Radio left the air. It
was thought—incorrectly it turned out—that
the easterners were dismantling the radio
equipment for shipment to Enugu. Two days
later the newly proclaimed Republic of
Benin, a separate entity, but allied with
Biafra, fell. Benin City again was in fed-
eral hands.

Back to Biafra. The tide turned and the
Nigerians pushed toward. Enugu. With his
capital in danger, the 33-year-old Ojukwu
made plans to evacuate the government to
safer ground. The word came down from
Dr. Ifegwu Eke, commissioner of informa-
tion, “Pack up and move out!”

The three transmitters, especially the
seven-year-old medium waver, were big and
bulky. But contingency plans had been in
advance and there were plenty of willing
hands. Main switches were pulled and the
dismantling work began.

A week before Enugu fell
on October 4, a truck con-
voy headed for Aba, 120
miles south, Headlights
dimmed, the string of lorries

Biafrans don't care how the
food comes as long as it
comes. At left, UNICEF airlift
brings bags of powdered milk
—a commodity that's very
scarce in Biafra. Below, an
aircraft is unloaded in the
dead of night, fearful .of Ni-
gerian qir attack. Some 150 to
200 tons are delivered nightly.
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location as Enugu.

Broadcasting continued despite
problems. Hard to replace tubes
failed. Tape recorders sputtered
and stalled. Apologetic announcers
often broke in to advise that “Until
we can continue with the broad-
cast, here are some records.”

One major interruption occurred
on April 4, 1968 and lasted two
days. On that date, Nigerian
«_.1 llyushin jets dropped eight bombs
on Aba, destroying and damaging
a number of buildings and killing
36 persons. Another type of ha-
rassment, radio jamming, began in
July but with slight success.

On the Move Again. Aba was
lost on September 4, but again one

followed blacktopped Highway 3 through
Awgu and Okigwi. There the road bulged
west, crossed the Imo River' and straight-
ened southward again to Umuahia. A final
37 mile stretch and they rolled into Aba.

In the new capital, Biafran radio was re-
built. Its new antennas already up, the
4855 kHz. station was back on the air just
72 hours after it shut down. Two weeks
later, the other shortwave station, its fre-
quency changed to 6145 kHz., was reacti-
vated as the Voice of Biafra. Strangely, this
move and two subsequent ones were never
announced. The B.C.B. still announces its

Eighty-five years ago, the colonial powers,
tired of wrangling over the spoils, met in
Berlin to divwy up Africa. To Britain went
the chunk that would become Nigeria, an
uncohesive territory of feuding tribes. For
years London provided the glue that held it
together. But with independence in 1960,
Nigeria came unstuck. Tribal jealousies trig-
gered coups d'état, political assassinations,
and in 1966, the mass murder of 30,000 lbos.

The lbos are a remarkable people, ambi-
tious, industrious and educated. They've pro-
duced doctors, scientists, engineers and suc-
cessful merchants. Convinced they were
marked for genocide, some eight' million of
them sought refuge in their traditional east-
ern homeland. There, in Enugu on May 30,
1967, their leader, Lt. Col. Chukwemeka Odu-
megwu Ojukwu proclaimed Biafra's indepen-
dence.

The Nigerian government of Maj. Gen.
Yakubu Gowon in Lagos vowed to end the
rebellion with "swift, surgical police action."

~
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jump ahead, the stations were moved
to Biafra’s third.capital, Umuahia. This shift
was accomplished in just 36 hours.

For the young republic things hardly could
have been worse. Its rickety air force had
been shot out of the sky long before. Its
soldiers were lucky to go into combat with
a bullet or two each. Civilians were dying,
thousands per week, from starvation.

Then two things happened to change the
picture. International relief flights began ar-
riving with food to stem the starvation, and
France’s Charles DeGaulle, for reasons
never explained, decided to help Biafra. An
(Continued on page 104)

Armed with modern British and Russian
weapons, his forces launched their campaign.
But for more than two years the usually out-
gunned, seldom outfought Biafran army held
out, though driven into an enclave one-tenth
its original size. The death toll has been stag-
gering, thousands on both sides killed in
combat, and at least a million and a half
Biafrans victims of starvation.

Cut off from the outside world, except for
an overtaxed airlift, the Ibos' talents for im-
provisation paid off. From their home-refined
gasoline—only a bit more potent than Biafran
Survival Gin—to their hand.rolled cornsilk
cigarettes, they've proved necessity is the
mother of invention.

With a basic need to communicare with its
people, and tell its story to the world, Biafra
has placed a high priority on radio broad-
casting. Here, for the first time, is the story
of how, despite great difficulty, Africa's new-

est nation has kept its radio voice alive!
.
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Blink in Christmas
the novel neon way
with
our noble gas circuit

2 that can count
up to five!

46
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by William F. Splichal, Jr.

11%is the time to be jolly, etc., etc., etc.”

Want to build Christmas or other sea-
sonable decorations that are more attractive,
relatively inexpensive and real attention get-
ters? And, at the same time you can impress
your friends and neighbors with your ability
to apply your mastery of electronics to things
other than being a ham or CBer.

We built an attractive, twinkling Srar of
Bethlehem by using a 5-stage ring counter
employing five neon lamp oscillators that
are fired and extinguished sequentially at a
fixed rate. Neon lamp oscillator/ring count-
ers can be built from a few inexpensive com-
ponents and can be applied in many in-
genious ways to animate displays and dec-
orations. We have included information on
how to connect any number of lamp oscil-
lators in combinations of two or more, as
needed, for other different applications.

Although our Twinkling Star is operated
from a self-contained AC power supply, and
we have included information for the supply,
these ring counter/oscillators will work as

I 12
NE-2 NE-2

Cl

11

1

0.47

Rl R2
10meg {Omeg
o+ lsoy -

It may not look like a ring counter, but it is!
This basic circuit can be extended to 3, 4, 5 or
more sections—using one lamp per section.
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well from batteries. The current drain is
quite low and the batteries should last for
several months of operation.

Why 1t Twinkles. The simple two-
element neon lamp, heart of the oscillator/
ring counter of our project, provides for the
stepping from one to another lamp oscillator.
The neon lamp is also a relaxation oscillator,
which in this application is a voltage gen-
erator.

Neon gas acts as an insulator when low
voltage is applied to the two elements of the
NE2 lamp, and prevents the flow of current.
As this voltage increases, the force applied
to the gas eventually becomes of sufficient
magnitude to force electrons to flow
towards the positive element. This flow of
electrons from the gas atoms causes the
atoms to become more positive and creates
current flow to the negative element, which
flow increases the total current flow. In this
manner the neon gas in the lamp is trans-
formed from an insulator to a conductor.
This condition is called ionization, and can
be used as a switch to step current flow
from one lamp to the next lamp through the
coupling capacitor.

Applying this operation to our circuit we
see that when voltage from the power source
is switched on to the first neon lamp, the
voltage begins to charge the capacitor cou-
pling the first lamp to the next lamp. This
action is repeated from lamp to lamp in the
string to the last lamp. It then starts all over
again because the last lamp is capacitively
coupled to the first one. The frequency of
flashing of the lamps is determined by the
time constant of the RC network formed
by the coupling capacitor and the drain re-
sistor. The frequency is increased (faster
flashing) as the capacity of the coupling
capacitor is reduced and, conversely, the
frequency is decreased (slower fiashing) as

47




48

TWINKLING STAR

T 150V °

B, 8,

67172V e71/2V
1

cl
| |+ IN2071
1oV * il
AC _j+
E C3 10
ce
ks |
11

It takes power to drive the Twinkling Star—a lot of volts but very little milliamps.
Circuit at left is battery powered and will last through Christmas season. Circuit
at right lets the line do the work. Capacitors C1/C2 offer some line isolation.

the capacity of the coupling capacitor is in-
creased.

Be a Star Maker. We cut our star from
a l%-in. thick sheet of Styrofoam twelve
inches square. Drill a %2-in. diameter hole
at each of the points of the star. Force an
NE2 neon lamp through each hole from the
rear so that its tip will protrude about ¥4 in.
from the front of the star.

For easy identification later on, different
colored hook-up wire leads should be sol-
dered to the lamp leads before positioning
the lamps. This will come in very handy

c8 cé RS R3

c7 R4 (o8} Cc4

later in the construction to help establish
the sequence of flashing at the completion
of construction during the testing of the unit.
At that time the stepping sequence will be
determined. Be sure the lamp leads are
separately insulated and do not short out
after the backing is cemented on.

The ring counter/oscillator assembly and
its power supply are housed in a 5% x 3 x
1Ya-in. metal interlocking chassis box. The
base of the box is screwed to the backing
of the Styrofoam star before the backing is
cemented to the Styrofoam. Drill a hole

RIi B~

Cc3 cl

R2 B+ Di ce

Here's a guts eyeview of the electronics behind Twinkling Star. Parts placement
and wiring location are not critical—just do a neat job and the lights will blink.
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Here's our friend, the ring counter, again!
Compare to schematic diagram below to dis-
cover how additional lamp sections are added.

near the center of the base of the box large
enough to feed the lamp leads into the box.
It would be a good idea to protect the wires
with a rubber grommet in the hole. Use
silicon rubber or similar cement to cement

The back of Twinkling Star shows how all the
electronics is packed in an aluminum box.

the heavy cardboard or hard-board backing,
which has been cut to match the shape of
the star, to the Styrofoam. Cut channels
running from each lamp to the center on
the rear of the star in which the lamp leads
lay. Feed the leads through the backing
material and the base of the box before

cementing the backing.
All of the components, except for the
(Continued on page 108)

PARTS LIST FOR TWINKLING STAR

Cl, C2—4-uF, 450-V electrolytic capacitor
(C-D Beaver type BR-4-450 or equiv.)

C3—10-uF, 150-V electrolytic capaciter (Mal-
lory TC-42 or equiv.)

C4 through C8—0.47-vF, 200-V tubular ca-
pacitor

D1—1N2071 silicon diode

11 through I5—NE2 neon lamp {use NE2H
for brighter light)

SRR RE

R1 through R5—10-megohm, V2-wott resistor

1—5% x 3 x 1VY-in. interlocking chassis
(LMB type 139, gray hammertone or equiv.)

Misc.—Styrofoam, heavy cardboard or hard-
board, silicon rubber cement, line power
cord and plug, V4-in. spacers, 24 x 54-
in. terminal board (Lafayette 47E2910 or
equiv.), colored hookup wire, clips similar
to fuse-mounting or capacitor-mounting
clips, hardware, solder, etc.

C5] |0.47
1l I2 I3 14
NE-2 NE~2 NE-2 NE-2
c4 cs cé
| 1 [ 11
Ol 47 I 417 I I
RI ' R2 0 R3 0'47'R4
|Omeg 1Omeg Omeg 10meg
I1sov

+ 0

The lights in the circuit will flash on, then off, in sequence from |1 to |5 ond
then back to 11, and so on, etc. Locate bulbs on Twinkling Star randomly.
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by MARSHALL LINCOLN

Is Your Radio Club Dying?

frequent comment | read in ham radio

club papers and hear from individual
hams goes something like this: “Boy, our
club sure is in bad shape. I can’t get the guys
to do anything. Only a handful show up at
meetings, and they just want to sit around.
Nobody has any real interest in the club.”

Does that sound familiar? Did you think
your club was the only one with that kind of
trouble? Well, it isn't, not by a long shot!
Lots of ham clubs are suffering the dol-
drums, and lots of club presidents and edi-
tors are moaning and crying about the trou-
bles they're having in keeping the “good old
club™ going. The wailing they do across the
land sounds like 40-meter phone on a winter
Saturday night!

What's gone wrong. and what can be done
about it?

Well. it seems to me that nothing has gone
“wrong” in the sense that a villain can be
found to blame for the troubles so many
clubs are having. However, there certainly
has been a change in the nature of ham radio
in recent years, and this change has appar-
ently affected club activities more than any
other ham activity that comes to mind.

Likes Attract. The main reason that so
many clubs were so active and successful in
years past. it seems to me, is simply that
nearly everyone in ham radio had basically
the same interests: building or buying or
modifying equipment. putting it on the air,
and talking to one another to see how good
it was. Therc were only two modes of opera-
tion in general use: AM and CW—and just
about everybody used both. The radio club
was the common mecting ground in every
city for guys with these interests to get to-
gether. From these meetings came field trips.
contests, local nets, auctions, technical dis-
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cussion nights and many other activities in
which everyone was interested.

But, my. how things have changed, haven’t
they?

Opposites Repel. This is the age of spe-
cialization, in ham radio just as in business
and industry. Go to’ a club meeting today
where there may be a dozen guys assembled,
and you'll find nearly every one of them is
interested in a different phase of hamming.
One may be a DX hound, another may be a
traffic handler. a third may be on SSB, the
next guy may be on FM, the next fellow is
getting set up for RTTY, and the next fellow
is a CW contest hound, and so on. Every
one of them works hard at ham radio and
enjoys it tremendously, yet his interests have
virtually ndthing in common with the others!
Is it any wonder this club soon will dry up
and die? )

Of course not, yet there's nothing really
*wrong” that has created this situation—it's
just that, except in large cities with a large
number of hams, there isn’t much chance for
a ‘“‘general interest” ham radio club to be
very large and active any more.

Talk to Yourself. So, what to do about
it? Maybe it's time to back off and take a
fresh look at just what purpose a club should
serve. Some of the radio clubs which are
staggering along with few active members
and lagging interest should have a good
heart-to-heart talk with themselves, and de-
cide if they aren’t just beating a dead horse.
Why should club officers scold their mem-
bers for lack of interest in the club—when
maybe it’s the club’s fault for having lack of
interest in its members! If everyone in a club
is interested in a different phase of ham
radio. maybe the club should stop trying to
be a “general interest” club and pick up one



or two of these specialties as the main
“theme” for the club. Sure, the members
who aren’t interested in these specialties will
drop out. So what? The guys who are left
will have a new interest in the club, and
probably will begin dragging some of their
buddies to meetings. The club may not wind
up with as large a membership as it had
originally, but it probably will be more lively
and active—and that’s what really counts.

The Age of Specialists. Many of: the
ham clubs which are still lively today are the
ones which cater to the interests of a single
group of hams, such as those in RTTY, or
FM, or TV, or those who concentrate just
on DX, or on contests or on traffic handling
or mobile operating, or such like. Other
hams in the same community who are not in-
volved in the special interest of the club may
be barely aware that the club exists, but that
doesn’t really matter. The important thing is
that some sort of club activity, which can
benefit a number of hams, has been pre-
served by tailoring the club to the interests of
a group of potential members.

I’'m still in favor of a good, active “‘general
interest” ham club in every community, if
it's possible to maintain one and hold the
interest of a significant number of the com-
munity's hams. However, all too often, it has
been shown in city after city across the na-
tion that these clubs just don’t hold the in-
terest of many of the community’s hams. So,
turning to a specialized club seems to be a
sensible alternative.

Once you hit the specialty trail, you still
need some activities to keep members’ inter-
est up. There’s a growing number of mobile
clubs across the country, since mobile ham-
ming is extremely common these days. Even
in this field, though, there are specialties!
Some guys work SSB and others work FM.
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A few still work AM, but this is dying out.
Most mobillers stick to just one band—with
75, 40, 6 and 2 probably the most common.
The guys on 75 and 40 generally work mod-
erately long range, while the guys on 6 and
2 generally make local contacts. Right here,
you have at least four specialties just among
mobile operators! The guys on 75 don’t un-
derstand what 2-meter operation is like, for
instance, and generally couldn’t care less.

So, where can you go from here? Well,
some mobile clubs go in for hidden trans-
mitter hunts, which can be pretty exciting
and still safe if they're properly managed.
Others volunteer to help out local charities
during their fund drives, or work with the
local police on Halloween night vandalism
patrols. Just a couple of this type activities in
a year can hold a club together, since the
time between these mobile outings can be
spent planning, organizing and working on
equipment for the next activity. Helping out
at parades, golf tournaments, fireworks dis-
plays and model airplane contests are just a
few more opportunities for the mobile crowd
to keep a club active.

Some clubs seem to have a lot of com-
petitive spirit, and encourage contests among
members, or sponsor contests in which mem-
bers and non-members alike are welcome to
participate. This allows a club to “blow its
own horn” by awarding certificates to per-
sons who may not belong to the club, but
may become interested in joining.

Some clubs have taken on outside chores,
such as helping present radio classes at a
blind school, or conducting classes for pros-
pective novices in the community. These ac-
tivities can involve quite a number of mem-
bers, if done well, since there is equipment
to be built, antennas to be erected, class out-

(Continued on page 109)
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Operating WB41CJ at the
Kennedy Space Center are
WA4LIG on 40 Meters
(left), KADJN on 15 Meters,
and, with just a piece of
him showing, is WA4WBG
on 20 Meters. The Space
Center Amateur Radio So-
ciety begins special opera-
tion on Apollo lift-offs,
continues for several
hours, and sends certifi-
cates to stations logged.
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NEW
Kit ID-29

$2995*

NEW
Kit TD-17

51295*

NEW
Kit GR-78

312995*

5995+

each

NEW

NEW Kit GR-98
Kit GR-88
LW

NEW

1 L]
Kit GR-38 E e

L4 Kit GD-209A

NFW $1499%°

NEW Heathkit Solid-State Auto Tune-Up Meter . ..
Measures Dwell, RPM And DC Voltage

The new Hcathkit ID-29 is most versatile - .. rcally threc automotive test in-
struments in onc and its low price makes it cven a better value. Mcasures
Dwell on all 4-cycle 3, 4, 6, or 8 cylindcr cngines . . . measurcs RPM in two
ranges 0-1500 and 0-4500 . . . mcasurcs DC voltage from 0 to 15 volts. And no
battcrics are nceded . . . running cngine provides both signal and power. Easy
to usc ... on both 6 and 12 volt system without changing leads. 1t’s lightweight,
casy 10 carry comes cquipped with black polypropylene casc that has a
buiit-in lead siorage compartment and is resistant to virtually cverything. Fast,
simplc asscmbly . . . 1akces just onc evening. The perfect accessory for the handy-
man who wants 10 do his 0wn car tune-up, emergency road service personnel,
or shop mechanics . . . order your 1D-29 now. 4 1bs,

NEW Heathkit Electronic Metronome

The new Heceathkit TD-17 is a low cost. precise performing clectronic Metro-
nome . . . a handy hélper for any music student. Battery opcrated . . . no springs
to wind ... accurate, stcady calibration is always maintained from 40 to
210 beats per minute. Instruction label on bottom gives conversion from time
signature and tempo to beats per minute. Stylish fruit wood finished cabinct.
Easy solid statc circuit board construction . . . assembles and calibrates in only
2-3 hours. The new Heathkit TD-17 Electronic Mctronome is so low in cost
every music student can afford onc . . . order yours now. | ib.

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

The new GR-78 combines wide coverage, superior performance and portability
with sharp styling 1o provide a remarkable value in general coverage receivers.
Tunes AM, CW & SSB signals from 190 kHz to 30 MHz in six switch-sclected
bands. The all solid-state circuit cmploys modern FET's in the RF scction and
4 ceramic filters in the IF to dcliver maximum sensitivity and sharp selectivity.
Bandspread Tuning is built-in, and can be calibrated for either Shortwave
Broadcast or Amateur Bands. Completcly portable . . . comes with a nickel-
cadmlum rechargeable battery pack and built-in charger that operates from
120 or 240 VAC and 12 VDC. Many built-in fcatures. .. 500 kHz crystal cali-
brator ... switchablc Automatic Noise Limiter ... switchablc Automatic Vol-
ume Control . . . Recelver Mutlng . . . Headphone Jack and many more.
Order yours today. 14 1bs.

NEW Heathkit GR-88 & GR-98 Solid-State Portable
Monitor Receivers For VHF-FM And Aircraft Bands

GR-88 . . . Tunes narrow and widc band signals between 154.174 MHz . . . for
police, fire, most any emergency service. Exceptional sensitivity and sclectivity.
Smart compact styling, portable or fixed station capability with accessory AC
power Supply, variablc tuning plus single channel crystal control, collapsible
whip adjustable squelch control, casy circuit board construction. § Ibs.
GR-98 . .. Tuncs 108 through 136 MHz for monitoring commercial and private
aircraft broadcasts, afrport control towers. Same features as the GR-88 above.
5 1bs. GRA-88-1, Accessory AC Power Supply...$7.95*

NEW Heathkit GR-38 Solid-State AM Clock Radio

Discover An Easier Way To Get Up In The Morning . .. with the new GR-38.
Sect the front pancl switch to ""Alarm” to hcar both alarm and news & music
of AM radio, or usc “"Auto” position for only the radio. The “Snoozc™ alarm
lcts you turn off the alarm for ten minutes but keeps the radio on to wake you
up gradually, and cycles continuously until selector switch is reset. The ac-
curate, dependable clock controls the accessory AC socket so you can have
coffce perking or lights turned on in the morning. The all solid-state radio really
pulls in those stations and runs cool, maintenance-free. AGC kecps stations at a
constant volume and a full wave transformer power supply climinates power linc
hum. Styled in coral with matching grille. There IS a better way to get up in the
morning . .. with thc Heathkit GR-38 . . . ordcr yours now. 6 Ibs.

NEW Heathkit Deluxe Radio-Controlled
Screw-Drive Garage Door Opener Semi-Kit

The next best thing to a personal doorman. The “wireless™ factory assembled
transmitter operaics up 10 150 feet away. Just push the button and your garage
door opens and the light turns on and stays on until you're safely insidc
your home. The giant 7 ft. screw mechanism ¢oupled with the 4 HP motor mean
rcal power and reliability, and the adjustable spring-tension clutch automatically
reverses the door when it mects even the smallest obstruction extra safety
for kids, pets, bikes. cven car t1ops. Assembles completely without soldering in
just onc cvening. Easy, fast installation on any 7° ovcrhead track door and
jamb & pivot doors with GDA-209-2 Adaptor at $7.95. Ordcr yours now. 66 Ibs.
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From The Leader |

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

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

GRA-295-4, Mediterranean Cabinet shown. . ....... .8124.95°
Heathkit “295” Color TV

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

GRA-295-1, Contamporary Walnut Cabinet shown. .$64,95°

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

NEW Deluxe Heathkit 581" Color TV With AFT

The new Heathkit GR-581 will add a new dimension to your TV viewing. Brings
you color picturcs so beautiful, so natural, so regl . . . puts professional motion
picture quality right into your living room. Has the same high performance
features and exclusive self-servicing facilitics as the GR-681, except with 237
sq. inch viewing arca, and without power VHF tuning or built-in cable-type
remote control. The optional GRA-227-6 Wircless Remote Control can be
added any time you wish. And like all Heathkit Color TV's you have a choice
of different installations . .. mount it in a wall, your own custom cabinet, your
favorite B&W TV cabmcl. or any one of the Heath factory assembled cabinets.
GRA-227-2, Mediterranean ‘Oak Cabinet shown. ... ....¢....$109.95"

Heathkit “227" Color TV

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

NEW Heathkit Deluxe “481° Color TV With AFT

The new Heathkit GR-481 has all the same high performance features and cx-
clusive sclf-servicing aids as the new GR-581, but with a smaller tube size
180 sq. inches. And like all Heathkit Color TV's it’s casy to assemble ... no
cxperience needed. The famous Heathkit Color TV Manual guides you every
step of the way with simple 10 understand instructions, giant fold-out pictorials
. even lets you do your own servicing for savings of over $200 throughout the
life of your*set. If you want a deluxe color TV at a budget price the new Heathkit
GR-481 is for you.
GRA-180-1, Contemporary Walnut Cabinet shown .

Heathkit 180" Color TV

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

Add the Comfort And Convenience Of Full Color Wireless Remote Control

To Any Rectangular Tube Heathkit Color TV . . . New Or Oid!

Kit GRA-681-6, for Heathkit GR-681 Color TV's. . b $64.95°
Kit GRA-295-6, for Heathkit GR-295 & GR-25 TV's.. ... .$69.95°
Kit GRA-227-6, for Heathkit GR-581; GR-481 & GR-180

(CHETAIRT{EE S e | $69.95°

 sxm aTEIEITTY

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

2 Models In 295 'Sg. Inch Size NEW
r—— Kit GR-681

With AFT

4999°

{less cabinet)

Kit GR-295

44995°

(less cabinet)

NEW
Kit GR-581
with AFT

41995°

{less cabinet)

Kit GR-227
NOw ONLY

537995*

{tess cabinet
& cart)

V)

2 Models In 180 Sq. Inch Size

NEW
Kit GR-481
with AFT

$3 5 9 (gl?s’: cabinet)

Kit GR-180
NOW ONLY

3299
(less cabinet & cart) k)
Reception Is Simulated

On All Sets Shown

N EW | MHEATH COMPANY, Dept. 1363 ]
| Benton Harbor, Michigan 43022 3 Schiumberger subsidiary. 1
0 Enclosed I §_ lus shipping.
FREE 1970 CATALOG! | =7 bF = - S !
N A ] ease send model (s)___ _ P—
h?lry:'zlsc:?:e': m:.’:?;:;sm’n 1 O Please send FREE Heathkit Catalog. Please send Credit Apphication.
over 300 kits for stereo/hi-fi,
c:lol TV, electronic organs, elec- |« Name - - -
: tric gu-(ar & amplifier, amateur
% = -adlo, marine, educational, CB " Address — - — :
L | home & hobby. Mail coupon or
‘F‘bﬂ&) wiite Heath Company, Benton | City. State_ _ip, |
—— Marbor, Michigan 49022, L *Mall order prices; 7.0.8. laclory Prices & specifications subject to change without notice. CL-364R -
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Skies
Above

NOZIMOH NN3ILSVY]

by Dr. Roy K. Marshall )

Y The stage is now being set for the
performance of the most brilliant cast of
stars of the whole year. So often questioners
have asked me why the sky is so much clear-
er in the winter, so the stars seem so much
brighter. The fact is that the stars now be-
ginning to dominate the eastern sky con-
stitute the biggest batch of the brightest stars
to be found anywhere in our sky of mid-
northern latitudes. !

% In early December, at 9 p.m., the
brightest star in all the heavens—Sirius, the
Dog Star—glitters and flashes colors like a
brilliant gem, low in the eastern sky, a little
toward the south. By early January, it will
be in the same part of the sky at 7 p.m. and
will be well -up in the southeast at 9 p.m.;
its violent glittering will be much subdued
because it has cleared the disturbed air close
to the horizon. Anyone who looks at the
sky for more than a minute or two, and takes
the pains to observe the behaviors of the
stars as he raises his eyes slowly from the
horizon to the zenith, will soon sense that it
must be our air that produces the twinkling
and dancing of the stars. At the horizon we
are receiving starlight that has passed through
the worst and longest layer of air, while at
the zenith the path is shortest.

v If you see a moderately bright reddish
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star between Capricornus and Aquarius, that
is not shown on December’s map, it will be
the planet Mars. Only one other planet,
Saturn, is in our evening sky now; fainter
than Mars and yellow-white in color, it
stands well up in the east at sunset, between
Aries and Pisces.

Y A little north west, almost exactly op-
posite Sirius, the Northern Cross in the con-
stellation Cygnus stands upright, flanked by
Vega to the north and Altair to the south.
They have done their act in summer and
autumn and are bidding us good-bye until
the summer comes again.

v Back to the east once more, the mighty
hunter-warrior Orion, on his side, leads
Sirius and Procyon up the sky. There are two
groupings of stars that a great many people
see and ask about; one is the fine three-star
lineup marking the belt of Orion, the other
is the tight little cluster of six stars known
as the Pleiades, in the constellation Taurus,
the Bull. Sometimes the Pleiades are called
the Seven Sisters, because they were the
seven daughters of Pleione and Atlas. Ex-
cept with a keen eye, only six stars will be
readily seen; a very keen eye, under excel-
lent conditions, might be able to see nine.
Y Even a very small telescope or a good
pair of binoculars will show, south of Orion’s

WESTERN HORIZON
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Belt, one of the most exciting objects in the
heavens, “a piece of frozen chaos,” I have
often called it. In photographs taken with
large instruments, it is a magnificent tur-
bulent mass of hydrogen, oxygen, nitrogen
and other gases in the nucleus of which is
a little cluster of very hot stars whose ultra-
violet radiation excites the gases to shine.
v This great nebula may be the result of
an enormous cataclysm in the distant past.
Now the damage may be repairing itself
because with radio telescopes, very recently,
we have found here dull infrared objects
that may be newly-forming stars, made of
dust and gases of the ancient cataclysm
drawn together by their mutual gravitational
attraction, but not yet sufficiently compact
to bring to shine with visible light. Several
new faint visible stars has also appeared here
in recent years, revealing their youthful in-
stability by an erratic variability of light.
v 'In the distant future, this great nebula
may have become a star cluster with a few
remaining wisps of gas, as are the Pleiades
today. This charming cluster yields readily
to a small telescope, revealing scores of stars
fainter than the group of six naked-eye ob-
jects which mistakenly is often called the
“Little Dipper,” just because it is little.
There is only one the Little Dipper, and it

JANUARY, 1970
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Yrtrvr The maps show the principal

stars which are above the horlzon af
latitude 34° North at about 9 p.m.
standard time at the middie of the
month. These maps are practical star lo-
cation guides anywhere in the United
States throughout the month showing the
sky at 10 p.m. on the first and at 8 p.m. on

sky in December and January, select the prop-

er map and hold it vertically. Then turn the map

so that the point of the compass toward which

you are facing shows at the bottom of the map.

Yrirdr Our special thanks go to the Griftith Ob-
servatory in Los Angeles, California. Yriysy

1

hangs by the end of its handle from Polarls,
the North Star.

v The heavenly twins, Castor and Pollux,
are northeast of Orion and the fainter star,
Castor, deserves our attention now because,
near it, is the point in the sky from which
a shower of meteors called the Geminids
(from Gemini, the Twins) appears to radi-
ate in mid-month. The significance of
meteors and meteor showers will be made

the last of the month. To look at the night ~

clearer in the article which follows. For

now, however, let it suffice to know that, if
it is clear on the nights of Dec. 12 and Dec.
13, you should be prepared to bundle up
and watch for these briefly luminous bits
of cosmic debris. There will be a crescent
moon but it will not interfere, because it
will have set before the best time to start to
observe. Another shower occurs on Jan. 3,
perhaps not so important as the one in
December, but watch for it, too, especially
if the earlier one is clouded out. These
meteors are the Quadrantids, from Quad-
rans, the Quadrant, an obsolete constellation
off the end of the handle of the Big Dipper.
Now, discover what you should know
and do about these “shooting stars.”
%% One area of astronomy in which the
interested star-gazer can make a contribution
without any equipment except patience and
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The Skies Above Us

willingness to watch the sky is in observa-
tions of meteors, commonly called “‘shoot-
ing” or “falling stars.” It always amazes me
that only a very small portion of our popu-
lace knows how frequent are these fleeting
points of light. But this ignorance is, of

Top view of earth Y'n orbit shows why we
see more meteoroids after midnight. Higher
velocity at impact causes brighter trails.

course, a reflection of how few people ever
bother to look at the sky except, perhaps, to
see whether it's clear or cloudy, and then
only for a brief moment.

% These phenomena occur as the earth, in
its annual journey around the sun, collides
with tiny bits of cosmic ‘“junk,” usually
ranging is size from a small pinhead to a

Lower arc {(not to scale) is
earth. Upper arc represents
atmosphere at 70 miles
where meteoroids begin to
glow. From any one spot on

o

ot

750 MILES

whether it catches up with us or meets us
head-on; any speed in this range is sufficient
to bring the particle to a very high temper-
_ ature as it batters its way through trillions of
molecules of air per cubic centimeter and
the kinetic energy is converted into radiation.
The filament in an incandescent lamp is very
small, but it can emit a lot of light because
it is very hot.
v From careful observations by earnest
groups of observers, the random rate of
meteors is found to be seven per hour. This
presupposes that the sky is very clear and
there is no bright moon or artificial light to
reduce the contrast. When we realize that
this is the count for a single observer at one
spot on the earth, and that he sees only
about a thousandth of the total volume of
the earth’s atmosphere, we can begin to real-
ize how much of this cosmic “junk” is out
there.
Y Moreover, not all of that geometrical
volume of the atmosphere is equally good
for the observations. The horizon air is ten
times as far away as the zenith air, so
meteors are dimmed by a factor of 100 be-
cause of distance and the situation becomes
even worse because of the long light-path
through the denser, dirtier air near the
horizon. ’
% In the paragraphs above, an interested
person should be able to set up a useful
observing program for himself and friends.

L TEORS. ENTERING Hgpe

70 MILES

earth the observer can see
only four one-thousandths of
the total viewable meteor-
oids for any given period.

very small pea. They become visible because
of friction with the air as they enter our
atmosphere, yet soon disappear because, in
our present concept, they are not strong,
solid bodies, but are tiny icy dustballs. The
mass of an average easy-to-see meteoroid (as
we call them before they collide with us)
may be such that about 150 of them would
scarcely weigh one ounce!

v How, then, can such a small object be-
come so bright, especially when we may see
it begin to glow at a height of 70 miles or
more? The speed with which it enters the
important part of our air can range between
7 and 43 miles per second, depending upon

]

First of all, find an exposed place free from
city lights or their glare in the sky. Avoid
nights with a bright moon. Second, be com-
fortable and relaxed, as lying in a chaise
lounge. If the night is chilly or cold, use the
old astronomical rule: if you can keep your
hands and feet warm, less bundling-up will
be necessary. When lighting a cigarette, close
the eyes. When talking with a companion,
don’t turn your head. Concentrate on one
wide area of the sky instead of skipping here
and there. Third, make records. Before
starting serious observing, make up a sheet
with quarter-hours marked off on the left

(Continued on page 106)
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You can build this multiple chord organ with tremolo for less than $30
by Steve Daniels, WB2GIF

ou're sick of those circuits for electronic organs that work great
Y but let you play only one note at a time? You can’t afford the
bread for a “Mighty Wurlitzep,” but you still want to be able to play
chords? Well then, our Unicord is just what the doctor ordered. Em-
ploying unijunction transistors, it can be built for about 30 bucks.
And, best of all, you can play complex chords up to a maximum of
five notes over a range of better than an octave. In addition, it has
tremolo that can be switched on when you want it and a switch to
give you bass boost or brilliance at will. Output of Unicord can be
fed to any phono input on a radio or TV, PA or hi-fi amplifier, tape
player, etc.

How It Does It. Commercially built electronic console organs are
designed with separate divider or generator stages for each note in

JaNvary, 1970
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 theUNIGORD

order to provide flexibility and range.
That is why you pay hundreds of dollars for
these instruments. Our Unicord is built
around a basic module containing five tone
generators with circuitry that derives three
notes from each generator. Frequencies of
these notes are adjustable by means of three
variable resistors. You can play no more
than one of each of three derived tones from
each generator at any one time. However,
this has proven to be a minor problem when
the notes are properly distributed between
generators, since the organist can combine
the output of more than one generator to
make up chords.

Since all of the tone generators are iden-
ucal electronically, the technical description
for one applies to all. Reference to the sche-
matic diagram for the complete module, and
also the separate basic generator schematic,
will make it easier to understand the follow-
ing functional description of Unicord’s cir-
cuit.

Depressing a key applies B+ to its re-
spective unijunction generator circuit. Re-
ferring to the basic generator schematic, this
charges capacitor C through its associated
resistor Rl until the peak point voltage of
its UJT is reached. At this point the 2N2646
UJT now starts to conduct current through
its base bl. The junction voltage at the
emitter is clamped almost to ground. The
current through the transistor then decreases
and the transistor is driven to cut-off.

Capacitor C now begins to recharge and
the cycle is repeated. The repetition rate,

-0 B8+
R2
RIS
«
S
b2
[
bl .
o=<C Basic generator
ﬂ_: L. schematic details
= =  the oscillator
for a single tone.
OUTPUT
A!"A' o

SRI6 bl SRI7 | b!
>220K >220K | ,
cl c2
TS.1 - sR2l ~T~1 <SR22
$1.omeg $1.0meg
—o .-
. N

PARTS LIST FOR UNICORD

€1 through €5—0.1-uF, 600-V tubular capac-
itor (Allied 43E4232 or equiv.)

C6—1000-uF, 25-V electrolytic capacitor (Al-
lied 43E5864 or equiv.)

C7—500-uF, 15-V electrolytic capacitor (Al-
lied 43E6268 or equiv.}

.C8—5-uF, 15-V electrolytic capacitor (Allied
43C6624 or equiv.)

C9—100-uF, 15-V electrolytic copgci'or (Al-
lied 43C6633 or equiv.}

€10—0.001-uF, 150-V tubular capacitor (Al-
lied 43C1636 or equiv.}

D1, D2—1-amp silicon diode {(Allied 24C9572
or equiv.)

I1—6-V, 50-mA minioture screw base incon-
descent bulb (H.H. Smith #2418-26)

J1—Open circuit phone jack (Allied 47E4955
or equiv.)

PC1—Clairex photocell type
60E7465 or equiv.)

Q1-Q5—2N2646 unijunction tronsistor

Q6—GE-10"'general purpose transistor

Q7—2N2160 unijunction transistor

R1 through R15—50,000-ohm trimpot (Allied
46E3674C or equiv.) :

CL604L (Allied

R16 through R20—220,000-ohm, V4-watt
resistor e

R21 through R25—1.0-megohm, V4h-watt re-
sistor

R26—20,000-0hm, lh-watt resistor
R27—50,000-ohm, linear taper potentiometer
with switch (Allied 46C5523)

which actually establishes the frequency of

the note, is determined by the RC time con-

stant. End result is an audio voltage, de-

veloped at the emitter and coupled to the

output buss through the high resistance iso-
'
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R28-—33,000-0hm, V,-woatt resistor
R29—22,000-0hm, Yh-watt resistor
R30—23300-ohm, V4-wott resistor

$1 through S15—Keys (switches) for playing
notes—see fext

$16, S19—Spst toggle switch {Allied 47E4955
or equiv.) U

S17—Spst toggle switch {Allied 56E5604 or
equiv.} ' .

$18—Spst switch mounted on R27 (Allied
46C5359 or equiv.)

T1—Power transformer, 117-V, 50-60 Mz
pri; 12.6 VCT, 2-A sec (Allied 54E4200 or
equiv.)

1—Llamp holder for minioture screw base G-
3% lomp (Allied 60EB077 or equiv.)

Misc.—10 x 13V, x ¥ -in. plywood for base,
sheet aluminum or tin cans for keys, plastic
dises for key tops, perfboard, flea clips,
wire, solder, 19% x 11-in. piece of sheet
iron or alumi , Va-in. sp s, efc.

PCI

Schematic above details the 15-note
generator (3 per oscillator with a total
of 5 oscillators). Schematic below is for
tremolo unit. Lamp |1 of tremolo unit
excites photocell PC1 of generator unit.

P

/

lating resistor R3. So much for the genera-
tion of a tone. h

Tremolo is produced by energizing a pho-
tocell with pulsed light. Lamp 11 is driven by
a low-frequency oscillator similar to the tone

JANUARY, 1970

generator oscillator. Negative pulses from
base bl of oscillator Q7 are coupled to a
common-emitter, -fixed-bias amplifier Q6,
which has lamp I1 connected in its collector
circuit. Transistor Q6 is cut-off whenever re-
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. verse bias pulses are applied to its base, thus
raising and lowering current flow through I1,
causing I1 to proportionally increase and de-+
crease in illumination.

These variations, in turn, increase and de-
crease the output of the photocell. And since
the photocell is in series with the output of
the tone generator, the generator output is
varied at the same rate. This variable output

produces the tremolo effect. Tremolo is dis--

abled by closing switch S16, which shorts
out the photocell.

Bass boost/brilliance switch S19 inserts a
0.001 uF capacitor between the output buss

The completed Unicord shown with its cover
in place. Cover adds class over solder joints.

of aluminum or tin cut from a tin can. The
natural keys are 2V2-in. long and the sharp
keys are 1%2-in. long. Keys are formed so
that the front half is elevated near the rear
portion. When the keys are screwed to the

THE UNICORD ORGAN TUNING CHART

Musical Frequency Musical Frequency
Note (H2) Note (Hz)

{Middle) C 261.63 (Middle) G4 [ , 414.90
C# 277.20 A 440.00
D 293.66 A 465.00
D# 310.55 B 493.88
E 329.63 c | 523.25
F 349.23 Cs# 554.40
F# 370.41 D ! 587.32
G 392.00

and ground to produce the equivalent of a
bass boost by filtering out higher harmonics.
The output has more brilliance when S19
is open and has the bass boost effect when
this switch is closed.

On Being an Organ Builder. The basic
5-tone, 15-note generator is mounted on 10 x
13%2 x %-in. piece of plywood, along with
the 15 keys and required power supply. All
of the keys are made from 7/16-ins strips

Instead of dropping resistor, dual voltage
power supply provides 10 VDC for tone
generators and 20 VDC for tremolo unit.

wood base at their rear, the elevated front
accounts for the spring return action; this
occurs whenever the organist removes his
finger from the key. Cement plastic discs
(not over ¥2-in. in diameter) on top surface
of the front of each key. An insulator pre-
vents hum being introduced by body con-
tact through organist’s finger.

Place 9 wood screws in a straight line,
spaced 7s-in., center-to-center, ¥-in. from
the front edge of the base board and 6 wood
screws in between the 9, 13%-in. from the
front edge as shown in our photo. Before
tightening these screws connect together,
with bare wire, groups of three (starting
from your left when facing the board) and

- extend these busses by connecting insulated

wire leads approximately 5 to 9-in. long
which will be connected to the generator
later on during the construction. Mount each
key to the board with wood screws. Screws
should be placed in a straight line, 234-in.
from the front edge of the board on %-in.
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Cover bent from a single sheet
of thin aluminum or steel. If
metal brake not handy, place
aluminum between two hard
surfaces to make bends.

-—3"—>l
centers. Fasten a soldering
lug under each screw for
making connection between
the key and the tone gen-
erator before tightening the
key to the board.

The power transformer,
diodes, and filter capacitors 1

5/16"
HOLE

" Srp— .

i
5/16" HOLES—=0O O O O 1
1

IN SAME DIRECTION. SCREW 3 x 1/72~IN. !
TABS TO 3|3 3/4" BACK FOR 1

I
|
|
| BEND 90° AT DOTTED LINES. ALL BENDS!
|
|
! STRENGTH, )

!
____________ ' LJF

8"

13 3/4" ;

that make up the power sup-
ply are mounted the rear left-hand corner
of the base board. The perf board, contain-
ing the electronic circuitry, is mounted in
the remaining space on the base board.
All components for the generator, the
tremolo circuit and bass boost, with the ex-
ception of switches and tremolo control, are
mounted on a 7% x 5Y%-in. piece of perf
board. Follow the layout we use as detailed
in our photo. In hooking up the keys use as

PCI

Si7

R30 SI9

many different colors of wire as are avail-
able. This will help identify the various notes
when you are tuning the organ.

Use flea clips or push-in terminals for
terminating circuit to external parts such as
tremolo control, power, and bass/brilliance
switch not mounted on the perf board. We
used flea clips for each base b2 lead of the
UJTs for connecting them to the keys. Take
care when soldering the diodes and UJTs: if

Sie R28/SI18

=Ql THRU Q5

& RI THRU RIS

Si TO SIS

Unicord opened to show location of components. All keys are
mounted on 7-in. ¢enters. Note that natural and sharp keys are
alternated except between E and F, and B and C.
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possible use an alligator clip as a heat sink
temporarily clipped to each lead during the
soldering. Separate the photocell about 2 in.
from the lamp in the output of the tremolo
circuit.

When mounting the perf board to the base
board use Y2-in. spacers to raise it above the
base board. Do not fasten it down until the
unit is completely wired and tested. It will
be easier to adjust the trim pots if the perf
board is free to be moved around during this
operation.

A suitable cover for the entire assembly
can be made from a 193 x 11-in. sheet of
metal, either aluminum or sheet iron. Notch
out the two corners. leaving a ¥2 x 3-in. tab
to be fastened to the back of the cover with
sheet metal screws; these tabs will strength-
en the cover. Bend the sheet as shown in the
drawing to form a box-like cover.

On Being an Organ Tuner. The easiest
way to tune the organ, especially for those
who have a musical ear, is to compare the
organ output signal with the desired note
produced by a musical instrument known to
be in tune. A piano, guitar. violin, banjo,
ukelele, or accordion will be ideal as any one
of these instruments has had each of its
notes tuned to specific frequencies. which
can be repeated as often as desired. If none
of these instruments is available. an ac-
curately calibrated audio oscillator will
serve just as well. The accompanying chart
tabulates the correct frequency for each
note. .

® GRIN and TIN

¢ When a solder-

IRON'S TiP BARREL
ing iron having a ~a ‘ET?L
“removable solid G i
. . A pe o
copper tip held in e T

place with a set- 5 R
screw begins to E/?__{’_l_ﬁ ___:,};.;.
lose its heating \ J

+ability due to the TIN THIS AREA
filament aging,
here’s what you can do. Loosen the setscrew,
remove the tip. and place it in the barrel
backwards. File the newly-exposed surface
of the tip lightly to clean off scale, then heat

\

Once you have determined that the tone
generator and tremolo are working properly,
and you do get an output from the Unicord
when each key is depressed, you are ready to
tune it. The Unicord should be fed into the
high impedance input of your amplifier. The
photo of the Unicord with cover raised has
the specific note assigned for each of the
keys indicated for each key. When tuning,
hold down a key so that the Unicord out-
put will be heard while_you strike the same
note several times on your musical instru-
ment.

Here is where that good musical ear comes
into play—compare the tone of the Unicord
note with that of the musical instrument and
adjust the trimpot associated with the key
being tuned until the note from the Unicord
is identical to the note of the instrument. Re-
peat this operation for all 15 keys and then
you are ready to try your hand at being an
organist.

If you should use an audio signal genera-
tor as your standard tone source instead of
a musical instrument. you first set the audio
generator to the frequency for the note you
are tuning (determined from the chart),
feed the output of the audio generator as
well as the output from the Unicord, to an
input of your amplifier and then proceed to
make the same tuning adjustments described
for tuning with a musical instrument. For
those purists who are extremely sensitive to
true tone, or those who may have a “tin ear,”
you can use a frequency counter on the out-
put of the Unicord, if one is readily avail-
able.

Now that it's properly tuned you can idle
away the hours playing your favorite chords
to your heart’s content. Our guess is you'll
be loath to find a project that’s half as much
fun as your Unicord. L

the iron and tin the tip with a thin layer of
solder. When you place the tinned portion of
the tip back into the barrel, more efficient
heat conduction will result and the iron will
operate at or near its original heat output.

e For a neater: job of WIRE T0 AE SOLOERED
LuG

soldering a wire or.cable
to a lug, build a dam
around it with a pipe
cleaner as shown. This
idea is particularly good
for automotive or radio
jobs, where precision is
necessary.—V. H. Lamoy.

PPE
CLEANER
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RADIO SHACK GLOBE PATROL
4-Band, Solid-State
BCB/SW Receiver Kit

'I'he modern kit is so good. so thoroughly
designed and illustrated, that there is real
if little fun obtained from construction; if
you place the parts in the right place it's
almost guaranteed to work. About all you
can expect from a Kit is a substantial savings
of money, good performance, but very little
in the way of electronic experimentation. In
fact, if the kit works right off the bat and
requires no troubleshooting the electronic
experimentation is zero.

But now there’s a kit that offers hours and
hours of real experimentation—just to get
it working. A kit with a parts layout that
just itches for experimentation, almost invit-
ing the builder to try component substitu-
tions. What is it? It's the Radio Shack
“Science Fair” GLOBE PATROL shortwave
receiver, priced at about $20; and $20 is just
a few dollars more than the cost of the com-
ponents needed for the'crummy crystal radio

Here's the Radio Shack Globe Patrol kit

in its virgin state. Just a little know-
how from you and it blooms beautifully.
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project foisted on virtually every Junior
High science student from here to Lower
Slobovia. In fact, the Globe Patrol kit con-
tains well over $20 worth of good compon-
ents of the type used by many experimenters.

The Globe Patrol is a three-transistor, line
powered, regenergtive shortwave receiver
and amp that tunés from .55 to 30 MHz.
It is supplied complete with plastic cabinet,
rear cover and a screened front panel. The
receiver has both a main tuning and band-
spread dial, earphone jack and built in speak-
er. The entire circuit is assembled on a
printed-circuit board on which all major
components have been factory mounted—
to some degree. The instruction manual has
both schematic and pictorial diagrams, and is
arranged in the step-by-step system common
to all major Kits.

We go into detail on the Kit so you may
fully understand the challenge and 2xperi-
mental possibilities.

Assembling the Kit. All major compo-
nents are supplied premounted on the PC
board (at least they are supposed to be pre-
mounted). You will find that transformers
T1 and T2 are loose, from knocking around,
and must be mounted. Other than the under-
side pictorial there is nothing that indicates
the correct color-code wire connections for
the transformers; so your first challenge will
be to remount the transformers correctly
(we said the kit will be fun). After you pass
the transformers’ mounting tabs to the
board. solder the tabs to the foil so they
won't fall off again. The foil appears to be
covered with a plastic sheet. Don’t try to
remove the sheet as it protects the copper
from oxidation which will make soldering
dificult. Solder right through the sheet.
(This is not mentioned in the instructions).
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Next step is to plug in the remaining com-
ponents and solder.. Don’t bend the leads
over on the foil. Let the leads stick straight
through the hole, solder each component as
it is installed and clip each lead close to the
board (8" from board).

You will find that somebody goofed and
forgot the most important connections—
those to the main tuning capacitor. So do it
this way. Position the board with the control
shafts facing down and the RF coils nearest
you. The tuning capacitor terminals will now
fall vertically, two near you and two near
the back of the board. The top back terminal
is not used. The bottom back terminal con-
nects to hole 13 and to the bandspread ca-
pacitor stator terminal. The top front termi-
nal connects to coil A terminal 3A. The bot-
tom front terminal connects to bandswitch
terminal SW3.

Complete the kit wiring except for the an-
tenna connections to the terminals on the
back cover. Place a strip of tape over the
linecord PC board terminals and over the
power terminals on the back of the volume
control. All high voltage will now be cov-
ered and it will be safe to handle a “hot”
chassis.

Checkout. Temporarily connect the hank
of wire (the supplied antenna) to the radio’s
antenna input wire: carefully dress the leads

POWER
TRANSFORMER

BANDSPREAD
CAPACITOR

VOLUME
CONTROL

BAND
SWITCH

Science anp Erectronics, formerly Rap1o-TV ExXPERIMENTER

MAIN TUNING *
CAPACITOR

MAIN
TUNING BANDSPREAD
DiaL SPEAKER DIAL

RF GAIN VOLUME PHONE
CONTROL JACK
BAND
SELECTOR

Completely assembled, the Editors found that
assembly was no trouble at all. Pre-cut
and stripped wires make work go fast!

from the RF coils so they or the attached
components are neat and non-shorting and
connect the fine cord to an outlet. Apply
power by rotating the volume control full
clockwise (maximum volume), set the band-
switch to band A (broadcast band) and ad-
vance regeneration control.till you hear noise
or a station. Tune the main tuning capacitor
for a loud station—it better be loud because
the speaker volume is very low. The speaker
is an extra feature and best listening is ob-
tained with the supplied earphone.

Typical of regenerative RF front end and
simple diode detectors there is virtually no
selectivity; perhaps one, two
or three very strong BC sta-
tions will fill the band from
end to end. Next, try the re-
maining bands. Performance
will most likely be good on
bands B and C and virgally
non-existent on band D (13
to 30 MHz). If you ever re-
ceive anything on band D
consider it a bonus.

The Globe Patro] is sup-
plied with an experimental
kit of components that lets

(More on page 105)

Completed  printed  circuft
board has a very wide-spaced
component layout. This per-
mits easy experimentation by
component substitution. You
may have to remove speaker
mounted under board when
making some of the changes.

REGEN
CONTROL



EXPERIMENTING
WITH..

BEN FRANK

<3 '”j.r

LIN

Discover how capacitors work by duplicating some
original experiments performed in the 18th Century.

Muny people like to think of Benjamin Franklin
as one of the founding fathers of our country. As
one of the signers of the Declaration of Independence,
he is regarded as a great statesman and humanitarian.
In addition, “Old Ben” was considered one of the lead-

ing scientists of his era and was as well known for this by
in Europe as he was in America. Charles Green
That is why, when the Contifiental Congress searched WEFFQ

for a man of prestige to send to France to ask for as-
sistance in the American War for Independence, they
chose ol’ Ben Franklin.

Franklin’s original experiments with static electricity
contributed to world-wide recognition of his scientific
ability. His analysis of the principles of the Leyden
Jar was the result of one of his great experiments.

The earliest known apparatus capable of storing an
electrical charge was labeled a Leyden Jar, the fore-
runner of present-day capaci- (Continued overleaf)
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BEN FRANKLIN'S
" LEYDEN JARS

tors. The first Leyden Jar was made by
Pieter van Musschenbroek, in the town of
Leyden in the Netherlands.

It consisted of a glass jar, filled with water
with outer surface wrapped in metal foil.
Electrical connections to the water was made
by a wire touching the water. Other versions
employed metal shot or metal foil inside
the glass jar.

Benjamin Franklin’s experiments proved
that the electrical charge is actually stored
in the glass, and not in either the inner
or outer foils. You can confirm Franklin’s
discoveries by following our plans for build-
ing a Leyden Jar and an Electroscope and
then use them in the experiments outlined,
which closely follow Franklin’s original

_ones. v

Constructing a Leyden Jar. We made
our Leyden Jar by covering the inner and
outer surfaces of a clear plastic refrigerator
food storage container with ordinary alumi-

{

2% -in. diameter, fitted with a snap-on lid
although the size is not important. This is
a convenient size for construction and for
handling during the experiments. The foil
was formed to the jar to a height of ap-
proximately 1%2 in. from the bottom and
held in place with Scotch tape.

A piece of copper braid, or braided shield-
ing from shielded wire, about 3-in. long is
held in contact with the outer foil by slip-
ping it between the outer foil and the side
of the jar before taping the foil. Check to
be sure that the braid makes good electrical’
contact with the foil.

A metal drawer knob, mounted in the
center of the lid, to which a length of metal
chain is fastened, is used to connect to the
inner foil.

Constructing an Electroscope. The elec-

" troscope is an elementary indicator of an

electrical charge. We used the same type
and size of clear plastic refrigerator con-
tainer for the electroscope as was used for
the Leyden Jar. /

A short length of # 18 bare copper wire
was formed to contain two open loops about
Y8-in. in diameter and was then fastened to
the head of a 3-in. long machine screw
by means of a nut and washer. The bolt
was then mounted in the center of the jar
lid. A 3-in. length of sheet aluminum, V4-

MACHINE SCREW
AND NUTS

num foil. We used one 2!%-in. high by
METAL KNOB
PLASTIC LID
i ‘ H / :

APPROX.
APPROX. 3/4-INCH
3-INCHES
OF COPPER
BRAID LEAD

BETWEEN INSIDE

OUTSIDE ALUMINUM
"ALUMINUM FOIL

FOIL AND

THE JAR

OUTSIDE ALUMINUM
FOIL
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CLEAR PLASTIC
REFRIGERATOR JAR _
APPROX. 3 174 —INCHES

4~ HIGH X 2 3/4—INCHES
DIA.

OUTSIDE ALUMINUM_ FOIL
APPROX.
1 172~INCHES

A trip to the kitchen will reward you with almost all the raw
materials needed to assemble a workable Lleyden Jar. Dimen-
sions are not critical, but try to duplicate author's prototype.



174 INCH LOOP *

MACHINE SCREW
AND

AUTS

PLASTIC LID
SMALL HOLE
- - f | :
- 1/4~INCH
Z| apPROX. i -
-l 3/4-INCH I-INCH |7
3-INCH X = I
1/4 = INCH ARPROX.
SHEET H—1/8 -INCH .
ALUMINUM LOOPS ?&ULM'LNEUA‘F
ELECTROSCOPE || garE T
PROBE COPPER
WIRE #18 .
. CLEAR PLASTIC
‘\._\REFIGERATOR JAR
FoIL APPROX. 3 1/4 — INCHES
LEAVES HIGH X 2 3/4-INCHES
DIA.
L JJ

P

v f -
Details for building the Electroscope, o primitive indicator of electrical charge on
a body. It, too, is made from kitchen materials and odd items from your workbench.

in. wide, is mounted to the outside surface
of the lid under the locking nut for this bolt.
Form a Y-in. loop on its free end to use
this strip as a probe. Cut two pieces of
alumigum foil 1-in. long and Y%-in. wide.
Punch a clearance hole near the top of each
piece so that each can be hung separately
on one of the loops previously formed in
the copper wire that is fastened to the jar
cover.
Assembly\ for Dielectric Experiments.
- A clear plastic drinking cup (2%-in H x
314 -in. dia), with tapering sides, plus alumi-
num foil muffin baking cups are the prin-
cipal materials needed for this experiment.
The cup for. the inside conducting plate
is cut to a height of ¥2 in. Make 1-in. loops
in a piece of #18 gauge bare copper wire
and bend one of the loops to form a right
‘angle on one end so that the wire will be
perpendicular to the bottom of the muffin
foil cup when fastened there. Total length
should then be approximately 4 in. Tape
this looped end to the bottom inside the cup

making certain that a good electrical con-

tact between the wire loop and the cup is
maintained.

| The outer foil cup is cut to a height of
about 1% in. Form the cups to the inner
and outer surfaces of the plastic glass so
that they fit snugly but can still be easily
removed. This is a necessary physical re-
quirement of the experiment. Make two

JANVARY, 1970

exact pairs of cups for inside and out.

The accompanying drawings and photos
detail the construction of these devices as
well as showing how they are used in ex-
periments.

Emulating “Old Ben.”” Now that the
construction work is finished, let’s conduct
some experiments to prove Old Ben’s theory
and also to learn more about the action of
a capacitor.

These experiments must be made in a

very dry environment; they will not work
under conditions of high humidity. If at
all possible work in an air-conditioned area.
Make certain that the rubbing cloth is com-
pletely dry and discard it for a fresh one
frequently to avoid its becoming dampened
by moisture from your hands. Drive off
excess moistue by heating the cloth in an
oven. .
The experiment is begun by holding a plas-
tic or glass.rod firmly in one hand and vig-
orously rubbing its free end with a cloth.
Immediately upon stopping the rubbing,
touch the free end of the rod to the metal
knob of the Leyden Jar. Repeat this action
about a dozen times. Each time the rod
contacts the knob electricity flows from the
rod to the jar, building up the charge in the
jar. Be careful not to touch the end of the
rod you have rubbed with your finger as
this will discharge it.

You test the jar for its charge by bringing
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the copper braid connected to the outside
foil near the metal knob in the center of
the lid. A spark will be seen to jump be-
tween the braid and the knob as the braid
is brought close to the knob. An NE2 neon
lamp can be used for this indication by con-
necting one lead to the braid and touching
the knob with the other lead. The lamp will
light momentarily. It is possible to store
enough electrical energy in the jar to create
an electrical charge of sufficient magnitude
to shock you, so be careful not to touch the
jar with your fingers.

One Leyden Jar Experiment. Franklin
charged his Leyden Jar with static electricity
produced by vigorously rubbing a glass rod
with a dry cloth. He repeatedly rubbed the
rod to full charge and then touched it to

I-INCH LOoOP
APPROX. 4~INCHES
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# i8 BARE COPPER.WIRE

the metal knob in the lid of the Leyden Jar.

The vigorous rubbing of the rod with the
cloth transfers some electrons from the rod
to the cloth, thus making the rod more posi-
tive and the cloth more negative. Franklin
is credited with using the words positive and
negative to designate differences in polarity.
A plastic rod can be used in place of a glass
one. When using a plastic rod, however,
electrons are transferred from the cloth to
the rod and therefore the polarity is reversed.

You can use an old tooth brush handle,
or an aligning tool, or a swizzle stick, or
glass or plastic stirring rod.

The electroscope you built can be used to
indicate the charge on the Leyden Jar. Bring
the probe of the electroscope in contact with
the knob of the jar. The foil leaves will
move apart indicating that the jar is charged.
The distance that the leaves move apart will
be proportional to the amount of charge.
You can prove this by varying the amount
of the charge you place on the jar (ghange
the number of times you touch the rubbed

‘rod to the knob on the jar). Discharge the

Here's the setup used in experiment
to prove electricity is stored in the
dielectric and not the plates of ]
capacitor. This experiment needs more
charge, so be prepared with plenty
of cloth and lots of elbow grease.

INSIDE ALUMINUM FOIL CuP
APPROX. 172~INCH HIGH X 2 3/4 ~INCH DIA.
( SHAPED TO FIT)

LOOPED AND TAPED TO FOIL

CLEAR PLASTIC cup
APPROX. 23/4 —INCHES HIGH'X 31/2~INCH
DIA. (TOP). X 21/4 ~INCH DIA. (BOTTOM)

APPROX. INSIDE FOIL POSITION

APPROX. OUTSIDE FOIL POSITION

‘

OUTSIDE ALUMINUM FOIL CUP
APPROX. 11/4 —INCHES HIGH X 2 3/4-INCH
DIA. (SHAPED TO FIT)




Top left and right photos show constructed Leyden Jar and electroscope, respectively.
Bottom photos show capacitor (left) used in the experiment and Leyden Jar (right) coming
in contact with electroscope to detect electrical charge. These simple electrical charge
instruments were the exotic test gear used by Ben Franklin back in the 18th Century.

clectroscope just before contacting the jar
with its probe. each time, by first grounding
the probe.

A Dielectric Test Experiment. Experi-
ments on Leyden lars were conducted by
many scientists. However Benjamin Frank-
lin was the first to determine exactly how
the Leyden Jar stored electricity. His find-
ings became the basis for the development
of the capacitors we use so profusely in
electronic and electrical equipment today.

Franklin proved that the electrical charge
1s stored in the jar (the dielectric) rather
than on the conductors (the plates) by care-
fully removing the inner and outer conduc-
tors after charging his Leyden Jar.

We can reproduce this experiment by set-
ting up th® material we prepared earlier,
described in the previous paragraph on page
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69 headed: Assembly for Dielectric Experi-
ment.

Place the plastic drinking cup in the foil
cup formed for the outside of the glass and
place the foil cup, with the copper wire
lead taped to it, inside the glass. Charge the
assembly in the same manner as the Leyden
Jar was charged. The success of this experi-
ment is dependent on as large a charge as
possible. Have extra cloths available to acti-
vate the rod that charges the assembly more
times than when charging the Leyden Jar.
Take care not to touch the lead wire from
inner cup, or the plastic cup.

When you have charged the assembly,
carefully lift out the center foil cup. using
plastic photographic print tongs, and set this
foil cup aside.

Now is when the second set of foil cups
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you made previously is used. With the plas-
tic tongs pick up the foil cup from this
second set of cups and carefully place it in
the plastic cup. Then, still using the plastic
tongs, lift the plastic cup containing the sec-
ond inner foil cup from its original outer
foil and place it in the outer foil cup of the
second set you made.

At this point bring the probe of the Elec-
troscope in contact with the wire loop taped
to the inner foil cup. You will note that
the Electroscope’s leaves separate, indicating
that the assembly is still charged. Now dis-
charge the Electroscope.

Recharge the assembly and then carefully
remove the inner foil cup again. Holding
the assembly by the outer foil cup only, tip
the plastic cup so that the probe of the Elec-
troscope comes in contact with the lower

The center foil of the capacitor has been caref
on the dielectric with the electroscope. Move

AL AR

SOLDER CLIP TIP

® You'll have no trouble keeping track of rosin
core solder when working on kits. Just purchase
a trouser clip at a bicycle store, slip it over the
iron cord and wind some solder around clip so
it can’t come off. —Joe Gronk

ScIENCE AND ELECTRONICS, formerly Rap10-TV EXPERIMENTER

BILL OF MATERIALS FOR THE LEYDEN
JAR ELECTROSCOPE AND. DIELECTRIC
EXPERIMENT ASSEMBLY

2—Clear plastic refrigerator jars approximate-
ly 3Vs-inches high x 2%-inches in diam-
eter

1—Clear plastic drinking cup approximately
2¥%-inches high x 3V;-inches in diameter
(top) and tapered to approximately. 21/,-
inches in diameter at the bottom

1—Plastic or glass rod

1—Plastic photographic print tongs

Misc.—Cloths (wool or cotton), household alu-
minum foil, aluminum foil baking cups
Imuffin size), metal knob (drawer knob—
see text), machine screws and nuts, metal
chain, copper braid, scotch tape, #18
solid copper wire, etc.

i
i

inside section of the plastic cup. Observe
that the leaves of the Electroscope separate,
indicating a charge on the plastic cup even
though the inner metal foil conductor has
been removed. You may have to move the
probe of the Electroscope around to locate
a spot where you get best foil separation. B

ully removed to permit sampling the charge
probe about to locate the greatest charge.
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EICO MODEL 635

s

Socket Conglomerate

Vacuum Tube Tester

The corner drugstore comes to your elec-,
tronics shop. Well, maybe not the drug
department or soda fountain, but most cer-
tainly that'ever popular drug store tube test-
er . . . for the EICO 635 Tube Tester is an
electronic tube tester for your work bench
with the speed and simplicity of the -drug-
store models.

Way back when the vacuum tube was
king, a tube tester looked like a tube tester
should look, with lots of knobs and switches
that set up, among other things, the tube
connections for a single socket. If you had
8-pin tubes, you would first set up the fila-
ment connections, say pin 2 and 7, or 1 and
8. Then you'd set up the connections for
every other tube element because there was
just one single test socket per type to accom-
modate all tubes using that socket. ’

Just try to imagine one of those “flight
control” panels in a drugstore; odds would
be that more tubes would be ruined by im-
proper element settings than in the TV sets
from which they were removed. So smart
manufacturers built drug store testers with
several sockets per tube type
(8 pin, 9 pin, etc.’), each
socket having a different wir-
ing arrangement so that a
few sockets of each type au-
tomatically  accommodated
hundreds of tube types. Not
only did this speed up tube

The EICO tube tester may
look like a lot of hard work
to wire, but it’s not really.
Just take your time and re-
check each connection to
avoid hard-to-find mistakes.
Guts fit into nice luggage-type
carrying case with cover.
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/1B CHECK

testing by eliminating up to 10 switches
and controls, but the possibility of error was
sharply reduced because the user had to set
perhaps two or three controls, instead of
10 or more.

EICO's new Mode) 635 tube tester uses
this same multi-socket technique, ensuring
fast, efficient and low cost tube checking
($44.95 kit form: $69.95 wired).

What's It Like? The 635 is housed in a
supplied luggage-type portable case, with a
storage compartment for the test leads. Six-
teen sockets (of different types) provide for
testing of any tube in general consumer
equipment use; from Nuvistors, to loctals, to
8 and 12 pin 110° CRTs. A supplied tube
data book indicates which tube socket to use
for a given tube type, and the settings for
the 4 operating ‘controls, which set up the
filament voltage, meter sensitivity and inter-
element connections. The user then looks
at the short/leakage panel lamp. If it's on,

(Continued on page 103)
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All solid state and in kit form is
the Heath Company's Model GD-48
metal locator. It uses the induction
balance method—change in tone—
to detect metals. (Write o the
Heath Co., Benton Harbor, Mich.
49022 for details.) Price: $59.95

The Treasure Seeker uses
the heterodyne principle to
alert the user of metal
nearby. In kit farm aond ol
solid state, it con easily be
assembled by o beginner.
(Write to Kits Industries Inc.,
729 Ceres Ave., Los Angeles,
Colif. 90021 for doto.)
Price: $29.95

Blackbeard’s treasures are still hidden in many
a cove waiting for the lucky treasure seeker.
But don’t trust to luck! Put your trust in a
metal locator and find that pot of gold!
The three units illustrated on this page
will also find small iron objects, hidden
pipes, coins, jewelry, and more on
sandy beaches, back yards, and even

them thar hills!

Wired and ready to go is the
Moark Il Treasure Probe. A
heteradyne device, the unit

uses silicon tronsistors.
(Wite to Treasure House,
2139 Highwoy 9, Lokewaod,
New Jersey 08701 for focts.)
Price: $22.95

SCIENCE AND ELECTRONICS, formerly RAp1o-TV EXPERIMENTER



Here’s a quickie way to blend the old
and the new. Build a transistor radio
into the base of an old-fashioned horn loud-
speaker and you've got the makings for some
real good conversation.

Your friends will do a double-take when
they hear soul from the 60s coming out of
a 1920ish speaker. Just latch onto a horn
salvaged from an attic, barn, auction, or
second-hand store, and you've won half the
battle.

Next trick is to build a transistor radio
into the hardwood base. We've used a
“Build-In” Radio Shack model 12-1150
which has' six transistors, ‘its own volume
control and switch, and a 2% -in. PM speak-
er. This go-go accessory should be just right
for your installation. Of coursg, the size of
the radio and the base might depend on the
exact model horn you wind up with.

We used black walnut stock about He-in.
thick to make a base measuring 6% x 5% x
1% in. The open-bottom box was put to-
gether with small nails and wood glue. It
was then sanded smooth, given a coat of
walnut stain, and rubbed to a shining finish
with soft facial tissues.

The Radio Shack chassis is enclosed in
plastic and can be mounted on the side of
the base with short flathead machine screws.
( Angle brackets or epoxy cement might also
be used.) Cement the speaker or mount it
with brackets, right over the opening cut
into the base. This is where sound will be
fed out through the horn.

A metal angle bracket keeps the 9-V bat-
tery in place.” After the components are
wired according to the schematic, all you
need do is attach rubber feet to each corner

(Continued on page 108)

JANUARY, 1970

by Art Trauffer

BILL OF MATERIALS FOR
HORN SPEAKER
1—*"Build-in’* transistor radio (Radio Shack
12-1150 or equiv.) _

1—9-V battery (Burgess 2U6 or equiv.),

2—Short flathead 6-32 machine screws

Hardwood base:

1—63% x 5% x 5/16-in. piece

1—1-3/16 x 5/16-in. piece,
long (for sides)

Misc.—Speaker horn, 4 small rubber feet, me-
tal stock for angle brackets {optionall, flange
or fittings (see text), battery connector; vol-
ume control, PM speaker, knobs (if not sup-
plied with radio), solder, hardware, etc.

about 25 in.

TRANSISTOR
TUNING RADIC IN
KNOB PLASTIC CASE
HARDWOOD VOLUME

CONTROL

BATTERY
CONNECTOR

RUBBER
BUMPER

b o
Man, it's easy to put together in one
evening, and anyone can do it. Photo
above is practically a wiring diagram.

9v
PM BATTERY
SPEAKER .

(]
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0 IMPOSSIBLE DREAM...

You take the high
road; I'll take

the low road . . .
and you know as
well as | do, bahy,
that it'll be
bumper-to-bumper
for both of us

all the way there.

Science axp ErecTronics, formerly Rap1o-TV EXPERINENTER



unsnar the entangled traffic

Kit (below} modifies signal con-
troller so it can be activated by
computer. If no instructions are
received from computer, controller
functions normally

LI YT

un.ﬂl.ll-q’

Above, monitor console permits en-
gineer to override computer any-
time. Right, system’s keyboard.

g

4
-l

Left, display station located on
printer keyboard furnishes means
for checking system visually. Be-
low, pole-mounted sensors which
feed data to 1BM computer.

|

largest electronic traffic brain in the world is the
new computerized traffic control system that has been
installed on one of the busiest and most congested boulevards
in the U.S. Controlling vehicular flow on Queens Boulevard
in New York City, the system controls 120 signalized inter-
sections, with an estimated 850 three-level (red/amber/green)
signals and over 390 walk/don't walk controls.

In essence here's what happens: 36 overhead sensors
located at key points along the Boulevard aim sonic beams at
lanes of traffic. Associated with these sensors is an {BM 1800,

a computer that measures volume and direction of traffic,
then adjust lights for a more effective movement of that traffic.®

JaNvary. 1970
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3 In this scientific age, many of us take our
mechanical world for granted. We go about
ignoring some of the inspirational things
that the machine has accomplished, and we
tend to think of the machine only as a means
to furthering our own luxury. But at the
Mill Neck Lutheran School for the Deaf on
Long Island, N.Y., the machine and the men
involved with them are not taken for granted.

It is here that one sees the great and the
good things that the machine can be used for
in our electronic age.

Housed in an old Tudor style mansion on
beautiful grounds covering some 85 acres
are the classrooms, library, and living quar-
ters for faculty and students. In this school
are the men and the machines that are used
for rehabilitating these youngsters so that

Mirror and feather become invaluable teaching tools as they enable child to see how
closely her lip movements resemble teacher's. Right, effect of earphones is apparent.

Science aNp ELECTRONICS, formerly Rap1o-TV EXPERIMENTER



when they leave they are on an almost equal
level of learning with other voungsters their
age. At Mill Neck one can observe the
teachers and technicians working together
to build the body and the spirit of another
human being to live a normal and happy life.

The importance of the machine and the
associated electronics for teaching the deaf
isn't realized until the visitor sees these ma-

Each child wears portable auditory

chines at work. An ordinary visit becomes
a revelation. One sees for the first time how
a child reacts to her first sound with speciai
electronic earphones capable of penetrating
her deep and silent world. Like a stone
thrown into a well, they break the surface
of this deaf child’s world. Her spirit comes
rushing to the surface of our world, for com-
munication has been made. (Turn page) - |
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training equipment that can be adjusted to suit his

needs. Teachers rely heavily on both gestures and written word to communicate with them.

Janvary, 1970
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...a silent world

Below, child learns to identify simple
objects. Thanks to headphones, instruc-
tor can give child name of object at
same time child is looking at picture,
thus reinforcing learning process. Book
shown here illustrates farmyard animals.

SciENcE aND ELEcTRONICS, formerly Rap1o-TV EXPERIMENTER

Above, students listen intently as instructor
fills them in on details of studies. Below,
teacher uses flashcards to help youngsters
boost sheir knowledge of basic arithmetic.

Left, audiological test is
administered to each child
enrolled in Mill Neck. Pur-
pose is to gauge precisely
how handicapped child is
before he begins studies.

1
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WHITE'S

[RADPIO |
EOGI

Cail Locatlon Freq.

KABC-FM Los Angeles, Calif.

KABI-FM Abilene, Kan. 98.3

KABL.EM San Francisco, Cal.

KACA Prosser, wWash.

KACE-FM Riverside, Cailf.

KACO St. Louis, Mo.

KADI St. Louis, Mo.

0 Texarkana, Ark.

Denver, Colo.

-FM Sanla Fe, N. M.

-FM Flagstaff, Arlz

Auburn, Calif,

Salina, KKans.

-FM Crossett, Ark.

.FM Honolulu. Hawaii

Newport Beach, Calit.

C Tulsa. Okla.

| San Antonio, Tex.

A Davenport, Ja.

B-FM Alexandria, La.

H Denver, Colo.

L FM Salt Lake Cilty. Utah
W San Francisco, Calif.

X Berkeley, Cal.

B Merced. Cal

$ Mammoth Spring, Ark.

U Anchorage, Alaska

G Angwin, Cal.

8.FM Larned. Kan.

T-FM Lancaster, Calif.

NU Lawrence, Kans.

NW Albuguerque, N.Mex.

OL.FM Carrotliton, Mo,

RD Wichita, Kan.

RK Little Rock. Ark.

RL-FM Carisbad, Cal.

RM-FM Fresno, Calif.

SC Conway, Ark.

KASE Austin, Tex.

KASI-FM Ames, lowa

KASU Jonesboro, Ark.

KATN-FM Boise, lda.

KATY-FM San Luis Obispo, Catit

KAUS.FM Austin, Minn.

KAVI.FM Rocky Ford. Colo.

KAVR-FM Apple Valley, Cal.

102.3

95.3

|
107.7|
107.1

92.9
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100.7
107.1

KAWB McKinney, Tex.
KAWL-FM York.
KAWY Casper, Wyu

KAYD Beaumont, Tex.
KBAY San Jose, Cal.
BB-FM Borger. Tex.

Bl Los Angeles, Calif.
BK-FM Boise, Ida.

BL Riverside. Cal.

BW San Diego. Cal.

BX Seattie, Wash

BY Bakersfield, Cal.

A Los Angeles, Calif.
-FM Shreveport La
FM Modesto. Calif.
FM San Antonio, Tex.
FM Biue Earth. Minn.
Kansas City, Mo.
Buftalo, Mo.

1 Lubbock, Tex.
-FM Mﬂmnhls
Pocatello, Ida.
-FM Caidwell. Ida.
Bozeman, Mont.

FM Hot Springs. Ark.
FM Columbia, Mo.

FM Los Angeles-Avalon,

mmmo o
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Tex.

DonNm
wmZrT

ITO
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I
M-FM Roswell, N.Mex, [
Edmonds, Wash,
San Diego, Cal. 101.5
-FM Seattle. Wash.
Eugene, Ore.
-FM Spearman, Tex.
-FM St. Louis, Mo.
-FM Benson, Minn,
-FM Bismarck, N.D.
Albuquerqire. N.M.
0 Houston, Tex.
KBOA-FM Kennett, Mo.
KBOB west Covina. Cal.
KBOC Ogden, Utah
KBDE-FM Oskaloosa.
KBOI-FM Bolse. lda.
KBOD Portland. Ore.
BDS Tulare. Cal.

Xz
mm"
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REXXRXRERXRRRx AEXRRXREXXXXAXXXXXXXXXXX
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U. S. FM Stations by Call Letters

Call Locatlon Freq. |Call Location Freq.|Call Location Freq.
KBRK-FM Brookings, $.0. 101.7 KDVR Sloux Clty. lowa | KGNC-FM Amaritlo, Tex.
KBRO-FM Bremerlon. Wash. KDVS Davis. Cal 91.5| KGNO-FM Dodge City. Kan,
KBTZ.FM Houston. Mo. KEAR San Francisco, Calif. KGO-FM San Francisco, Calif.
KBTM-FM Jonesboro, Ark. KEAX National City, Calif. KGPO Grants Pass, Oreg.
KBUC-FM Terrell Hills, Tex. | KEBC Oklahoma City, Okla. KGRC Hannibal, Mo, 92.9
| KEBJ Phoenix, Ariz. II(GRD FM Las Cruces, N.M.
| KBUS-FM Terrell Hills, Tex. ICEBR Sacramento. Calif, KGRE Greeley, Colo,
KBUR-FM Burlington, la. KEBS San Diego, Cal, 89.5 KGRI-FM Henderson, Tex,
KBUY-FM Ft. worth, Tex. IKECR EI Cajon, Calif. KGUD-FM Santa Bnrbara Calit.
KBUZ-FM Mesa, Ariz. KEDC-FM Northridge. Cal. KGUS Hot Springs, Ark. 97.5
KBVR Corvallis, Ore. KEDP Las Vegas, N. M. KGVM.FM Idaho Falls. Ida.
KBYE.FM Oklahoma City, Okla. | KEEL-FM Shreveport, La. 93.7 KGVW-FM Belgrade., Mont,
8 KEEY St. Paul. Minn. 102.1| KHAK-FM Cedar Rapids, lowa
KBYU-FM Provo, Utah KEEZ San Antonio, Tex. KHAR-FM Ancherage, Alaska
KCAB-EM Dardanelle, Ark. KEFC Waco, Tex.(}) KHBL Plainvicw, Tex.
KCAL-FM Redlands, Calif, KEFM Nacapdoches Tex. 103.3) KHBM-FM Monticello, Ark,
KCAW.FM Port Arthur, Tex. KEFW Honolutu, Hawali KHBR-FM Hillsboro. Tex.
3.3 KEHG-FM Fosston, Minn. 107.1 | KHCB-FM Houston. Tex. 105.7
KCBH Beverly Hills, Calit. KEIR Dallas, Tex. IKHEN-FM Henryetta. Okla.
KCBL-FM Greeley, Colo. KELA-FM Centralia, Wash. KHEP.FM Phoenix, Ariz.
KCBS-FM San Franeisco, Calif. KELD-FM El Dorado. Ark. KHFI-FM Austin. Tex.
| KCCE Weatherford, Okia, KELE Lamesa, Tex. 100.3| KHF M Albuguerque, N, Mex.
KCCM FM Meorhead, Minn. 91.1 KELO.FM Smux Falls, §. D, IKHGM Houston, Tex. 102.9
KCOR.FM Cedar Clty. Utah KELT Harlingen, Tex. IKHIQ Sacramento, Calif,
KCEE.FM Tucson, Ariz. KEMO St. Louis, Mo. KHJ-FM Los Angeles, Callf.
KCES Eufaula, Okla. KENA.FM Mena, Ark. 101.7| KHIKA Hillsboro, Mo. 88.
KCFA-FM Snukane. Wash. KENW-FM Portales, N. M. 83.9 KHOB-FM Hobbhs. N. M,
KCFM St, Louis, M KEQR Chica, Cal. KHOF Los Anneles Calit.
KCHF.FM Sioux Fails. 5.0. 93.5| KER1 Bellingha, w CHOM Houm
KCHO Chico, Cal. 9.1 KERN-FM Bak ersﬂeld C1II1 KHOZ-.FM H1rrlson. Ark.
KCHV-FM Conchella, Cal. KERR Salinas, Cal, KHPC Brownwood,
KCIL Houma. La. I K ERS Sacramento, Cal. KHQ-FM Spokane, Wnsh
KCIM-FM Carroll, la. (ESD Brookings. S.D. KKHRU Clayton, Mo, 88.1
KCIV The Dalles, Ore. 104.5| KESM.FM EI Dorado Springs, KHSC Arcata, Cal. 90.5
KCJB-FM Minot. N. D. Mo. KHSE-FM Hemet, Cal.
KCJC Kansas City. Kan. KETO-FM Seatlle, Wash. KHVH-FM Honolulu, Hawaii
| KCKN-FM Kansas City, KKan. KEWB Redding, Cal. 104.8 | KHVR Bilou, Calif.
KCLC St. Charles, Mo. KEWC-FM Cheney, Wash. KHYI Fremont, Calif.
KCLO-FM Leavenworth, KKans. KEWI-FM Topeka, Kan. | KIBS-FM Bishop, Cal.
KCLU-FM Rella, Mo. | KEYC-FM Manketo. Minn, | KICD-FM Spencer, la.
KCMA San Francisco, Cal. KEYN.FM wichita. Kan. ICICS-F M Hastings, Neb,
IKCM I Los Angeles, Calif. KEZE Anaheim, Calif. KID-FM (daho Falls, Ida.
KCMS-FM Manitou Springs, Colo. | KFAB-FM Omaha, Nebr, | KIEM Eureka, Calif.
KCNM Carlsbad. N. KFAC-FM Los Angeles, Calif. KIFG-FM lowa Falls, la.
KCOB.FM Newton, lowa 95.9| KFAD Cleburne, Tex. KIFM Bakersfield, Cal. 96.5
KCOE-FM Cedar Rapids. lowa KFA?\ FM St. Cloud Minn K{H1 Tulsa, Okla.
.5 KFAV Fayetteville, Ark KIKK.FM Houston, Tex.
KCOM Omaha, Nebr, KFBC-FM Cheyenne, Wyo. 97.9 KIKS-FM Lake Charles, La.
KCOR-FM San Antonio, Tex. | KFBD-FM waynesville, Mo. KILT-FM Houston. Tex.
JOL.S | KFBK.FM Sacramento, Cal. 92.5 KIMP-FM Mt, Pleasant, Tex.
KCPR San Luis Obisne, Cal. 91.3 KFCA Phoenix. Ariz. 91.5 KINB Poteau, Okla. 107.3
KCPS Tacema. Was KFGQ.FM™M Boone, la. 99.3 KIND-FM Independence, Kan.
KCPX.FM Salt Lake Clty, Utah | KFH-FM wichita, ICans, KING-FM Seattle, Wash,
KCRA.FM Sacramento, Calif. | KFIG Fresno, Cal. KINT Indie, Cal.
KCRC-FM Enid. Okla. KFJB-FM Marshalltown, la. KINIC Poriland, Ore. 101.9
KCRF-FM Winnshoro, La, 95.9| KFJC Los Altos, Ca KINS-FM Eureka, Caf. 96.3
KCRW Santa Monica. Calif. | KFJZ Fort Waorth, Tex. IKINT.FM EI Paso, Tex. 97.5
KCSB-FM Santa Barbara, Cal. KFKF-FM Bellevue, wash. K10) San Franclsco. Cal. 101.3
91.5| KFLA-FM Scott City, Kan, K00 Oklahoma, Okla.
IKCSC Edmond. Okla. KFLY.FM Corvallis. Ore. KIDS-FM Omaha. Neb. 90.9
KCSM San Mateo, Calif. KFMA Jerome. Ida. KIOU Corous Christi. Tex.
KCSU-F M Ft. Coltins. Colo. |I(FMB FM San Dieuo Calit. KIRO-FM Seattle, Wash.
KCTA-FM Sinton. Tex. IKFMC Provo, Ula .) | KISA Kansas City, Mo,
KCTC Sacramento, Cal. 96.1| KFMD Dubuque, la. K{SS San Antonio, Tex.
KCTS-FM Minneapolis. Minn, KFMF Ft. Collins, Colo KISW Seattle, wash.
KCUE-FM Red wing, Minn, KFMG Des Moines, la. KIT-FM Yakima, wWash.
KCUI Pella, la. KFMK Houston,Tex. (s) KITE-FM San Antonio. Tex.
KCUR-FM Kansas City, Mo: KEML-FM Denver, Calo. KITH Phoenix, Ariz.
KCWM Ft. worth, Tex. KFMM Tucson, Ariz. KITT San Diego, TCalif.
KCWS-FM Ellensburg. Wash. KFMN Abilene, Tex. IKITY San Antonio, Tex.
KCYS Richland. Wash. KFMP Port Arthur. Tex. KIX1-FM Seattle, Wash,
| KDAF-FM Kansas, Mo. KFMQ Lincoln, Nebr. KIXL-FM Dallas, Tex.(s)
KDB-FM Santa Barbara. Calif: KFMR Fremont, Cal. | KJAE Lakewood, Colo, 107.5
KDBS-FM Alexandria. La. KEMS San Francisco, Cal. 106.1| KJAM.FM Madison, S.D.
KD(‘.R Sioux Center. lowa 91.3| KFMU Kansas Clty. Mo, I(JAN FM Atlantic. la.
KDDO-FM Dumas, Tex. | KEMV Magnolia, Ark. KJAX Stoeckton. Cal.
KDEF.FM Albuquerque, N.Mex. | KFMW San Bernardino, Calif. I(JAZ Alameda, Catif.
I(DEN FM Denver. Colo. IKFMX San Diego, Calif. KJCK FM Junction City, Kan.
KDES-FM Palm Spgs.. Calif, KFMY Eugene, Oreg. KJEF-FM Jennings, La.
KDFC San Francisco, Calit. KFNB Oklahoma City. Okla. KJEM-FM Okla. City, Okla.
DEF.FM Albuquerque. N. M, | KENE Big Springs, Tex. KJET.FM Beaumont, Tex.
DFM walnut Creek. Cal. KFNW.FM Fargo, N.D. KJIB Portland, Ore, 99.5
DHE-FM Twenty-Nine Palms, KFOA Honolutu, Hawail KJLH Long Beach, Cal,
Cal. KFOG San Francisco, Calif. KJLM San Diego, Callf.
KDHL-FM Faribault, Minn. KFOX-FM Los Angeles, Cal. KJML Sacramento, Calif,
KDHS Modesto. Cal. 0.5/ KFRD-FM Rosenberg, Tex. 104.9| K KND Jamestown, N.D.
KDIC Grinnell, lowa 102.1| KFRE.FM Fresno, Calif. KJPO Fresno, Calif.
KODIG San Diego, Cal. KFRN-FM Brownwood, Tex. 99.3 KJPW-.FM Wayncsvllle Mo.
KDJW.FM Amarillo, Tex. KFTM.FM Ft. morgan. Colo. KJRG-FM Newton, KKans.
| KDKA-FM Pittsburgh, Pa. KFUO-FM, Clayton, Mo, IKJRL Liberal, Kan.
KDLA.FM De Ridder, La. KFWT.FM Ft. Worth. Tex. KJSB Houston, Tex.
KDLK-FM Del Rio. Tex. KF XM Jackson, Miss. KISKK.FM Columbus, Neb.
KDLO-FM Watertown, S.D. KFYR-FM Bismarek. N.D. K KFM Calorado Springs, Colo.
KDLR-FM Devlls Lake. N.Q. KGAF-FM Gainesville, Tex. KKHI.FM San Francisco, Cal.
KDAKC Corpus Christi, Tex. KGBC-FM Galveston, Tex. 106.5| KKIT-FM Taos. N. At.
KDOMI[ Des Moines, lowa KGBI-FM Omaha, Neb. 100.7 | KIKLP Pipestone. Minn, 98.7
KDMNC.FM Spokane., Wash. KGBN-FM Caldwell, (daho KIKMA Pryor, Dkla. 04.5
KOND Delano, Cal. 98.5| KGBS-FM Los Angeles, Cal. KKOP Redondo Brach, Cal.
KONT-FM Denton, Tex. KGCC Denison, Tex. 89.7 KKWB Breckenridge, Minn, 101.7
KDOL-FM Mojave, Cal. | KGEC Palm Snrinqs. Cal. KKWS wadena. Minn.
KDOT-FM Scottsdale, Ariz. KGFM Bakersfield, Cal. KLAW Lawton. Dkla,
KDPS Des Moines, lowa KGHO-FM Hogulam, Wash, KLAY.FM Tacoma., Wash.
KDSN-FM Denisan. fowa 107.1  KGIW-FM Afamosa, Colo, 93.5| KLBK-FM Lubbock. Tex.
KDSU Fargo. N.D. KGLA Los Angeles, Callf. KLBS-FM Los Banos. Cal.

BDX-FM Dallas. Tex.
BOY-FM Medford, Oreg.

Pl Denver, Calo.

PO Reaumont. Tex.

FM Fergus Falls, Minn.

Y00

San Francisco. Cal.
FM Brinkley, Ark.
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KDSX.FM Denison-Sherman,

Tex,
IKDUO Riverside. Calif.
KPUX-FM Aberdecn. Wash.
KDUZ.FM Hutchinson, Mlnnl.WI

KGLT Bozeman. Mont.
| KEMB-FM Honolulu. Hawaii
KGMI-FM Bellingham. Wash

KGMD-FM Cape Girardeau, Ao,

[}
KGMR-FM Jacksonville, Ark.

00.7

KLCC Eugene, Ore,

KLCN-. FM Blytheville, Ark.
KLCO-FM Poteau. Dkia
KLEA-FM Lovington, N. M.
KLEB-FM™ Golden Meadow. La.
KLEF Houston. Tex.

SciENCE AND ELecTRONICS, formerly Rap10-TV EXPERIMENTER



Call Location
KLEM.FM LeMars, la.
KLEN-FM Kiileen. T
KLFO-FM Litehfieid,
KLFM Ames. la.
KLGS Los Gatos, Cal,
KLFM Beverly Hills, Callf.
K Ukiah, Cal,

K M Lincoin, Neb, |
K M Portiand, Ore.

K M Denver, Coio.

K M Brainerd, Minn.
l'((LJT Lake Jackson, Tex.
K

K

K

K

K

amnm

0.FM Longmont, Colo.
M Ridgeerest, Calif.

KLUE-FM Longview, Tex.
R Wichita Fails, Tex.
VL Pasadena, Tex.
WN-FM Lawrence. Kan.
YD-FM Bakersfieid. Callf.
YK Longview, Wash. [}
YN-FM Lynden, Wash.
LYQ-FM Hamiiton, Mont.
Tenn.

-FM Ft. Smith, Ark.

:ortllnd. Oreg.

Austin, Tex,

B-FM Mendoeino, Cal,

L-FM Marshall, Mo, |
San Antonio, Tex. (s)
Memphis. Tex.

-FM Marshail, Minn,
Marshall, Tex.

ercer Island, Wash,
Fresno, Calif,

k., Arl
M Muskogee, Okia.

F

San Franciseo. Calif.
organ City, La.

r L': e City, Tex.

ol 0.
nkato. Minn.
o,

Calif.
Ark.

Denver, .
Santa Barbara, Calif,

Bethany. Okla,

-FM San Francisco. Cal
New Braunfels. Tex.
Baldwin, Kan.

-FM Newport, Ark.
Rochester, Minn. [}
8t. Louis, Mo.
Chickasha, Okia.
Yakima, Wash,

-FM Scottsbluff, Nebr.

-FM McAloster, Okla.

-FM Waukon, lowa |
ER Oallas, Tox.

EU EI Centro, Cal.

EV Reno. Nev.

EW-FM Seottsbluff, Nebr,

Nowata, O
Midland, Te

Yorrance, Cai

Alaska

M New lberia, La,

M Phoenix. Ariz.

housand Oaks, Calif.

ong Beach, Cal.
Natchitoches, La.

M Monros, La,

8t. Paul, Minn.

-FM Ft. Worth, Tex.

Marshall. Mo,

RRRRRRRRXRRRRRRRRR R
ZZREZZZXZZRXJPED

Freq.

ox. 93.3
Minn., 95.3

07.3

05.5
95.9

02.9

90.1

.
92.1

01.7

03.9
98.5

97.9

81.7

Call Location Freq.|Call Location Freq.|Call Location Freq.
KNRO<FM Conros, Tex. KQIP Odessa, Tex. KSLO-FM Opelousas, La.
KNTO Wichita Falls. Tex KQMU Sait Lake City, Utah 94.1| KSMA-FM Santa Maria, Calif.
KNTU Oenton, Tex. 88.5| KQRS-FM Golden Valley, Minn. | KSMB Lafayette. La.
KNUE Tyler, Tex. 101.5| KQTY Wichita, Kan, KSNM Santa Fe, N. M.
KNUJ-FM New Ulm, Minn. KQUE_ Houston, Tex. KSOM-FM Ontario, Cal.
KNUS Dalias, Tex, KQV-FM Pittsburgh, Pa. KS00-FM Sioux Falis, S.0.
KNWA Fayetteviiie. Ark. KQwWB-FM Moorhead, Minn, KSOP-FM Sait Lake City,
KNWC-FM Sloux Fails, 8,D. KQXX McAilen, Tex. Utah
KNWS (] owa KRAB Seattle, Wash. KSOR Ashiand, Ore. 90,1
KNX os Angsles, Calif. KRAK.-FM Stoskton, Calif. KSO0Z Point Leokout, Mo.
KNXR Rochester. Minn, KRAM-FM Las Vagas, Nev, KSPC Claremont. Calif,
KOA-FM Denver, Colo. KRAV Tuisa, Okla. KSPI-FM Stiliwater, Okla,
KOAP Portland. Ore. 91.5| KRAZ Farmington, N. M. 96.9| KSPL-FM Oiboil 95.5
KOAT-FM Albuquerque, N.M. KRBE Houston. Tex. KSPR-FM Soring , Ark, 104.9
KOB-FM Albuguerque, N.M. KRBI-FM St. Peter. Minn. KSRF Santa Mon Calif.
KOBC Joplin. Mo. KRBT Woodland., Cal. 102.5| K8RN Reno, Nev.
KOBH-FM Hot 8prings, 8.D. KRCB-FM Council Biufls. la. KSRT Tracy. Cal.
KOCM Newport Beaeh. Cal. KRCC Colorado Springs, Cote. KSTE Emporia. Kans.
KOCN Pacific Grove, Cal. 104.9( KRCH St. Louis, Mo. KSTN-FM Stockton, Calif.
KOCV Odessa, Tex. KRCS San Bernardino, Cal. KSTP.FM 8t. Paul, Minn,
KOCY-FM Okiahoma City, Okla, | KRCW Santa Barbara, Callf. KSUI lowa City., lowa
KODA-FM Houston, Tex, KROO-FM Coilorado 8prings, Colo. | KSVP-FM Artesia, N. M,
KOFM Okiahoma CI't(y. Okla. KREB Monroe. La. KSWC Winfield, Kan.
KOFO-FM Ottawa, Kan, KREM-FM Spokane, Wash., KSWH Arkedeliphia, Ark, 88.1
KOGM-FM Tulsa, Okia KREP Santa Clara, Cal. KSWM-FM Aurora. Mo.
KOGO San Oiego, Calif. KRES Moberly, Mo. KSYM.FM San Antonio, Tex. 80.3
KOIL-FM Omaha, Neb. KREX-FM Grand Junction, Cole. | KSYN lJoplin, Mo.
KOIN-FM Portland, Oreg. KRFM Phoenix, Ariz. KTAC-FM Tacoma, Wash.
KOIT San Francisco. Cal. KRFO-FM Owatonna, Minn. KTAL Texarkana. Tex.
KOKE-FM Austin, Tex. KRHM Los Angeles, Calif. KTAP Tueson, Ariz.
KOKH Oklahoma City, Okla, KRIL E} Oorado, o KTAR-FM Phoenix, Arlz.
KOL-FM 8eattie, Wash, KRIT Clarion, lowa KTBC-FM Austin, Tex.
KOLM.FM Rochester, Minn, KRKD-FM Los Angeles, Calif, KTBT Garden Grove. Cal.
KONG-FM Visalia, Calif. KRKH-FM Lubbock. Tex, KTCF Cedar Falls, lowa
KONI-FM Spanish Fork, Utah KRKY Denver, Colo. KTCR-FM Minneapoiis, Minn.
KOOi Jacksonville, Tex. 106.5| KRLD-FM Oallas, Tex. KTCS-FM Ft. Smith, Ark.
KOOL-FM Phoenix, Ariz. KRMD-FM Shreveport, La. KTCU-FM Ft. Worth, Tex.
KOOM Benton, Ark. 107.1 | KRMG-FM Tuisa, Okla. KTEA.FM Midwest City, Okla,
KOPR-FM Great Falls, Mont. KRMS-FM Dsage Beach, Mo. KTEC Oretech, Oreg.
KORA-FM Bryan, Tex. KRNL-FM Mt. Vernon. la KTEP E| Paso, Tex.
KORE-FM Springfeld-Eugene, KRNT-FM Oes Moines, la. KTFC Sioux City, la.
Ore KRNW Beuider. Coio. KTGR-FM Columbia. Mo,
KOR KRNY-FM Kearney-Holdregs, KTHO-FM Tahos Valiey. Cal,
KOR Nebraska KTIB-FM Thibodaux. La.
K08 KROA Aurora, Neb. KTIM San Rafasl, Calif.
Kos KROB-FM Robstown, Tex, KTiS:FM Minneapolis. Minn.
KOS K KROC-FM Rochester. Minn, KTJO-FM Ottawa, Kans.
KOST Los Angeles, Cal. KRON-FM San Francisso, Caiif. | KTLQ-FM Tahlequah, Okla.
KOSU-FM Stiilwater, Okla, KROS-FM Clinton, lowa KTMS-FM Santa Barbara. Cal.
KOSY-FM Texarkana, Tex. KROW Santa Barbara, Calif. TNM.FM Tucumeari. N.M. 92.7
KOTN-FM Plae Bluff, Ark. KROY-FM Sacramento, Calif, KTNT-FM Tacoma, Wash,
KOTO Alamagoerdo, N. M. KRPM San Jose, Cal. 5/ KTOC-FM Jonesboro, La.
KOVF-FM Kearney, Neb. 91.3| KRRC 8an Jose, Calif. KTOO-FM Sinton. Tex.
KOWN-FM Escondido. Cal, KRSA-FM Salinas, Cal. KTOP Topeka. Kan.
KOYL-FM Odessa, Tex. KRSI Minneapolis. Minn. KTOY Tacoma, Wash.
KOYN-FM Billings, Mont. 93.3| KRSI-FM St. Louls Park, Minn.| KTAM-FM Clovis. N, M.
KOZE.FM Lewiston, idaho KRSL-FM Russell. Kan. KTRB-FM Modesto, Callf.
KOZN Omaha, Neb. 94.1| KRSN-FM Les Alamos, N. KTRH-FM Houston, Tex.
KPAC-FM_ Port_Arthur, Tex. KRSP-FM Salt Lake City. KYRM-FM Beaumont. Tex,
KPAK Ei Paso. Tex. KTSM-FM El Paso, Tex.
KPAN-FM Hereford, Tex. KRST Albuguerque, N. M. KTSR Kansas Clty, Mo,
KPAT-FM Berkeley, Callf, KRUS-FM Ruston, La. KTTS-FM Springfleld. Ma.
KPCS Pasadena, ¥ 89.3{ KRVM Eugens. Oreg. KTUH_Honoiuiu. Hawall 20.3
KPOQ-FM Portland, Ore. 93.7 | KRVN-FM Lexington, Nebr. KTW-FM Seattle, Wash.
KPEL-FM Lafayette. La. KRWG University Park, N. M, KTWO Spokane, Wash.
KPEN 8an Francisco. Caiif, KRWL-FM Carsen City. Nev. 97.3| KTWN Anocka. Minn. 107.9
KPER-FM Gilroy, Cal. KRVS-FM Lafayette. La. KTXJ.FM Jasper, Tex
KPFA Berkeisy, Cal. 94.1| KRXL Kirksviile, Mo, KTXN-FM Vietoria. Tox. 98.7
KPFB Berkeiley, Calif. KRYT-FM Colorado Springs, KTWR Tacoma., Wash.
KPFK Los Angeles, Calif, Colo, KTXR-FM Springfleld., Mo,
KPIK-FM Colorado Springs, Colo. | KSAM-FM Huntsville, Tex. KTXT-FM Lubboek. Tox.
KPLC-FM Lake Charles, La. SAN San Franciseo, Cal. 94.9| KTYM-FM Inglewood. Cailf, .
KPLT- Paris, Teox. KSBY-FM San Luis Obispo, Cal, | KUAC College, Alaska 1047
KPLU Tacoma. Wash. KSCO Santa Cruz, Calif, KUAM-FM Agana, Guam
. Cal. KSBW-FM Salinas, Callf. KUCR Riverside. Cal. |
KPFM Portland, Ores. KSO0B.FM Manhattan. Kans. KUCV Lineoln, Neb.
KPGM Los Altos, Calif. KSDO-FM %n Diego. Cal. s | KUER Sait Lake City, Utah
KPLR-FM 8t. Leuis, Me. KSDS San Dlego. Calif. KUID Moscow. Ida,
KPMT Oxnard, Cal. KSEA San Diego, Calif. KUDE-FM Oseanside, Callf.
KPNW-FM_ Eugene. Ore. 99.1| KSEL-FM Lubbock, Kvou-
KPOC-FM Poeahontas, Ark. 108.9| KSEO-FM Ourant, Okia, Ventura.Oxnard, Callf.
w’:g:(-lfpmnllim:’uu(;u. Hawail . ig;:‘-FoM"Nuo doches, Teox. KUOY-FM Spoinal. Wash,
ortiand. Ore, 3 alias. Tex. KUER Salt Lake . Utah
KPOL-FM Los Angeles, Calif. KSFX San Franciseo, Callf. KUF:I Misseula, M:y,“_
KPOP-FM Roseville, Cal. 93.5| KSGM-FM Ste. Genevieve, Mo. KUHF Houston, Tex.
KPPC-FM Pasadena, Calif, KSHE Crestwood, Mo. KUKI-FM UKlah, Cal.
KPPS8-FM Parso 3 KSHN Sherman, Tex. 96.7 WULA Las Vegas, Nev
KPQ-FM Wenatel Wash. KS8IB-FM Creston, la. KULP-FM E c. e 26.9
KPRI San Diego, Calif. KSiS-FM Sedalia, Mo, o e
KPRM-FM Park Rapids, finn. | KSIX-FM Corpus Christl, Tex, | KUMO-FM Duluth, Minn.
KPRAN Seattls, Wash. KSJM Jamestown. N.O. KUMN Albuguerque, N. M.
KPSR Los Aites. Cal. 91.5| KSIN-FM Now Brighton. Minn, | KCUNF La Canada. Cal. 88.9
KPRS-FM Kansas City, Mo. KSJO-FM San Calif. KUODA-FM Siinam Springs, Ark.
KPSD Dallas, Tex. KSIR-FM Coll KUOH Honeluiu. Hawail
KPSR Los Altos, Cal. K8JS San Jose, Cal. .7| KUOI-FM Moscow, Ida. 89.3
KPUL-FM Pullman, Wash, 104.9| KSKU Hutchinson. Kan. 102.1 | KUOP Stoekton, Calif.
KPWD Pientywood, Mont. KSIT San Angelo, Tex. KUOR-FM Redlands, Cal.
KQED-FM San Franclsco, Cal. | KSL-FM Salt Laks City, Utan | KUOW Seattie, Wash.
88.5 KSLA Seattle, Wash. (s) KUPO-FM Tempe, Ariz.
KQFM Portland. Ores. KSLH 8t, Louis, Mo. KUPK-FM Garden City, Kan.

Are your home-town FM stations listed correctly in White's Radio Log? If you believe there is a correction
called for in White’s listings, please check first with your local station. For each callsign obtain the correct city
location and frequency. (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 ¢
ness of White’s Radio Log will be sincerely appreciated.

" JANUARY, 1970

ontributing to the accuracy and

complete-
—Editor

83



RADIO
LOG

Cali Location

KURL-FM Biilings, Mont.
KUSC Los Angeles, Calif.
KUSD-FM Vermilllon, 8. Dak.
KUSN-FM St, Joseph, Mo.
SU-FM Logan, Utah

T-FM Austin. Tex.

TE Glendale, Calif,

WR

Freq.

M Conway. Ark.

-FM Ventura, Calif.

Z San Mateo, Cal.

FM San Fernando. Calif.

FS Vacaville, Cal. 95.3

HS Concord, Cal. 9i.1

IL-FM Highland Park-Dallas,
Nev.

ox.
<-FM Fallon,
-FM Cochran. Ga.
eblo, Colo.
Tueson. Ariz.
Emporia, Kan.
Plainview, Tex.
Colorado Springs, Cole
KV Moorhead. Minn.
KV rfield, lowa 89.5
KVPI-FM Ville Platte, La,
KVRF Vermillion, S.D.
KVRO Stillwater, Okla,
KVSC C Mlnnl.)

KVWM Show Low, Ariz.
KWAR Waverly, lowa
WAT-FM Watertown, 8.D.
AV Monterey, Cal.

AX Eugene, Oreg.
BE.FM Beatrice. Neb.
Bl Morrison, Colo.

BU Waco, Tex.

CR-FM Ogden. Utah
DM Des Moines. la. (s)
EH Camden, Ark.

FC Springfield, Mo.
R-FM San Angelo. Tex.
FM_ Stockton, Calif.
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M Abernathy, Tex.

M Abernathy. Tex.
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Brenham, Tex.

Salt Lake City, Utah

mond, Okla.

Lake City, Utah

Albany, Ore. 107.9

Moses Lake, Wash.
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- Santa Ans,
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Shreveport, La.
sas City. Mo,
Willmar, Minn.
Angelo, Tex.
Walnut Creek, Cal.
Ft. Dodge, la.
. Louis. Mo, 80.7
Pratt. Kan.
Davenport. la,
Worthington, Minn.
Poplar Bluff, Mo,
M Museatine, lowa
KWPM-FM West Plains, Me.
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Call Location Freq.

KXXi Alamogorde, N.M.
KXXK Dallas, Tex.

KXYZ.-FM Houston, Tex.
KYAK-FM Anchorage, Allsk'nm

KYEA West Monroe. La.

.3
98.3
100.i

101.7
Cape Girardeau, Mo.
102.9

FM Tyler, Tex.
KZAM Seattle, Wash.
KZAP Sacramento, Cal.
KZEL-FM Eugene, Ore,
ZFM Corpus Christi, Tex.
OM Okiahoma City, Okla.
SU Stanford, Cal.

-FM Opportunity, Wash,
<FM Cape Girardeau. Mo.
-FM Winston-Salem, N.C.
Worcester, Mass.

-FM Parkersburg, W.Va.
FM Crestview, Fla,
M New York. N.Y,
M Ft. Campbell, I(yi

tianta, Ga.

Fairhope, Ala,
Bangor, Maine
Detrolt, Mich,
Albemarle, N.C.

aco, Tex.

fuse-loosa. Ala.

oint Pleasant, N. J, 95.9
M Decatur, Ind.

uffalo. N. Y, 106.5
M Cincinnati, Ohio
ineinnati, 0.
yracuse, N.Y.

M Crossville, Tenn.
M Baton Rouge, La.'gg.:

98.5
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Montgomery. Ala.
oliet, ill.

M Morgantown, W.Va,
M Valparaiso, Ind.
edford, Pa.
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Akron, Ohio

einnati. 0.

Walterboro. S.C. 100.9
Patchogue, N.Y,

M Middletown. N. Y,

M Marshall, Mich,
ibany, N.Y.

mhorst, Mass.

M Pittsburgh. Pa.

M Washington, D,C.

M Coldwater, Mich.
Anderson, 8. C.

M Albany, Ky.
allahasses, Fla.

ebring. Fla.

M Vincennes. Ind.
WAPC-FM Riverhead. N. Y.
WAPI-FM Birmingham, Ala.
WAPL-FM Appleton, Wis.
WAPS Akron, Ohio

WAQB-FM Atlantic Beach, Fia.
WARC Meadville, Pa.
WARD-FM Johnstown, Pa,
WARI-FM Abbeville, Ala,
WARK Little Rock, Ark.
WARN-FM Fort Pierce, Fla.
WARP Due West, 8. C. 91.7
WARU-FM Peru, Ind.
WASA-FM Havre De Grace, Md.
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KWST Los Angeles, Cal 105.9| WASH Washington. D, C.
KWTO-FM Springfield, Mo, WASK.FM Lafayette. Ind.
KWTX-FM Waco. Tex. 97.5| WATH-FM Athens, O.
KWWC-FM Columbia, M». WATM-FM Atmore. Ala.
KWWL-FM Waterloo, lowa 107.9| WATO-FM Oak Ridge. Tenn.
KWWM Stephenville, Tex. 98.3| WATR-FM Waterbury, Conn,
KWWR.FM Mexico. Mo. WATZ.FM_Alpena. Mich. 93.5
KWX|) Ft. Worth. Tex, 97.1 | WAUG-FM Augusta, Ga.
KWXY-FM Cathedral City, WAUK-FM Waukesha, Wis.
Cal, 103.1 | WAUP Akron, Ohio
KWYN-FM Wynne, Ark. 92.7| WAUR Aurora, Il 1072.9
KXEL-FM Waterloo, lowa WAVA-FM Arlington, Va.
KXFM Santa Maria, Cal. WAVO-FM Decatur, Ga.
KXIC-FM lawa City, la. WAVY-FM Portsmouth, Va.
KXIT-FM Dalhart, Tox. WAWA-FM Milwaukes, Wis,
KXJK-FM Forrest City, Ark. WAWK-FM Kendativiile, Ind.
KXKX Lodi, Cal. .7{ WAWR.FM Bowling Green, O
KXL-FM Portland, Ore. 95.5| WAWW Murr:
KXLU Los Angeies, Cal. 88.9| WAWZ-FM Zarephath, N.J,
KXLY-FM Spokane. Wash, WAXO Kenosha, Wis.
KXOA Sacramenta, Calif. WAYL Minneapolis.St. Paul,
KXQR Fresno, Calif.(s) Minn

KXRA-FM Aloxandria. Minn,

KXTR Kansas City, Mo.
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WAYZ-FM Waynesbore, Pa.
WAZL-FM Hazelton, Pa.

Coall Location Freq.|Call Location Freq.
WAZY-FM Lah{o:ta. Ind. WCAR-FM Detroit, Mich,
WBAA-FM W, Lafayette, Ind, WCAS Knoxville, Tenn.
WBAB-FM Babylon. N.Y. WCAU-FM Philadelphia, Pa.
WBAG-.FM Burlington-Graham, WCBC Memphis, Tenn. 91.1

N. C. 3.9| WCBE Columbus, Ohio
WBAI New York, N.Y. WCBK-FM Martinsville, Ind.
WBAL.FM Baltimore, Md. 102.3
WBAP-FM Ft. Worth, Tex. WCBL-FM Benton, Ky.
WBAW-FM Barnwell, S.C. WCBS-FM New York, N.Y.
WBAY Green Bay, Wis.(s) WCBW Columbia, 11I.

WBBA-FM Pittsfield, ill, WCBY-FM Cheboygan. Mich. 105.1
WBBB-FM Burlington-Graham, | WCCA McComb, Miss.

N. C. 01.1| WCCC-FM Hartford, Conn.
WBBC Jackson, Mich. WCCM-FM Lawrence, Ma:
WBBI-FM Abingdon. Va WCCN-FM Neillsville, Wis.
WBBM-FM Chicago, I1l. WCCO-FM Minneapolis, Minn.
WBBO-FM Forest cig. N.C,

WBBQ-FM Augusta, Ga. WCCV-FM Chariottesville, Va,
WBBR-FM E. St. Louis. Il WCCW-FM Traverse City, Mich,
WBBW-FM Youngstown, Ohio WCDR-FM Cedarvills, 0.
WBBY Westerville, 0. 103.9| WCED-FM Dubois, Pa.
WBCB-FM Levittown-Fairless WCEF-FM Parkersburg, W, Va,

Hills, Pa. WCEH-FM Hawkinsville, Ga,
WBCH-FM Hastings, Mich, 100.( H
WBCI-FM Williamsburg. va, WCEM-FM Cambridge, Md.
WBCL-FM South Bololt} 1. WCEN-FM . Pleasant, Mich
WBCM-FM Bay City, Mich. WCER-FM Charlotte, Mich.
WBCN Boston, Mass. WCFM Wililamstown, Mass.
WBCO-FM Bueyrus, 0. WCFW Chippowa Falls, wis. 105.5
WBCR-FM Beioit, Wis. WCHA.FM Chambersburg, Pa.
WBDG Indianapolis, Ind. WCHD Detroit, Mich.

WBEA Earll. 0. WCHK-FM Canton, Ga.

WBEN-FM Buffalo, N.Y, WCHN-FM Norwich, N.Y.

WBET-FM Brockton, Mass. WCHO-FM Washington Court

WBEU-FM Beaufort, 8. C. House, 0,

WBEV-FM Beaver Dam, Wis. WCHQ Camuy, P.R 102.9
3| WCHR Trenton, N. J. 94.5

WBEX-FM Chillicothe, Ohlo WCHS-FM Charlestown, W.Va.

WBEZ Chieago, III. WCIL-FM Carbondale, 11l. 101.5

WBFB Rochester. N. Y. 92.5| WCIS-FM Moss Point, Miss.

WBFG Detrelt, Mich. WCIM W. Point, Ga. \

WBFM Seneca. S. C. WCJW Cileveland, 0.

WBFO Buffale, N.Y. WCKS Cocoa Beach, Fla.

WBGM-FM Taila WCKW La Place,

WBGO Newark, N.J. WCLE-FM Cleveland, Tena,

WBGU Bowling Green, Ohio WCLI-FM Corning, N.Y.

WBHT-FM Brownsville, T’nn. WCLO-FM Janesviile, Wis,

WBIE-FM Marietta. Ga. WCLT-FM Newark, Ohis

WBIL Biloxi, Miss. WCLV Cleveland, 0.

WBIR Knoxviile, Tenn. WCLW-FM Mansfiefd, Ohio

WBIV Waethersfieid Township, WCMC-FM Wildwood, N.J.

N. Y. 7| WCME-FM Brunswick, Maine
WBIZ-FM Eau Claire, Wis. WCMF.FM Rochester. N, Y.
WBIC Baltimore, Md, WCMI-FM Ashiand, Ky,

WBJH Trenton, N. J. WCMJ Chester, S. C. 99.3
WBKE-FM North Manchester, WCMN-FM Arecibo. P.R,

Ind. WCMO Marietta, Ohio
WBKV.FM West Bend, Wis. WCMS-FM Norfolk, Va.

WBKW Beekley, s. WCMT-FM Martin, Tenn.  101.7
WBKY Lexington, Ky. WCMU-FM Mt. Pleasant, Mich.
WBLK-FM Buffale, N.Y. WCNA-FM Seottsboro. Aia.
WBLR-FM Batesburg, S.C. WCNB-FM Connersville, Ind.
WBLY-FM Springfield. Ohie WCNH-FM Quiney, Fla.
WBMD-FM Catonsville, Md. WCNW-FM Fairfleid, 0.
WBMI Meridan, Conn. WCOA-FM Pensacola, Fla.
WBMP Elwood, Ind. WCOD-DM Hyannis, Mass,
WBMR Telford, Pa WCOF-FM immokales, Fla,
WBMT-FM Onelda, Tenn. WCOH-FM Newnan, Ga,
WBNB-FM Charlotte Amalis. V.I.| WCOL-FM Columbus, Ohio
WBNC-FM Conway, N. H. COM-FM Urbana, 0.
WBNL-FM Boonvlile, Ind WCON-FM Cornelia. Ga.
WBNQ Bloomington, 111 WCOP-FM Boston, Mass.
WBNS-FM Coiumbus. Ohio WCO08-FM Columbia, S.C.
WBNY-FM Buffalo, N.Y. WCOU-FM Lewiston, Maine
WBOC-FM Salisbu Md. 04.7| WCOW-FM Sparta, Wis.
WBOE Cleveland, Dhlo WCPA-FM Cloarfield. Pa.
WBON Milwaukes, Wis. WCPC-FM Houston. Miss. 93.3
WBOR Brunswick, Maine WCPO-FM Cinein Ohio
wW80S Brookline, Mass. 92.9| WCPS8-FM Tarbor, 3
WBOW-FM Terre Haute, Ind. WCRA-FM Effingham, I,
WBPZ-FM Lock Haven. Pa, WCRB-FM Wwaltham, Mass,
WBRB-FM Mt. Clemons. Mich. WCRD Bluffton. Ind.
WBRC Birmingham, Ala. WCRF Cleveiand, 0.
WBRD-.FM Bradenton, Fla. WCRM-FM Ciare, Mich.
WBRE-FM Wilkes-Barre, Pa, WCRS-FM Greenwood, S, C.
WBRK-FM Pittsfleld, Mass. WCRT-FM Birmingham, Ale,
WBRN-FM Big Raplds, Mich. WCRX Springfield, Mass.
WBRS Waltham, Mass. WCSC-FM Charleston. 8,C.
WBRU Providence, R.|. WCSI-FM Columbus. Ind.
WBSM.FM Now Bedford, Mass. WCSM-FM Celina. 0.
WBST Muncis, Ind. WCSQ Central Square, N.Y.
WBT-FM Charlotte, N, C. WCST-FM Berkeloy Springs,
WBTC-FM Houston, Mo, W. va.
WBTM-FM Danville, Va. 103.3 | WCSU-FM Wilberforee, D.
WBTR.FM Carroliton, Ga. 92.) |WCTC-FM New Brunswick, N.J.
WBUF Buffalo, N.Y. WCTM Eaton, Ohio
WBUK Columbus, 0. 96.3| WCTS.FM Minneapolis, Minn,_
WBUR Boston, Mass. WCTT-FM Corbin, Klv-
WBUT-FM Butler, Pa. WCTW-FM New Castle, Ind.
WBUY-.FM Lexington, N.C. WCTX Palmyra, Pa. 3
WBVA Wordbrldco. Va. ng;-:kﬂl :kl“)o;i.
WBVB Union City, Pa. ron, o
WBVP.FM Beaver Falls, Pa, WCUM-FM Cumberland, Md.
WBWC Berea., Ohio WCUY.FM Cleveland Hts., Ohio
WCWA-FM Toledo, 0.

WBYM Bayamon, P.R.
WBYO Boyertown, Pa TR I pen WIS

* WCWM Williamsburg, Va,
WBYS-FM Canton, IIl, 98.5| wewp Brookville, N. Y
WiBZ- G Ml estoD SMas, WCWS Wooster, 0.
WBZI Xenia. 0. WCYN-FM Cythiana, Ky. 102.3
WCAC Anderson, 8.C. WDAC Laneuyttar, P.i.
WCAL-FM Northfield, Mlnn.‘ WDAE-FM Tampa, Fla. 100.7
WCAOQ-FM Baltimore, Md, WDAF-FM Kansas City, Mo.

. SciENCE AND ELECTRONICS, formerly Rap10-TV EXPERIMENTER
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Call Location Freq.

WDAN-FM Danville, 1II.
WDAQ Dayton, Ohio
WDAR-.FM Darlington, S.C.
WDAS-.FM Philadelphia, Ps.
WDAY-FM Fargo, N. D,
WDBJ-FM Roanoke, Va.
WDBL-FM Springfield, Tenn.
edina, 0.

M Orlando, Fla,

M Dubuque, lowa
uffale, N. Y,
amden, Conn.

M Syracuse, N, Y.

M Ellsworth, Me,

M Jamestown, Tenn.
Amerleus, Ga.
Chattanocoga. Tenn.
Sweetwater. Tenn.

k4
-

>EOmXO0

MNpnMMmNT

.
= al
%z X

Meng

—“OZIMOm

DeGraff. 0.
Detroit, Mich.
te College, Pa.

Fzzzzx

oz

Dover, N.J.
cago, |1l

[~1-1-B-T-T-1-1-1=1-1-1--1-T1-1-T-1-1-]
I OMmMMMMMMmooOomE®

D>
"
zzLQ

-
e
3
a3

Duluth, Minn.
Orangeburg. S. C.

=S
=5
L]

tianta, Ga.

._._._
BRO
o»
=

=

b

o

’

M Dickson, Tenn.

Marshfieid, Wis.
- Statesville. N.C.
Marquette, Mich.

EZEFrxxx
€0V PZO0
OMN Ny N>
XizzzEzz
5

-

s

E

]

s

['J

(2]

nomoni

M Durham, N.C.

M Prestonsburg, Ky.
M Chattanooga, Tenn.
leveland, 0.

M Athens. Ga.
rovidence, R.I.

M Sturgeon Bay, Wis.
M Daover, Del,

M Hartford, Conn.

M Greenville, Ohio
ecatur, Ala. \

FM Dillon, 8.C

oozZZX
XO<ITr X000,
5
L) L ey

To

0
il

ANOTI/DOOLOO
=
o

cRO
v e

FM New Orleans, La.
Detroit, Mich.
Detroit, Mich.
Granville, Ohio

-FM Gainesville, Ga.
Pittsburgh. Pa.

FM Waupaea, Wiy,
FM Green Bay, Wis,

cccccH-
NxOZ@®E

Philadelphia, Pa.
Dawson. Ga.
-FM Champalgn, 111,

xxgEds

M Lexington. Tenn.

Leaksville. N. C.
Savannah. Ga

L LS EEFEFEEEEEEEELLEEELLELELLLLLLELELELE CELELELLEELLEEEE

MooOOMMTEP B P II L L XX
onZr-

-
1
mm

Eau Clalre. Wis.
Plattsburgh. N.Y.
Evanston, lIl.
ago. .
Cincinnati, 0.
Harrisburg, I11.
Buffalo, N.Y.
Richmond, Ind.

Elmira, N.Y,
-EM Grove City, Pa.
-FM Miami, Fia.
Springfleld, Ohie
M Rocky Mount, N.C.
M Highland Park, 1il.
Boston, Mass,
M Pittsburgh, Pa.
M Warrenton, Va.

<c
z;;!!

£
nMNoLTT
4
s

~2021
207
szzx

£

2VTNOOD >
NN I Ny
2z

Waukegan, 11l.
inchester, Va.
hicago, 11I.

M Concord, N.C.
M_Eimira, N. Y.
-FM Charleston, IlI.
aca, N.Y.

M Scranton, Pa.

no¥

IOMTINMmmmMmm
onel <Pzozo»X
o
Szm

——
-

rxXx

M Tupelo. Miss,

F
FM Monros. Wis.
Glen Ellyn, I,

M Easley, S, C.

rerCe
DVOr"

VOV T

Harrisonburg. Va,
-FM Milwaukee, Wls.
Ypsilanti, Mich,

FM Ebensburg. Pa,
FM Birmingham, Alai

fEEEEEEEEEEEEEEEEELECELELEELLEEELEELELE
z
zo

mmammmMMmMMmmm

JANUARY, 1970

:e
22

WENY-FM Elmira. N. Y.
WEQK-FM Poughkespsie. N.Y.
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eifirsts
make learning

Electronics at home
fast and fascinating - .
give you priceless

confidence.

some NRI TIISLS in training equipment

[N . - a ” .
fil'St to give you Color Television training

equipment engineered specifically for education —
built to fit NRI instructional material, not a do-it-
yourself hobby kit. The end product is a superb
Color TV receiver that will give you and your family
years of pleasure. You “open up and explore” the
functions of each color circuit as you build.

i]I‘St to give you transmission lines and

antenna systems that include experiments not
otherwise attempted outside of college physics
laboratories. The experience gained with this kind
of Communications training equipment is matched
only by months — sometimes years — of on-the-job
experience.

86 ScIENCE AND ELECTRONICS, formerly Rapio-TV EXPERIMENTER

-
>




NRI's “discovery” method is the result of over
half a century of leadership simplifying
and dramatizing training at home

The FIRSTS described below are typical of NRI's half century of leadership in Electronics home
training. When you enroll as an NRI student, you can be sure of gaining the in-demand technical
knowledge and the priceless confidence of “hands-on" experience sought by employers in
Communications, Television-Radio Servicing and Industrial and Military Electronics. Everything about
NRI training is designed for your education . . . from the much-copied, educator-acclaimed
Achievement Kit sent the day you enroll, to “bite-size” well-illustrated, easy to read texts programmed
with designed-for-learning training equipment.

YOU GET YOUR FCC LICENSE OR YOUR MONEY BACK

There is no end of opportunity for the trained man in Electronics. You can earn $6 or more an hour in
spare time, have a business of your own or qualify quickly for career positions in business, industry,
government. And if you enroll for any of five NRI courses in Communications, NR| prepares you

for your FCC License exams. You must pass or NRI refunds your tuition in full. No school offers a
more liberal money-back agreement. The full story about NRI leadership in Electronics training is in
the new NRI Catalog. Mail postage-free card today. No salesman is going to call.

NATIONAL RADIO INSTITUTE, Washington, D.C. 20016

APPROVED UNDER NEW G| B|LL If you have served since January 31, 1955,

or are in service, check Gl line on postage-free card.

desiged fom chassis up for your eductin

hil

?
ﬁlSt to give you completely specialized

- r
]I'St to give you true-to-life experiences as a

communications technician. Every fascinating step
you take in NRI Communications training, including
circuit analysis of your own 25-watt, phone/cw
transmitter, is engineered to help you prove theory
and later apply it on the job. Studio equipment
operation and troubleshooting become a matter of
easily remembered logic.

JANUARY, 1970

training kits engineered for business, industrial and
military Electronics. Shown above is your own train-
ing center in solid state motor control and analog
computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, and problem-solving
digital computer circuits are also included in your
course,

89
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Call Location
WwK-FM New Richmond,
Newton, N. J.
M Dixon, 11l.
Ft. Lauderdale,
Johnstown, N.Y.
Streator, 1,
Johnstown, Pa.
Pittsburgh, Pa.

Swainsboro, Ga.
Jacksonville, Fla.

d a.
Betrolt. Mich,
Holland, Mich.
Jerseyville. 11l,
Baton Rouge. La.
iImington. Del.
ngola, Ind. 100.1
M Seymour, Ind.
niversity Heights, 0. 88.9
M Johnson City, Tenn,
M Jackson, Miss,
M Gallipolis, Ohio
M Hagerstown, Md.
M Dover, 0.
rand Rapids, Mich.
M Jacksor, Ga.
oughton, Mich.
M Johnson City, Tenn.
fami, Fla. 96.3
Boston, Mass,
FM Tullahoma, Tenn.
M Lansing, Mich.
erry Valley. N.Y.
bany. Ga.
M Chicago, III,
M Lewisberg. Tenn.
M Asbury Park., N.J.
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ckson, Miss.
lainfietd. Ind.
etoskey, Mlich.
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Jotiet. 111,
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wS.FM Rlidgeway, Pa.
22 Bridgeport, Conn,
Al.-FM MaComb, 111,
AJ-FM Saratoga Surlnus,mz
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Kankakee, ill.

FM San Juan, P.R.
E. Lansing, Mich,

Charfeston. W.Va.
N. Witkesboro, N.C.
Ridgeway. Pa.
Milan, Tenn.
Covington. Tenn.
Youngstown, Ohio
FM Manchester. N.H.
-FM Richmond. Ind.
Conn. 101.3
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Knoxville, Tenn.

M Corinth, Miss.

M Nashville, Tenn.

M Altavista. Va. 105.5

F

FM Huntington. W.Va.
FM Kewanee, IlI.
Chattanooga, Tenn, 88.9
FM Kettering, Ohio

FM Grifin. Ga.

FM Covington. Va.
Chicago, 1II.

-FM Battle Cresk, Mieh.
Cumberland. Md. 106.1
-FM Jackson. Mich,
Hazard, Ky.

QOrtando, Fia.

Raleigh, N.C.
Mayaguez, P. R.
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Call Location Freq.|Call Locatlon Freq.|Ceall Location Freq.
WKJF Pittsburgh, Pa, | wLRW Champaign. |l WMUU-FM Greenville, S. C.
WKJG-FM Ft, Wayne. [nd. WLS-FM Chicago. 411, WMUZ Detroit, Mich.
WKKD-FM Aurora, 1ll. WLSM-FM Louisville, Miss. WMVA.FM Martinsville. Va.
WHKKY-FM Ertanger, Ky. WLSN Elizabethton, Tenn. 99.3 WMVB.FM Millville, N.J.
WKLC-FM St. Albans, W.Va, |WLTA.FM Atlanta. Ga. WMVG-FM Milledoeville. Ga,
WHKLD Oneonta, Ala. 97.7 | WLTI Lowell, Mass, | WMVO.FM Mt. Vernon, 0. 93.7
WKLF.FM Clanton, Ala. wLTL La Grange. !l 88.1 WMVR-FM Sidney. Ohio
WKLN Cullman, Ala. WLUR Lexington, Va, WMYB.FM Myrtle Beach. Fla.
WKLR Toledo, O 99.9 WLUV.FM Loves Park, 1ll. WMYR-FM Ft. Myers, Fla.
WHKLS Atlanta. Ga. i WLVL Loulsville. Ky. WNAP Indiananolis, Ind. 93.1
WKMH-FM Dearborn. Mich. wWLVP Franklin, N. J. WNAS New Albany, Ind.
WKMO Kokomo, Ind, WLYC-FM Williamsport, Pa, WNAT-FM Natchez. Miss.
WKMS-FM Murray, Ky. 91.3| WLYN-FM Lynn, Mass. 100.7 | WNAU-F!Y New Atbany. Miss.
WKNA Charleston, W. Va, | WMAL-FM Panama City. Fla. WNAV.FM Annapolls, Md
WKNC-FM Raleigh, N.C. WMAJ.FM State College, Pa, WNAZ-FM Nashville, Tenn.
WKNE-FM Keene. N.H. WMAL-FM Washington, WNBC-FM New York, N.Y.
WKNR-FM Dearborn, Mich. D.C. WNBD:-FM Daytona Beach, Fla.
WKNT.FM Kent, 0 WMAQ-FM Chicago, Ml WNBF.FM Binghamton, N.Y.
W KOC Kankakee, Il WMAR-FM Baltimore, Md. 106.5 WNBH-FM New Bedford. Mass.
W KOF H:rklnswlle. Ky. WMAS-FM Springfield, Mass. |WNBI-FM Park Falls. wWis.
WKOK-FM Sunbury. Pa. WMAZ-FM Macon, Ga. WNBX Andalusia, Ala.
wKOP-FM Binghamton. N.Y. WMBC-FM Columbus. Miss. 103.1: WNC] Columbus, O
WKOX-FM Framingham, Mass. WMBD-FM Peoria, HI. | WNCN New York. N.Y,
WKOZ-FM Kosciusko, Miss. |WMBI-FM Chicago, |11, WNCO-FM Ashland, Ohio
WKPE-FM Cocoa Beach, Fla. WMBN-FM Petoskey. Mich. WNCT-FM Greenville. N.C.
104.4 | WMBO-FM Auburn, N.Y. | WNDA Huntsville. Ala.
WKPS New Wilmington. Pa. WMC-FM Memphis, Tenn. WNDB.FM Daytona Beach, Fla,
|WKPT-FM Kingsnort. Tenn. | WMCB.FM Michigan City, Ind. 94.5
W KRC-FM Cincinnati. Ohio WMCD Statesboro. Ga. WNDN Kingston, N. Y.
WHKRG-FM Mobile, Ala. WMCF Stuart, Fla. WNDU-FM South Bend. Ind.
WKRT.FM Cortland, N.Y. WMCO New Concord, Ohlo WNDY Crawfordsville. Ind.
WKRX Louisville, Ky. WMDD-FM Fajardo, P. R, WNES-FM Central City, Ky.
wKSL Greencastle, Pa. WMDE Greenshoro. N. C WNEW-FM New York. N.Y.
| WKSN-FM Jamestown, N. Y, wMDR Moline, 111 96.9| WNEX.FM Macon, Ga.
WKSU-FM Kent, Ohio WMEB-FM Orono., Maine WNFM Naples, Fla.
| WKTA MecKenzie., Tenn. WMEH.FM Bangor, Me. 90.9| WNGC Athens., Ga. 95.5
|WK'I’L Struthers, 0. WMER Celina. Ohio WNGO-FM Mayfield, Ky.
WKTM N, Charleston, S.C. WMEV-FM Marion, Va. IWNHC-FM New Haven, Conn.
WKTM.FM Mayfield, Ky. WMFC.FM Monroeville. Ala. WNHS Manchester, N, H. 101.]
WHKTN.-FM Kenton. O WMFD-FM. Wilmington, N, C. WNHV-FM white River Junction,
| WKTZ.FM Jacksonville, Fla. 100.9 vt
WKUB Manitowoe. Wis. WMFG-FM Hibbing, Minn. 106.3| WNIB Chicago, Ili.
WKUZ Wabash, Ind. 95.9| WMFJ-FM Daytona Beach, Fia. WNIK-FM Arecibo. P. R.
WKVI.FM Knox, Ind. 99.3! WMFM Madison, Wis. WNIL.FM Niies, Mich. 95.8
WKVM.FM San Juan, P.R, WMFP Ft, Lauderdale. Fla, WNIU DeKalb, ill. 89.5
WKWK-FM Wheeling. W.Va, WMFR-FM High Point, N.C. WNLA-FM Indiancla, Mlss. 105.5
WKYC.-FM Cleveland O. WMGM Atlantic City. N.J, WNNT-FM Warsaw, Va.
WKYF.FM Greenville. Ky. WMGR-FM Balnbridge, Ga, WNOB Cleveland, Ohio
WKYN-FM San Juan. P.'R. 99.9! WMGW-FM Meadville, Pa. WNOE.FM New Orteans. La.
WKYW Frankfort, Ky. WMHC South Hadley, Mass. 1001
WKYX.FM Paducah, Ky. WMHE Toledo. Ohio WNOF St. Paul. Minn.
WLAC-FM Nashvilte, Tenn. WMHR Syracuse. N. Y. 102.9| WNOK-FM High Point. N.C.
wWLAD-.FM Danbury. Conn. WMHS Morrison, Il. WNON Lebanon, Ind.
WLAE Hartford, Conn. WMIC.FM Sandusky. Mich. WNOR-FM Norfolk. Va.
WLAG-FM La Grange. Ga. 104.1| WMIL-FM Milwaukee, Wis. WNOS.FM High Point, N.C.
WLAN-FM Lancaster, Pa. WMIT Black Mountain,N.C, WNOW-FM York, Pa.
WLAP-FM Lexington. Ky. WMIV S, Bristol, N.V. WNPQ New Philadelphia. 0. 95.5
WLAT.FM Conway. S:C. WMIX-FM Mt. Vernon, IIl. WNRE Cireleville, Ohio
WLAV.FM Grand Rapids, Mich, | WMIM.FM Cordele, Ga. 98.3| WNRG-FM Grundy, Va.
WLAY.FM Musete Shoals, Ala. WMIJR Ft. Lauderdale. Fla. WNSL-FM Laurel, Miss.
WLBE-FM Leesburg, Fla, 106.7| WMKC Oshkosh. Wis, WNTE Mansfield, Pa. 89.5
WLBG-FM Laurens-Clinton, S.C. | WMKY.FM Morehead. Ky. WNTH Winnetka, ll.
WLBH.FM Mattoon. Il WMLP-FM Milton. Pa. WNTI Hackettstown, N.J,
WLBJ-FM Bowling Green, Ky. WMLS-FM Sylacauga, Als. WNUB-FM Northfield, Vt.
WLBK-FM DeKaib, 1l WMLW Mitwaukee, Wis. WNUR Evanston. Iil.
WLBR-FM Lebanon, Pa. WMMM Westport. Conn, WNUS-FM Chicago, IlI.
wLCC Lincoin, 1Il. 88.7| WMMR Philadelphia, Pa. WNVA-FM Norton, Va. 106.3
WLCK-FM Scottsville. Kz. WMMS Cleveland, 0. 100.7{ WNXT-FM Portsmouth. 0.
WLCM-FM Lancaster. S$.C. WMNA-FM Gretna, Va. WNYC-FM New York, N.Y.
wLDM Oak Park, Mieh. WMNB-FM North Adams. Mass. | WNYE New York. N.Y.
WLDR-FM Traverse City, Mich. WMNI-FM Columbus, Ohio WNYN-FM Canton, O.
wWLDS-FM Jacksonville. I1i. WMOA-FM Marietta, 0. WNYR-FM Rochester, N.Y,
WLEC-FM Sandusky, Ohio WMOD Washington, D. C. 98.7/| WOAB Ozark. Ala.
WLEN Adrian, Mich. WMOP.FM Ocala, Fla. | WOAK Royal Oak, Mich.
WLEO-FM Ponce, P. R, WMOR-FM Morehead. Ky. 92.1 'WOAP-FM Owosso, Mich.
WLET-FM Toccoa, Ga. WMOT Murfreeshoro. Tenn. 89.5‘ WOAY-FM Oak Hill, w.va.
WLEW.FM Bad Axe, Mich WMOU-FM Berlin. N.H WOBC Obertin. O
wWLEX-FM Lexington, Ky. wMPH Wilmington, Del. 91.7| wOBM Toms River. N. J.
WLFM Appleton, Wis. WMPI Scottsburg. Ind. WOBN Westerville, Ohlo
WLGN Sag Harbor. N. Y. 92.1 | WMPL-FM Hancock, Mich. WOBT-FM Rhinelander. Wis.
wWLIB-FM New York. N.Y. WMPS.FM Memphls. Tenn. WOC-FM Davenport. lowa
WLIH.FM New London. Wis, WMPT.FM South Williamsport. | WOCB-FM W. Yarmouth. Mass.
WLIL-FM Lenoir City, Tenn. Pa. 99.3| WOCH-FM North Vernon, Ind,
WLIN Detrolt. Mich. WMRA Harrisonburg, Va. 91.1| WOCN-FM Miaml Beach, Fla.
WLIP.FM Kenosha, Wis. WMRF.FM Lewistown, Pa, 94.9
WLIR Hicksville. N. Y. WMRI-FM Marion, Ind. |woco Otonto, Wis, 107.1
WLIV.FM Livinoston. Tenn, WMRN-FM Marion. Ohlo WODL.FMm Carbondale. Pa.
wLJC Beattyville, Ky. WMRY Endicott, N. Y 105.5| WOF M Greeneville. Tenn,
wLJM Gadsden. Ala. WMRP-FM Flint. Mich WOGM Betlefontaine, O. 98.3
WLKR-FM Norwalk. Ohlo WMRY E. St. Louis. III. WOHS-FM Shelby, N.C.
WLKW-FM Providence. R.I. WMSG-FM Oakland, WOI.FM Ames, lowa
WLLH-FM Lowell, Mass, WMSH-FM Elizabethtown, Pa. WO!A-FM Ann Arbor, Mich.
WLMC Okeechobee. Fla. WMSK.FM Morganfield. Ky. 102.9
WLNA-FM Peekskill, N.Y, WMSP Harrisburg, Pa, wO0iv De Ruyter, N.Y.
WLNG-FM Sag Harbor, N.Y. WMSR-FM Manchester. Tenn. WOKK.-FM Meridian, Miss,
WLNH-FM Laconia. N.H. WMST-FM Mt Sterting. Ky. 105.5 WOKU.FM Greensburg, Pa.
WLNO London. Ohio WMT.FM Cedar Rapid .I . 96'5 WOKZ-FM Alton, 11,
WLNR-FM Lansing. 1li. 3 ar Rapids, la. 96.5| w0t A San Juan. P.R.
WLOA-FM Braddock. Pa.(s) WMTH Park Ridge. I, WOLD-FM Marion, Va,
WLOB-FM Portland. Maine WMTI Norfolk. Va. woLl Ottawa. Ili.
WLOC.FM Munfordville. Ky. WMTL.FM Leitchfield. Ky. WOMA Tallahassee, Fla.
WLOE-FM Leaksville, N.C. WMTM.FM Moultrie. Ga, WOMC Royal Park. Mich.
WLOI.FM La Porte. Ind, WMTYN-FM Morristown, Tex, WOMI-FM Owensboro, Ky,
WLOL-FM Minneapolis. Minn. WMTS-FM Murfreesboro, Tenn, WOMP-FM Beitaire. Ohlo
wLOM Chattanooga, Tenn. WMTW.FM WONC Nanervitie, 111, 89.)
WLOP-FM Jesup, Ga. 105.5 Mt. Washington, N.H WONE-FM Dayton. 0.
wLO0Q Winter Park, Fla. d il WONF Pensacola. Fla,
WLOS-FM Ashevilie. N.C. WM A Ambepst\(wes: WONO-FM Syracuse, N. V.
WLOW.FM Aiken. S.C. WMUB Oxford. Ohio w00D-FM
WLPO-FM La Salle, (il. WMUH Allentown. Pa. Grand Raplds. Mich.
WLPR Mobile, Aia. WMUK Kalamazoo, Mich. wWOOF-FM Dothan. Ala.
WLRJ Reanoke. Va. WMUL Huntington, W.Va, wWO0OD-FM DelLand. Fla,
WLRS Loutsville, Ky, WMUN Muncie, Ind, WwWOOR Oxford, Miss. 97.5
Science AND ELecTronics, formerly Rap1o-TV EXPERIMENTER



Call Location Freq.|Call Location Freq.|Call Location Freq.
WOPA-FM Oak Park, 1il. WRAG-FM Carroliton, Ala, WSAF-FM Sarasota, Fla,
WOPI-FM Bristol, Tenn, WRAJ-FM Anna, (i, WSA[-FM Cincinnati, 0. 94.1
WOR-FM New York. N.Y. WRAK-FM Witliamsport, Pa, WSAJ-FM Grove City. Pa,
WORA-FM Mayaguez, P.R. WRAL-FM Rateigh, N.C. WSAL-FM Logansport, [nd.
WORJ-FM Mt. Dora, Fla. 107.7| WRAR-FM Tappanannock. va. WSAM-FM Saginaw, Mich,
WORM-FM Savannah, Tenn. WRAY-FM Princeton, Ind. WSAU-FM Wausau, Wis,
WORO Corozal, P.R. 92.5| WRBD-FM Pompano Beach, Fla.|WSB-FM Atlanta, Ga.
WORX-FM Madison, Ind. 7| WSBA-FM York, Pa.
WOSC-FM Fulton, N.Y. WRBJ.FM St. Johns, Mich. WSBC-FM Chicago, 1.
WOSE Oswego, N. Y. WRBL-FM Columbus, Ga. WSBF-FM Ciemson, 8.C.
WOSH-FM Oshkosh, Wis. WRBN-FM warner Robins, Ga. | WSBM Saginaw. Mich 106.
WOSU-FM Columbus, Ohio 01.7| WSBT-FM South Bend, Ind
WOTT-FM Watertown, N. Y. 97.5 WRBR South Bend, Ind. WSCB Springfietd, Mass.
WDTW-FM Nashua, N.H, WRBS Baltimore. Md, WSCC Somerset, Ky.
WOUB-FM Athens, Ohio WRC.-FM Washington, D.C. WSCI-FM Plattevilte, Wis.
WOUR Utlea, N, Y. WRCH-FM Now Britain, Conn. |wSCT.FM Berkeley Springs, W.V.
WOVE Welch, W, Va, 100.5| wSDM Chieago, III.
v]g‘lﬂv FFB:. gierﬁe, ';ll.l; wsga-kaShaﬂ?id.NAJL 106.3 wSEA Georgetown, Del. 93.
- maha, Nebr. acksonvillte. N.C. o . N. Y.
WOXR Oxford, Ohio WRCO-FM Richland Center, Wis. TR oy (R O 99.3
WOYE-FM Mayaquez, P. R, WRCP-FM Philadelphia, Pa. WSE] Diney, (M.
WPAA Andover, Mass. WRCS-FM Ahoskie. N. C. 99.3{ wSEK Somerset. Ky.
WPAB-FM Ponce. P, R. WRDB-FM Rudsburg, wWis. WSEL-FM Pontotoc, Miss.
WPAC.FM Patchogue, N. Y. WRDL Ashtand. O, WSEN-FM Baldwinsvilie, N. Y.
WPAD-.FM Paducah, Ky. WRDR Egg Harbor, N, J. 104.9| wSEO-FM Kalamazoo, Mich,
WPAG-FM Ann Arbor. Mich. 107, | WREC-FM Memphis. Tenn. WSET Nashville. Tenn.
WPAP-FM Panama City, Fla. | WRED Youngstown,Ohio WSEV-FM Sleverville. Tenn.
92,5/ WREK Atlanta, Ga. WSFM Harrisburg. Pa, 99.3
WPAT-FM Paterson. N. ). WREO-FM Ashtabula, Ohlo WSGM Staunton, Va,
WPAY-FM Portsmouth, Dhio WRF K Richmond. va. WSHA Ralsigh, N, C. 88.9
WPBA-FM Palm Beach, Fla. WRFL Winchester, va. WSH)J Southueld. Mich.
WPBC-FM Richfield, Minn. WRFEM New York, N.Y, WSHR Lake Ronkonkoma, N.Y.
W. Paim Beach. Fla. WRFS-FM Alexander City, Ala. WSHS Floral Park. N.Y.
WPBS Phlladelphia, Pa WREW River Falls, Wis.  88.7| wSHU Fairfieid. Conn,
WPDE- Paris, Ky, 96.7 | WRFY.FM Reading. Pa. WSHY Shelbyville. til. 104.9
WPDM-.FM Potsdam, N.Y WRGA-FM Rome. Ga. WSID-FM Baltimore. Md,
WPDR-FM Portage. Wis WRHS Park Forest, I1l, WSIE Edwardsville, I1l. 88.7
WPEA Exeter, N, H. WRIG-FM Wausau. Wis, WSIM-FM Salem.ind,
WPEL-FM Montrose, Pa. WRIO-FM Cape May, N. ) WSIP.FM Paintsvitle, Ky.
WPEN-FM Philadelphia, Pa. WRIP-FM Rossville, Ga. WSIU Carbondale. 11,
WPEX-FM Pensacola, Fla. WRIT-FM Milwaukes, Wis. WSIV-FM Pekin, I,
WPEB-FM Middletown, Ohlo WRIU Kingston. R, I. WSIX-FM Nashvilte, Tenn.
WPFK Los Angeles, Cal. WRIN-FM Racine, Wis, WSIC-FM co. Miss.
WPFM Portsmouth, N. H, WRIR Lewiston, Maine WSIG Hallandale, Fla,
WPFR Terre Haute, Ind. ~ (02,7 WRKB-FM Kannapolis. N.C. WSIM-FM St. Joseph. Mich.
WPGA-FM Perry, Ga. WRKC Wilkes-Barre, Pa.  88.5] wS)S.FM Winston-Salem, N.C.
WPGC Bradbury Hts., Md WRKD-FM Rockland. Me. WSLI-FM Jackson. Miss,
WPGF.FM Burgaw. N.C. WRKO-FM Boston. Mass. WSLM-FM Salem, Ind,
WPGI Plttsburgh. Pa, WRLB Long Branech. N. J, WSLN Delaware, Ohlo
WPGM-FM Danville, Pa.  96.7| WRLD-FM Lanett, Ala, WSLS-FM Roanoke, Va,
WPGU Urbana, IIl. WRLJ Jacksonville. Fla. WSLU Canton. N.Y.
WPHS warren. Mich, WRLM Taunton, Mass. 93.3 wSM.FM Nashville. Tenn. 95.5(WT
WPIC-FM Sharon, Pa. WRLS.FM Hayward. Wis, WSMC Collegedale. Tenn.
WPIT-FM Pittsburgh, Pa, WRMC-FM Middlebury. Vt. WSMD-FM Waldorf. Md.
WPIX-FM New York. N. Y. WRMFE-FM Titusville, Fla.  98.3| wSMI-FM Litehfield, 11l
WPJB-FM Providence. R.I. WRMI-FM Morrls, Il WSMJ Greenfield. Ind.
WPKE-FM Pikeville. Ky. WRMN-FM Elgin. 1l WSMT-FM Sparta, Tenn.
WPKM Tampa, Fla. WRNA Charlotte. N.C. WSMU-FM Starkville, Miss. 106.3
WPKN Bridgeport. Conn 89.5( WRNJ Atlantic City, N.1. WSNJ-FM Bridgeton, N.J1.
WPKY-FM Princoton. Ky. 104.9| WRNL-FM Richmond, Va, WSOC-FM Charlotte, N.C.
WPLB Greenville. Mic WRNO New Orleans. La. WSOM-FM Salem. Ohio
WPLC Plantation Key. Fla WRNS Kinston. N.C. 95.0 | wSON-FM Henderson, Ky.
WPLM-FM Plymouth, Mass. WRNW Mount Kisco, N.Y. WSOU S. Orange. N.J.
WPLN Nashville, Tenn. WROA-FM Gulfport, Miss. WSOY-FM Decatur,
WPLO-FM Atlanta. Ga WROC-FM Rochester, N.Y. WSPA-FM Spartanburg, S. C.
WPMP-FM Pascagoula, Miss. WROL R.?ﬂ'““" ,"“" 1 WSPB-FM Sarasota. Fla.
WPOK-FM Pontiac, (1l.  103.) | WROK-FM Rockford, 111, WSPD-FM Toledo, Ohio
WPOR-FM Portland, Me. WROM-FM Roms, Ga. WSPE Springville. N.Y.
WPOS.-FM Holland, O. W ROR Boston, Mass v, 5% WSPK Poughkeepsio. N Y.
WPPA-FM Pottsviile, Pa. WROW-FM Capany, N.Y. WSPO Columbus. O.
WPQR-FM Uniontown, Pa. 98.5| WROY-FM Carmi, Il WSPT-FM Stevens Polnt, Wis.
WPRB Princeton, N.J. WRI'C San German, P.R.  95.1| wSRC-FM Durham, N. C.
WPRE-FM Prairie du Chien. Wis. | WRPI Troy, N.Y, WSRF-FM Ft. Lauderdale. Fla.
WRPM-FM Poplarville, Miss. WSRS Worcester. Mass.
WPRK Winter Park, Fla. WRPN-FM_Rinon, Wis. WSRW-FM Hillsboro, Ohio
WPRM-FM Park Rapids, Minn. |WRR-FM Dallas, Tex. WSSU Superior., Wis.
WPRO-FM Providence, R.I. WRRH Franklin_Lakes, N.J. WSSV.FM Petershurg, Va.
WPRP-FM Ponce. P. R 105.1 | WRRN Warren. Pa, WSTC-FM Stamford. Conn.
WPRS.FM Paris, Il WRRZ-FM Clinton. N.C. WSTK Woodstock. Iil.
WPRT-FM Prestonburg. Ky. WRSA Decatur, Ala, WSTM St. Mathows. Ky.
WPSR Evansville, Ind. WRSE-FM Elmhurst, (Il WSTN Florence, S. C, 103.1
WPTF-FM Raleigh, N.C. WRSJ-FM Bayamon, P.R. WSTO Owensboro, Ky.
WPTH Fort Wayne. Ind. WRSL-FM Stanferd. Ky. WSTP-FM Salisbury. N.C.
WPTN-FM Cookeviile, Tenn. WRST.FM Oshkosh. Wis, WSTR-FM Sturgis, Mich,
WPTW-FM Pigua, Ohio WRSV Skokie. 11l WSTS Laurinburg. N. C.  96.5
WPUV-FM Pulaski. Va. WRSW-FM Warsaw, |nd. WSTU-FM Stuart. Fla.
WPWT Philadelphia. Pa, WRTC-FM Hartford, Conn, WSTV-FM Steubenvilie, Ohio
WQAL Philadelphia. Pa, WRTI-FM Philadelphia, Pa, WSTW Wilmington, Del.  97.3
wWQDC-FM Midland. Mich. WRTM Blountstown. Fla. wSUB-FM Groton. Conn,  105.5
WAFM Milwaukee, Wls. WRTS E. Liverpool, O. WSUP Platteville, Wis. '
WQIK-FM Jacksonville, Fla. WRTV Blountstown, Fla, 102.3} wsSUS Stevens Point. Wis. 89.9
WQLT Florence. Ala. WRUF.FM Gainesville, Fla. WSUW Whitewater, Wis.
WQMF Babylon. N. Y, WIRUN HMICI LN WSVA-FM Harrisonburg, Va.
WQMG Greensboro, N.C. WRUR-FM R"""’""- o WSVB Tamagua, Pa.
WQMS Hamliton, Ohio WRUS-FM_Russelville. Ky. 101.1| wsyL.Fm Shelbyville. Ind.
WQMU Indiana. Pa, 103.1 | WRUV Burlington, Vt. WSVS.FM Crewe, Va.
WQMV Vicksburg. Miss. WRUW.FM c'm'ﬂ"g- 0. WSWG Greenwood. Mi
WQNZ Natchez. Miss. 95.1 | WRVA.FM Richmond, Va. WSWM East Lansing. Mich
WQRB Pittsfield, Mass. WRVB.FM Madison, Wis. WSWN.FM Belle Glade, Fla.
WQRS-FM Detroit, Mich. WRVC Norfolk, Va. WSWW-FM _Platteville, Wis.
WQSB Albertville, Ala. WRVF River Falls, wis. WSYR-FM Syracuse, N. Y.
WQSM Fayetteville, N. C. 98.1| WRVG Georgotown. Ky. WTAB-FM Tabor City. N. C.
WQST Forest, Miss, WRVI Winnebago. L. WTAD-FM Quiney, II.
WAQSU Selingsgrove, Pa. WRVM Suring. Wis, WTAE.FM Pittsburgh, Pa.
WQTC-FM Two Rivers, Wis. WRVO Dswego. N. Y. 89.9| WTAN.FM Clearwater, Fla.
WQWK State College, Pa. 96.7| WRVP New York, N.Y. WTAP.FM Parkersburg, W. Va.
WOQXE Elizabethtown, Ky. 106.3| WRWC S. Beloit. IlI. WTAR Norfolk, Va.
WQaXi-FM Smyrna. Ga. WRWR Port Clinton, Ohio WTAS Crete, (11,
WQXM Clearwater, Fla. 97.9| WRXD-FM Roxboro, N.C. WTAW.FM College Station. Tex.
WQXR-FM New York, N.Y. WSAB Mt. Carmel, IIl. WTAX.FM Springfield. III.
WQXY-FM Baton Rouge. La. WSAC-FM Ft. Knox, Ky. WTAY-FM Roblinson, 111,
WRAD-FM Radford, va. WSAE Spring Arbor, Mich. WTBO-FM Cumberland, Md.
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Call Location

WTBS Cambridge, Mass.
WTEA-FM Plymouth, (nd.

Freq.

WTCO-FM Campellsvitle, Ky.
WTCV Memphis. Tenn. 104.5
WTCW-FM Whitesburg, Ky,
WTCX St Petersburg. Fla.
WTDL-FM Lake City. Fla, 94.3
WTES-FM Buffale, N.Y,

A[WTFM Lake Success, N. Y,

WTG! Hammond, La.

WTGN Lima. 0.

WTGR-FM Myrtle Beach, sl'olci
WTHI-FM Terre Haute, Ind,
WTHM-FM Lapeer. Mich.

5| WTHS Miami, Fla.

WTIC-FM Hartford, Conn.
WTID-FM Norfolk, Va.
WTIM-FM Taylorsvifle, 11, 92.7
ID Charleston. W. Va.
JS-FM Jackson, Tenn.
JU Charlottesville, Va.
Indianapolis. Ind.
Apopka. Fla.
Charleston. S.C.
Tomah, Wis.
Milwaukee, Wis.
Thomasville. N,C.
Coshoeton. O,
M Tallahassee. Fla.
ronton. N.J.

95.3
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WTOP-.-FM Washington, D.C,
WT0S Wauwatosa. Wis.
WTOT-FM Marianna. Fla,
WTOW-FM Baltimore. Md.
WTPA-FM Harrisburg, Pa.
WTPR-FM Parls, Tenn.
WTQX-FM Selma. Ala.
WTRE-FM Greensburg. Ind.
WTRF-FM Wheeling. W.Va.
WTRO-FM Dyersburg. Tenn, 100.4
WTRS Dunnellon, Fla. 102.3
WTSB-FM Lumberton, N.C.
WTSD Waterford, Mich.

Richmond. Va.
M Dothan, Ala.
rbana. tH.
untersville. Ala.
ew London. Conn.
M Tazewell. Va.
Greensboro. N. C.
-FM Chiecago, 1II.
Utica. N. Y.
Urbana, 0. 9.7
FM Philadelphia. Pa,
FM Richmond. ind.
Chapel Hillt, N.C.
Durham. N.H.

95.5
95.9

mo%s
Zac

-

95.7
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Knoxville. Tenn.
Lynn, Mass.
-FM Columbia, 8.C.
Tampa. Fla.
Soringfield. 0.
-FM Bethesda. Md.
Seranton. Pa.
-FM Bflacksbur, Va,
Milwaukee, Wis,
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FM Charleston,
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-FM Altoona, Pa.
Bethany. W.Va,
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FM Ithaea, N.Y,
Lewisbury, Pa.

FM Gloueester. Mass.
FM Winnfield. La,
Carrollton. Ky.
Loudenville. N.Y.
-FM Hampton, Va,
Springfield, 111,
Lakefand, Fla.
Dundee. (Il

Grand Ranids. Mich. 104.1
Hempstead, N.Y,
vansville. (nd.

M E. Lansing. Mich.

-FM Mount Kiseo. N.Y.
erro Haute, Ind.
Caquas. P. R,

M Dwonsboro, Ky.

M Galesburs, tli.
Kaukauna, wis.

-FM Lexington, Ky.
Sauk City, Wis.*

-FM Mt Carmel, 111,
-FM Cochran, Ga,
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Cail Location

WVMO Monroe. Mic
wvns Chnttanoon
WVNA-FM Tuscumbdi.

Freq.

'I’on [

88,
Ba.A., ¢

a.

SH Huntington, Ind.

WVSR Rapid City, 8.0,

WVSS Menomonie, Wis,

WVST 8t. Petersburg, Fla,

WVSU-FM Birmingham, Ala.
WVTC Randolph c.uur. vVt. 80.7

WVTL Monticello, Ind.

WVTS8 Terre Haute, |

EEEEELEELEE
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Cali Location Freq.|Cail Location Freq.
WVUD-FM Kettering, Ohie wWwas Orlando, Fla.
WVUM Coral Gables. Fla. WWQT Gainsviile, Ga.
WVUR Valparaise, Ind. WWRH Columbus. Ga.
WVVV Biacksburg, Va, WWRW Wisconsin Rapids, Wis.
WVWB-FM Bridgeton, N.C. WWSC-FM Glens Fails, N. Y.
WVWC Buckhannon, W.Va, 88.9| Ww Bay Minette, Ala,
WVYWO.FM Cheysnne, Wye, WWST.FM Wooster, Ohlo
WWBA-FM 8t. Petersburg, Fla. | WWSW-FM Pittsburgh. Pa,
WWTV-FM Cadillac, Mich.
WWBD-FM Bambery. 8.C. WWTV Corinth, Miss.
WWCF Greenfleld. Wis, WWTX Corinth, Mlss, 95.3
WWCO0-FM Waterbury, Conn. WWUH Hartford, Conn. 9i.3
WWDB Phlladelphia, Pa, 96.5| WWVA-FM Wheolln'. w.Va,
WWDC-FM Washington, D.C. WWVR W Torn Haute, Ind.
WWDL-FM Seranton, Pa. WWWS Saginaw, Mich, 107.1
WWDL Scranton, Pa. WWWW_ Detroit. Mich.
WWEB-FM Walllnﬂorﬂ Conn. WWXL-FM Mnnehutor, Ky.
.| | WWYN-FM Erle, Pa,
WWGO-FM Erle, Pa. WXAC Reading, Pa
WWGP-EM s-nford. N.C. WXAX Elkhart. Ind
WWHC Hartford City, Ind, WXBM-FM Mllton. ‘Fla.
WWHI Munelo. Ind. WXEN Cleveland, 0. 108.5
WWHO Jackson. Miss, WXFM_Elmwood Park, Iil.
WWI.FM Detrelt, Mish, wXI8 Erwin, Tenn. 103.9
WWIJC.-FM Super or. wis, WXKL Winter Haven, Fla.
WWKS Muom 5 WXLI.FM Dublin, Ga.
WWLA La Crosse, "Wie WXLM Savannah. Ga. 97.3
WWMO Reidsvills, N.C. WXMT-FM Morriii, Wis. 93,5
WWMS. FM Bryln. 0. WXO0S8 Piantation Key, Fla, 100.3
\VVIV\‘IS; rlo':lv’n. Lv w)x(:r GPhllachlnlhll. Pa.
- ohburs, Va. tens Fal
WWOG Boca aton, F f- WXQR-FM Jaeluonvlllo. N. C.
WOL-FM Bufialo, N.Y, WXRA Woadbridge, Va.
WWOM.FM New Orieans, La. WXRC Hickory, N. C.
WWON-FM Woonsocket, R.I, WXRF-FM Gu-vma. P. R.
WWO0S8 Palm Beach, Fla. WXRI Norfolk,
WWPB Miami, Fla. WXTA Greencastle, Ind.

Call Location Freq.
WXTC Annapolis, Md.
WXTO-FM Grand Raplds, Mich.

WXUR-FM Media, Pa.

wXYW Kk
WXYZ-FM Detrelt. Mich.
WYBC-FM New Haven, Conn,
WYCR York-Hanover, Pa,
wvcs Yorktown. Va.
WYCA Hammond, Ind.
WYCE Warwlick, R.I,
WYCS Yerktown, Va.
WYDD Plttsburgh, Pa.

92.7

w
WYGO-FM Corbin,
WYNK-FM Baton Roun La. 101.5
WYNR-FM Brunswick, Ga.
WYON Grand Rapids, Mich.
WYOR Coral Gables, Fla.
WYRL Melbourne, Fla.
WYSH-FM Clinton, Tenn.
WYSL-FM Buffalo, N.Y,
WYSO Yellow Snrinn. Ohle
WYSU Youngstown, O.
WYZZ Wilkes-Barre, Pa,
WZAK Cleveland, O.
WZEP-FM DeFuniak,
Springs, Fla.
WZFM Charlestown, W.Va.
WZIP-FM Clnelnnati, Ohle
WZMF Menomones Falls, Wis.
WZZM-FM Grand Rapids, Mich.
WZIZIW Augusts, Ga.

108.3

Canadian FM Stations By Call Letters

Call Location MHz | Call Location MHz | Call Location MHz |Coll Location MHz
Canadian Broadeasting CFFM-FM-4 Clinton, B.C., CHIN-FM Toronto, Ont, 100.7| CKCY-FM Sault Ste. Marle,
Corporation Stations Rebroadcasting the prosprams CHLY-FM Sherbrooke, Que. 102.7| Ont, i04.3
CBF-FM Montreal, Que. 95.1 of Statlon CFFM-FM, CHNS-FM Halifax. N.8. 96.1 | CKDS-FM Hamilton. Ont. 95.3
CBFL-FM Maniwaki, Que. 98.9 Kamleops, B.C. s| CHQM-FM Vancouver, B.C. 108.5| CKFM-FM Toronto, Ont. 99.9
CBHM-FM Richibueto, N.B. 98.5| CFFM- FM 'S Mount Timothy, CHRC-FM Quebec, Que. 98.1 | CKGB-FM Timmins, Ont. 94.5
CBL-FM Toronto, Ont. 94.1 B.C.. Rebroadcasting the pro. CHSC-FM St. Catharines, Ont, CKGM-FM Westmount, Que. 97.7
CBM-FM Montreal. Que. 100.7 | grams of Station CFFM- 108.7| CKLC-FM Kingston. Ont. 98.3
CBO-.-FM Ottawa, Ont. 103.3 FM-4, Clinton, B.C. 99.7| CHUM-FM Toronto, Ont. 104.5| CKLG-FM Vancouver. B.C. 99.3
CBU-FM Vancouver, B.C.  105.7 | CFGL-FM Laval, Que. 105.7| CHYM-FM_Kitchaner. Ont. 96.7| CKLW-FM Windsor, Ont. 93.9
CBUF-FM Vancouver. B.C. 97.7| CFMC-FM Saskatoon, Sask. 103.9| CJAT-FM Trail, B.C. 108.7| CKOK-FM Penticton, 8.C.  972.1
CBW-FM Winnipeg, Man. 98.3 | CFMO-FM Ottawa, Ont. 93.9| CJET-FM Smiths Falls, ont. 101.1| CKOT-FM Tillsonburg, Ont. 100.5
Privateiy Owned Stations CFMQ-FM Regina, Sask. 92.1| CJBQ-FM Belleville, Ont. 97.1 | CKPC-FM Brantford, Ont. 92.1
CFBC-FM Saint John, N.B. 88.9|CFMS.FM Vletorla. B C. 98.5( C)BR-FM Rimouskl. Que. 101.5| CKPR-FM Port Arthur, Ont. 94.3
CFCA-FM Kitchener, Ont. 1053 CFPL-FM London. Ont. 95,9| CJCA-FM Edmonton, Alta, 99.5| CKQS-FM Oshawa, Ont. 94.9
CFFM-FM Kamloops, B.C. 98.3| CFQR-FM Montreal i5, Que. 92.5 CJCB-EM Sydnay, N.8. 94.9| CKRD.FM Reed Deor, Alta. 98.9
CFFM-FM-| Savona, B.C.. CFRC-FM Kingston, Ont. 91.9|CIFM-F ontreal, Que. 95.9| cKSO.FM Sudbu l';nt " 827
Rebroadeasting tho prunm CFRN-FM Edmonton. Alta. 100.3| CJIC- FM SAult 8te. Marie, . b y .
of Station CFFM-F CFRW-FM Winnipeg 2, Man. 94.3| Ont. 100.5| CKTB-FM St. Catharines,
Kamloops. Bf 101.9| CHEC-FM Lothbrldlo. Alta, 100.9| CJMS-FM Montreal. Que. 94.3| Ont. 97.7
CFFM-FM-2 Clearwater, B. c.. CHEX-FM Peterborough, Ont CJOB-FM Winnipeg, Man. 97.5| CKUA-FM Edmonton, Alta. 98.1
Rebroadeasting tho nrolnml 01.5] C)JOV-FM Kelowna, B.C. 104.7| CKVL-FM Verdun, Que. 96.9
S 92.7| CHFI-FM Toronto, Ont. 98.1| CJRT-FM Toronto, Ont. 91.1|CKWM.FM Kentville. N.8. 97.7
CFFM- FM ) Mcerrm B.C. *“ |CHFM-FM Calgary, Alta 95.9| CJSS-FM Cornwall. Ont. 104.5| CKWS-FM Klingston. Ont.  96.3
Rebroadeasting the programs CHGB-FM La Pocatidre, Que. CJUS-FM Saskatoon, Sask. 89.7| CKWW-FM Windsor, Ont.  88.7
of Station CFFM-FM, 102.9| CKAT-FM North Bay. Ont. 93.7| CKX-FM Brandon, Man. 86.1
Kamioops, B.C. 103.9| CHIC-FM Brampton, Ont. 102.1| CKCL-FM Truro, N.8. 100.9! CKY-FM Winnipeg. Man. 92.1
ErTressssEErsEnrn ssd 0 o i bl DI PEETITTR 1T Tl s mmp -
Canadian AM Stations By Call Letters
Cail Location kHz | Call Location kHz| Call Location kHz| Call Location kHz
Canadian Broadeasting CJBC Toronto, Ont. 860} CFLD Stullo at Station CFBV. CFRY Portage Is Prairie, u:n. 920
Corporation Stations Privately Owned Stations Smithers 1400 | CFSL Weyburn., Sask
CBA Moncton, N.B. 1070 [ CFAB Windsor, N.8. 1450( CFLH Studlo ‘af Station CF8X Stephenville, Nﬁd. 9 o
CBAF Moncton, N.B. 1300 | CFAC Calgary, Alts, 960| CFCL, Timmins, Ont 1340| CFT) Galt, Ont. 1o
CBD Saint John, N.B. 1110 CFAM Altona, Man 950] CFLK Studio at Station CFTK Terrace, B.C 59
CBDR Schefierville, Que, 1230 CFAR Flin Flon. Man. 90| CFCL, Timmins, Ont. 1230| CFUN Vaneouver, B.C 1410
CBE Windsor, Ont. 1550 | CFAX Victoria. B.C. 1070( CFLM La Tugque. Que. 240 CFVR Abbotsford, B.C. 1240
CBF Montreal, Que. 690 | CFBC Saint John. N.B, 830| CFLS Levis, Que. 1240| CFWB Campbell River, B.C. 1490
CBG Gander, Nfid. 1450 | CFBR Sudbury. Ont. 8! CFLV Valleyfield, Que. 1370| CHAB Moose Jaw, Sask. 800
CBH Hlllhx. N.S. 860 | CFBV ithers, B.C. 230| CFMB Montreal, Que. 1410] CHAD Amos, Que.
CBI 8 , N. 1140 | CFCB Corner Brook, Nfid. 570]| GFML Cornwall, Ont. 1110| CHAM Hamilton, Ont. 1280
cB) Chllontlml P.Q. 1580 | CFCF Montreal 15, Que. CFMR Fort Simpson, N.W.T. 1490| CHAT Medicine Hat. Alta. 1270
CBK Regina, Sask. 540 | CFCH Callander, Ont. 600| CFNB Fredericton. N.B. CHCM Marystown, Nfid..
CBL Toronte. Ont. 740 | CFCL Timmins, On 620| CFNL Fort Nelson, B. with another studlo at
CBM Montreal. Que. 940 | CFCN Calgary. Alta. ] Studios at Station CKNL. 8t. John's. Nfid. 560
CBN 8t. John’s, Nfid. 640 | CFCO Chlthlm. Ont. . With Fort 8t. John, 590| CHEC Lothbrldlo. Alta. 1090
CBO Ottawa, Ont. 910 another Studio at CFNS Saskat oon. Sllk 1170 CHED Edmonton, Alta, 630
CBOF _Ottawa, Ont. 1250 | Wallaceburg. Ont 630| CFOB Fort Franees, Ont. 800 CHE ranby. Que. 450
CBR Calgary, Alta, 1010 | CFCP Courienay. B.C 1440 CFOM Vlllc Vlnlor. Que. 1340| CHER sydnoy. N.S, 950
CBT Grand Falls, Nf\d. 540 | CFCW Camrose, Alta. 790t CFOR Orillia. Ont. 1570| CHEX Peterborough, Ont. 960
CBU Vancouver, B.C. 690 | CFCY Chariottetown, P.E.l. 630| CFOS Owen Sound. Ont. 560 CHFA Edmonton. Alta. 580
CBV Québec, Que. 880 | CFDA Victoriaville. Que. 1380| CFOX Polnto Claire, Que 1470] CHF 1 Toronto, Ont. 680
CBW Winnipeg, Man, 990 | CFDR Dartmouth. N.S. 790 | CFPA Port Arthur, 1230 CHGB La Pocatidre, Que. 1310
CBX Edmonton, Alta. 740 | CFGM Richmond Hill, Ont. 1810] CFPL London. Ont. 980| CHIC Brampton. Ont. 790
CBY Corner Brook. Nftd. 890 | CFGP G de Prairie. Alts. 1050| CFQC Saskatoon. Sask. 800| CHIN Toronto, Ont. 1540
CBZ Fredericton, N 970 { CFGR Gravelbourg, Sask. 1280 CERA Ottawa. Ont. 380/ CHIR Leamington. Ont. 730
CFEGB Happy Valley, Nﬁd. 1340 | cFGT Alma. Que. 1270] GERB Toronto 7, Ont. 1010| CHLC Saguenay Co., Que.
CFPR Prince Rupert, 860 ( Ceye Kamle B.C 910 CERC Kingston, Ont. 1490] CHLN Trois- Rividres, Que, 350
CFWH Whitehorse, Y 570 ELICLTD Lk CFRG Gravelbourg, Sask, 710| CHLO 8t. Thomas, Ont. 80
CFYK Yellowknife, N 1340 [ CFJR Brockville. Ont. 1450 CFRN Edmonton, Alta. 1260| CHLT Sherbrooke, Que. 630
CHAK Inuvik. N.W.T. 860 | CF KC Creston, B.C.. with an- CFRS Simeoe. Ont. 1560| CHML Hamilton, Ont.
CHFC Churchill, Man. 1230, othor Studio at Neison, B.C. 1340] CFRW Winnipeg, Man. 1470 CHNC New Carlisle, Que. 610
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Call Location MHz | Call Location MHz
CHNO Sudbury, Ont. 900 | CJFX Antigonish, N.S, 580
CHNS Halifax, N.8. 960 | CJGX Yorkton, Sask. 940
CHOK Sarnia, Ont. 1070} CJIB Vernon. B.C. 940
CHOO Ajax, Ont. 1390 | CJIC Sault Ste. Marie, Ont. 050
CHOV Pembroke, Ont. 1350 | CJJC Langley, B.C. 850
CHOW Welland, Ont. 1470 CJKL Kirkland Lake, Ont. 560
CHQB Powell River, B.C. 1260 | CJLM Joliette. Que. 1350
CHQM Vancouver, B.C. 1320 | CJLR Quebec, Que. 1060
CHQR Calgary. Aita, 10| CILS Yarmouth, N.S. 1840
CHQT Edmonton, Alta 11101 CJLX Fort William, Ont. 00
CHRC Québec 4, Que. 800 | CIME Regina, Sask, 1300
CHRD Drummondville, Que. 1480 | CJMS Montreal, Que. 1280
CHRL Roberval, Que. 810 | CJMT Chicoutimi. Que. 1420
CHRS Jacques.Cartier, Que. 1090 CINB North Battleford, Sask. 1050
CHRT Riviere du Loup, Que. 1450 [ CINR Blind River, Dnt. 730
CHSC St. Catharines, Ont. 1220 | CIOB Winnipeg 10, Man. 680
CHS8J Saint John, N.B. 1150 | CJOC Lethbridge, Alta. 1220
CHSM Altona, Man. 1250 | CJOE London, Ont. 1290
CHTK Prince Rupert, B.C. 560 | CION St. John's, Nfid, 930
CHTM Thempson, Man. 610 | CJOR Vancouver, B.C. 600
CHUB Nanaime, B.C. 1570 | CJOX Grand Bank, Nfid, 710
CHUC Cobourg, Ont. 450 | CIRC Ottawa, Dnt. 1150
CHUM Toronto 7, Ont. 1050 | CJOY Guelph, Ont. 1460
CHVD Dolbeau, Que 1230 | CJIRL Kenora, Ont. 220
CHWK Chilliwack, B.C. 1270 | CJRN Niagara Falls, Ont. 1600
CHWO Oakville, Dnt. 1250 | CJRS Sherbrooke, Que. 10
CHYM Kitchener, Ont. 1490 { CJRW Summerside, P.E.I. 1240
CHYR Leamington. Ont. 710 | CISA Ste. Agathe des Monts,
CJAD Montreal, Que, 800 ue. s 230
CJAF Cabane. Que. 1240 | CJSL Estevan, Sask. 1280
CJAT Trail. B.C. 610 | CJSN Shaunavon, Sask, 1490
CJAV Port Alberni. B.C. 1240 | CJ80 Sorel. Que. 1320
CJBM Causapseal, Que., with CJSS Cornwall, Ont. 220
Studio at Rimouski, Que, 1450 | CJTR Trois.Rividres, Que. 1150
CJBQ Belleville, Ont. 800 ( CJTT Kirkland Lake, Ont. 1230
CJBR Rimouski, Que. CJVI| Vietoria, B.C. 900
CJCA Edmonton, Alta, 930 [ CIVR Melfort, Sask. 1420
CJCB Sydney, N.S. 1270 | CIWA Wawa, Ont, 1240
CICH Halifax, N.S. 920 [ CIYR Edson, Ajta> 970
CICJ Woodstock, N.B, 920 | CKAC Montreal, Que, 30
CJCN Grand Falls, Nfid. 680 | CKAD Middleton, N.S. 490
CICS Stratford, Ont. 1240 [ CKAP Kapuskasing. Ont. 580
CJDC Dawson Creek, B.C, 1350 | CKAR Huntsville, Dnt. 30
CJDV Drumheller, Alta. 910 CKAR-I Parry Sound, Ont. 1340
EM Edmundston, N.B, 570 | CKAY Duncan. B.C. 500
CJET Smiths Falls, Ont. 630 | CKBB Barrie, Ont. 450
CJEP Rivitre-du-Loup, Que, 1400! CKBC. Bathurst, N.B. 1360
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White's World-Wide

Propagation Forecast. Ever wonder
where all that speaker noise comes from?
Well, even if we eliminate all the local
sources such as automobile ignition systems,
fluorescent lights, your neighbors’ TV sets,
etc., most of the noise between 3 and 30
MHz is still man-made. We are of course
referring to jamming, but not just the kind
caused by the ultra left and the ultra right
against each other’s broadcasts. Most short-
wave jamming, which usually takes the form
of a buzz-saw-like noise, occurs on the util-
ity bands and is carried out by thg military
to discourage unauthorized listening. The
jamming is aired over non-directional an-
tennas on the same frequencies being used
for communications. But the latter use high-
ly directional antenna arrays which enable
them to override the interference at any
chosen receiving site.

While in theory buzz-saw noise is re-
stricted to utility frequencies, if the listener
uses a relatively inexpensive receiver (as
most SWLs do), such jammers can—and
often do—produce images on shortwave
broadcast bands. And despite the already
overcrowded band conditions, we can safely
forecast that this “propagation” problem
will get worse as all the major military
powers continue to develop more effective

JANUARY, 1970 .

Call Location MHz|Call Location MHz
CKBI Prince Albert, Sask. - 900] CKN® Elliott Lake, Dnt. 1340
CKBL Matane, Que. 1250| CKNW New Westminister, B.C. 980
CKBM Montmagny, Que. 1490| CKNX Wingham, Ont, 920
CKBS St. Hyacinthe. Que. 1240 CKOC Hamilton, Dnt. 1150
CKBW Bridgewater, N.S, CKOK Penticton, B.C. 800
CKCB Barrie, Ont, 14001 CKOM Saskatoon, Sask, 1250
CKCH Hull, Que. 970| CKOO Dsoyoos, B.C. 1240
CKCK Regina. Sask. 620 CKOT Tillsonburg, Ont. 1510
CKCL Truro, N. 600| CKOV Keilowna, B.C. 630
CKCM St. John's, Nfid 620| CKOX Woodstock, Ont, 1340
CKCN Sept-lies, Que. 560| CKOY Ottawa, Ont. 1310
CKCQ Quesnel, B.C 570 CKPC Brantford, Dat. 1380
CKCR Salmon Arm, B.C. 1340 CKPG Prince George, B.C. 550
CKCV Québee, Que. 1280| CKPM Ottawa, Ont. 1440
CKCW Moncton, N.B, 1220| CKPR Port Arthur, Ont. 580
CKCY Sault Ste. Marie, Ont. 920 CKPT Peterborough, Ont. 1420
CKDA Vietoria, B.C. 1220} CKRB Beauce, Que. 1460
CKDH Amherst, N.S. 00| CKRC Winnipeg, Man, 630
CKDM Dauphin, Man. 730| CKRD Red Deer. Alta, 850
CKDR Dryden, Ont, 900| CKRM Regina, Sask. 980
CKEC New Glasgow. N.S. 1320| CKRN Rouyn, Que. 1400
CKEK Cranbrook., B.C. 570 CKRS Jonquidre, Que. 580
CKEN Kentville, N.S. 1350 CKSA Lloydminster, Alta. 1080
CKEY Toronto, Ont 590| CKSB Saint-Boniface, Man. 1050
CKFH Toronto, Ont. 1430} CKSL London, Ont. 1410
CKFEL Thetford Mines, Que. 1340( CKSM Shawinigan, Que, 1220
CKGB Timmins. Ont. 680| CKSO Sudbury, Dat. 790
CKGM Westmount, Que. 980 CKSW Swift Current, Sask. 1400
CKGN Matane, Que. 1340| CKTB St. Catharines, Dnt. 610
CKJD Sarnia, Ont. 1250| CKTK Kitimat, B.C. 1230
CKJL Saint-Jérdme, Que. 900 CKTS Sherbrooke, Que. 900
CKKC Neison, B.C. 1390]| CKUA Edmonton, Alta. 580
CKKR Rosetown, Sask. 1330 CKVD Val.d'Or, Que. 900
CKKW Kitchener, Ont. 1320{ CKVL Verdun, Que, 850
CKLB Oshawa. Ont. 1350| CKVM Ville-Marie, Que. 7210
CKLC Kinaston, Ont. 1380| CKWL Williams Lake, B.C. 1240
CKLD Thetford Mines, Que. 1230| CKWS Kingston, Dnt. 960
CKLG Vancouver, B.C, 730 CKWW Windsor, Ont. 580
CKLM Montreal, Que. 1570| CKWX Vaneouver, B.C, 1130
CKLS La Sarre, Que. 1240{ CKX Brandon, Man. 1150
CKLW Windsor, Ont. 800| CKXL Calgary, Alta. 1140
CKLY Lindsay. Ont 910 CKXR Salmon Arm, B.C, 580
CKML Mont Laurier, Que. 610| CKY Winnipeg. Man. \ 580
CKMP Midland, Ont 1230 CKYL Peace River. Alta, 810
CKMR Newcastle, N.B. 790 VOAR St. John's, Nfid. 1230
CKNB Campbeliton, N.B, 950| VOCM St. John's, Nfid. 580
CKNL Fort St. John, B.C. 560! VOWR St. John’s, Nfid.
L]

Shortwave Stations

jammers. For example, American Electron-
ics Laboratories recently unveiled a new
high-powered airborne model which can op-
erate at altitudes up to 50,000 feet,

There are other shortwave noise sources
such as static generated by thunder storms
during North American winter. This noise
emanates almost entirely from the great
tropical rain forests. There’s also internal
noise from your receiver, the stars, solar
eruptions, and more. We'll talk about some
of those next issue.

Hey, we've got a few letters in our mail-
bag which bring up some points worth men-
tioning since the topics asked about seem to
be a familiar theme in our reader mail.

Reader Thad McConnell of Brighton,
Mass., wants to know why some stations in-
dicate their frequencies in “kiloHertz.”
Seems that his receiver is calibrated in
“MegaHertz” and he feels that somebody
ought to standardize or at least coordinate
the broadcasters and the receiver manufac-
turers. Well, it may be a bit confusing but
once you grasp the basic message here, Thad
(and all others who have asked about this),
it’s a snap.

You see, these two terms are practically
the same; kiloHertz means “thousand-cycles”
and MegaHertz means “million-cycles.”
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WHITE'S SHORTWAVE SECTION

Dec. 1969/ EUROPE,
Jan. 1970 NEAR EAST
LISTENER'S ASIA % AFRICA AFRICA
STANDARD |  (except | (N.of the (S. of the SOUTH LATIN

TIME Near East) Sahara) Sahara) PACIFIC AMERICA

00000300 | 25,31 41,49 60, 41e 3te, 41w | (49), 60, 90
0300-0600 41,49 3 19w | 31,41,60w | 49,60,90
06000000 | 2549w | 13,16,19 19 25, 31 4

| 09001200 16, 19 13,16, 19 19,25 | 19(poon | 25,31
1200-1500 16,19 13,16,19 19,25 19(poor) | 25,31
15001800 | 16,19 31,49 60e,3w | 19 (poon) T
1800-2100 16,19 25, 31 25,31,60w) | 16,18 | (49), 60,90
2100-2400 16,18 31, 41,49 60 16,19 | (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 bands that will give the best DX results. The time in the above
propagation table is given in sfandard time 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—Waestern North Amarica 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.

Since a million cycles is a direct multiple of
a thousand cycles, the term MegaHertz is
merely a shorthand version of stating kilo-
Hertz—ijust like you would find it easier to
say $25-million rather than $25-thousand-
thousand. To convert kiloHertz into Mega-
Hertz, change the comma in the frequency
to a decimal point (11,575 kHz becomes
11.575 MHz), and vice versa to change from
MHz to kHz.

Next, Howard Freeman of Miami Beach,
Fla., is hung up on a sky hook; that is to say
that he’s in a quandary. He wants good SW
reception in all directions and similar quality
reception on the broadcast band. He hasn’t
got room for an antenna farm so he asks for
our opinion on what he should do. A broad-
cast band antenna might be too long for
good shortwave reception and a shortwave
antenna cut-to-frequency might be inade-
quate for broadcast; then there’s the problem
of which way to orient (aim) the antenna
for the directional properties of whichever
antenna he decides to use. Oh boy, sounds
like you’ve really got a problem, Howie, our

SciENCE AND ELECTRONICS, formerly Rap1o-TV EXPERIMENTER

advice is to be totally unscientific and cop-
out on engineering considerations, such as
those you have questioned. Here’s what you
do. Go out and buy 100 feet or so of insu-
lated antenna wire (we like # 14 stranded)
and some insulators—then start stringing.
Don’t worry about a thing, except to place
an insulator wherever it is going to zig or zag
as you string from tree-to-tree or building-
to-tree. Don’t worry about direction, don’t
be too concerned about the thing being too
long for shortwave or the other way around.
For receiving installations this long-wire
nightmare should be dandy.

Arlo C. Carlton of Okmulgee, Okla., asks
if we can give him the complete schedule of
times and frequencies for National Burcau
of Standards station WWYV in Washington.
Arlo, baby, they upped and moved WWV to
Ft. Collins, Colo., a few years ago. The full
24-hour schedule is a bit too complicated
and lengthy for printing here, but the station
is on the air with clock ticks, various audio
tones, voice announcements, radio propaga-
tion forecasts, and assorted other tidbits just



about all day and night (execpt for a few
minutes of silence each hour). They are on
2500, 5000, 10000, 15000, 20000, 25000
kHz. They send a QSL card for reception re-
ports and will mail you their full schedule

upon request. Write to Station WWYV, Na-
tional Bureau of Standards, Ft. Collins, Colo.
80521,

Meanwhile, settle down and get some
serious logging under your belt.

kHz Call Name Location kHz Call Name Location
2410 — R. Puerto La Cruz  La Cruz, Venez. 6020 4VEB  R.Caraibes Port au Prince. Haiti
2440 YVLG  R. Emis Rural Santarem, Brazil 6025 — R. Peking Peking, China
2480 YVPD  R. Giradot Maracay, Venez. 6030 CE403  R. Mineria Talca, Chile
2614 DAM  R.Tiempo Caracas, Venez. 6040 BEDY? V. Free China Taipei, Formosa
(time signals) Elmshorn, W. Germany 6050 — Y. America Wooferton, Gt. Britain
8055 CPI8 R. El Condor Oturo, Bolivia
90-Meter Band—3200 to 3400 kHz G R e el o)
B 2 6080 — R. Berlip Int’l Berlin, E. Germany
2370 YVOP R, Litoral Naiguata, Venez. HCDG2 R. Bolivar Guayaquil, Ecuador
3205 YVRV  R. Brazzaville Brazzaville, Congo 6090 R. Luxembourg Luxembourg
32 — R. Abidian Abidjan, Ivory Coast 6095 OAX4H R. Oficial del Lima, Peru
3242 — R. Assuncao Fortaleza, Brazil *  Congreso Taipei, Formosa
3255 ZYHg:S : E‘".g“; | g‘"?”"‘ Vesez." 6105 BEC6! Air Force Station  Asuncion, Paraguay
3265 YVO o [JIb LI SR, EHl 6110 ZPAIIl R, Charitas Rio de Janiero, Brazil
3285 — R. Education Rural Campo Grande, Brazil 8115 ZYCT  R.Tamoio Tapachula, Mexico
3295 Zyx2B R. Gazeta Maceio, Brazil 6120 XETS  R. X-E-T.S Montevideo, Uruguay
3315 ZyL2)  R.Tingo . Maris, Peru 6125 CXA4  S.O.D-R-E Bogota, Colombia
3325 OAX3P R. La Convencion  Quillabamba, Peru 6130 HCFB2 R.Condor London, Gt. Britain
3335 OBXJK R.Viente Siete La Paz, Bolivia, 6140 — BBC Popayaﬁ, Calombia
3350 CPI03  Deciembre AR, ] 6145 HJEQ V.del Cauca Lisbon, Portugal
330 OAXID R. Huanuco Santo Domingo. 6155 CSB52 R Renascenca Lusaka, Zambia
3375 HIAD  R.SanJuan G Pty & 6165 — R. Zambia Manila, Philippines
3380 TGCH R. Escuela Radio  Guatemala City, Guat. 6170 DUH2 Philippines BC Port au Prince, Haiti
3390 CP89 R, Santa Ana Santa Ana, Bolivia, 6175 4VPJ R. Capoise Santo Domingo,
4025 GIC24 &hme signals) Cnggon..Gf. Britain 8185 HIAU V.de Libertad Dom, Rep.
4652 HCAK2 R. Ecuador Gusyaquil, Ecuador 6190 TGFT  R. Nacional Tikal, Guatemala
4725 HCEH3 R. El Progresso Loja, Ecuador 6200 ZAA R. Tirana Tirana, Albania
6234 -~ R. Budapest Budapest, Hungary
80-Meter Band—4750 to 5060 kHz 6335 — R. Peking Peking, China
- 6520 — R. Peking Peking, China
T8 s b B souene Bt
. Feira de Santana Santana, Brazi 41-Meter Band—7100 ¢ Hz
4775 CPB4 R Los Andes La Paz, Bolivia ° 7190 to 7300 k
4785 CP74  R. Indoamerica Potosi, Bolivia 7105 — R. Nacional Madrid, Spain
4 HIAS  Onda Musical Santo Domingo, Thai TV Co. Bangkok, Thailand
Dom, Rep. 7120 — 8BC Cyprus
4800 OBX7C R. Onda Azul Puno, Peru 7125 VUD  All India R, New Delhi, India
4810 OAX2U S. San Ignacio Jaen, Peru 7140 ~ BBC Cyprus
4820 YVRC  V.de Apure Apure, Venezuela 7150 — B8C London, Gt. Britain
4830 CP70 R. Grifo?a Santa Cruz, Bolivia 7166 — R. Niger Niamey
4840 OBXSE R. Andahuaylas  Andahuaylas, Peru 7165 — R. Nederland Hilversum, Netherlands
4850 HCCV3 Ondas del Zamora LoLq. Ecuador 7170 — Al India R. Kohima, India
4860 — R. Peking eking, China 7180 — All tndia R. Bhopal, India
4870 YVKP R. Tropical Caracas, Venez. 7190 HLK30 V. Free Korea Seoul, Korea
4880 YVKF  Ondas Populares  Caracas, Venez. 7200 — R. Belgrade Belgrade, Yugoslavia
4892 — R-TV Francaise Cagenna, Fr. Guyana 7210 — Swiss BC Berne, Switz.
4900 HROM V. del Uluia, El Progresso, Honduras 7220 — R. Budapest 8udapest, Hungary
4908 CE490 R. Transandina Los Andes, Chile 7230 — R. Peking Peking. China
4915 Cp8s R. Amboro Santa Cruz, Bolivia 723 — R. Pakistan Karachi, Pakistan
4925 ZYAL R, lcarema Sobral, Brazil 7240 — R. Garoua Garoua, Cameroon
4935 CPII0 R, Norte Montero, Bolivia 7255 — R. Sofia Sofia, Bulgaria
4945 DZB6 National Teachers (b:AamIav Ph-lup?mes 7260 VUM All India R. Madras, India
oll. oro, venezuela Military BC Corps Hualein, Formosa
4950 YVMM R.Coro New Dethi, India 7255 BEC28  Military BC Corp: Moscow. USSR
4960 VUD All india R. ?uno, Ecuador 7 — Al Rome, Italy
4970 HCGHI R. Tarqui anto Domingo, 7295 — R. Moscow Moscow, USSR
4980 HIKZ  R. Dif Popular Dom. Rep. | 7305 — R. Peking Peking, China
4985 ZYZIS V. de Oeste Cuiaba, Brazil . 7350 — R. Praque Praque, Czech.
5000 MSE time 559"*"5; Haekellog et L Rt 7443 HBX  United Nations  Geneva, Switz.
WWVH (time signals Maui, Hawaii . 7660 — R. Peking Peking, China
5010 orces BC Singapore, Malaysia 9009 4XB31 Kol Yisrael Tel Aviv, Israel
5020 HJFW Trasmis, Caidas Bogota, Colombia 9340 R. Peking Peking, China
ggg S ¥ Amgzona ?mazoniai. Brﬁil g
. de Fronteras egucigalpa, Honduras R ¢
&g 25;5(24 s E"i’w"lg’ é"ﬁ’g’"g% Coiok Yy 31-Meter Band—9500 to 9775 kHz
. Cultura uiaba, Brazi 8
5076 HJGC Accion Cultural ~ Bogota, Colombia 32% EAXBE s Iﬁgéﬁ:’esf Ia?,:“::éjfugﬁ:;";,
5192 CR6RV  R.Clube de Moxico Moxico, Angola 9515 CXA7l R.Sarandi Montevideo, Uruguay
5545 — R. Peking Peking, China 9525 — R. Warsaw Warsaw, Poland
5670 — R. Peking Peking, China 9530 — V. America Monrovia Liberia
9535 — R. Malaysia Sarawak, Malaysia
49-Meter Band—5950 to 6200 kMHz 9545 4VC Y. Reveloucion Port au Prince, Haiti
9550 — R. Tanzania Dar Es Salaam, Tanzania
5935 — R. Peking Peking, China 9555 YSS R. Nacional San Salvador, El
59586 — R. Liberty W. German Salvador
CES95  R. Nuevo Mundo  Santiago, Chile 9565 DMQ9 Deutsche Welle Cologne, W, Germany
5960 HRHR V.de Occidente  Tequcigalpa, Honduras 9570 — R. Australia Melbourne, Australia
§970 — R. Brazzaville y Brazzaville, Congo 9575 BED9 V. Free China Taipei, Formosa
5975 ZYT44 R. Guaraja Florianapolis, Brazil 9585 — R. Niger Niamey, Niger
5980 ZFY R. Demerara Georgetown, Guyana P90 — R. Peking Peking, China
5985 LRS2 R. Splendid Buenos Aires, Argentina 9595 ZYN29 R. Cultura . Bahia, Brazil
§995 -~ Y. America Thessaloniki, Greece 9600 OAXIR R.Talara Talara, Peru
6000 — R. Afghanistan Kabul, Afghanistan 9610 VLW9  Australian BC
6005 CP58 R. Progreso La Paz, Bolivia Comm. Perth, Australia
4010 HJFK V. Amiga Bogota, Colombia 9620 — R-TV Francaise Paris, France
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kH:  Call Name Location kH: Cadll Name Location
9625 — 88C Cyprus 11910 HSK9? V. Thailand Bangkok, Thailand
9630 CR6RL R. Club de Angola Luanda, Angola 11920 — -TV Francajse Paris, France
9640 — 8BC N London. Gt. Britain 11925 — Trans World R. Monte Carlo, Monaco
9645 ZYv40 R. Cultura Pocos, Brazil 11935 ZYS35 R.Club Paranaense Curitiba, Brazil
9655 — Trans World Radio Monte Carlo, Monaco 11945 — R. Nederland Hilversum, Netherlands
%60 — R. Malaysia Malaysia 11955 — BBC | Cyprus
9675 OAZ4L R. del Pacifico Lima, Peru 11965 — V. America Okinawa
9685 BED73 V. Free China Taipei, Formosa 11980 — R Peking Peking, China
9690 vUD All India R. Delhi, India 12010 — R. Peking Peking, China
9700 — BBC London, Gt. Britain 15020 — R. Hanoi Hanoi, N. Vietnam
9710 — R. Pekin Peking, China
9720 CR4RZ Emlso icial Luanda, Angola 19-Meter Band—I5100 to 15450 kHz
9730 — R. Berlin Int'l, Berlin, E. Germany
9740 — V. America Woofferton, Gt. Britain 15100 Windward ls. BC  St. Georges, Grenada
9745 BECH2 Air Force Taipei, Formosa 15115 HCJB V. de los Andes 8ui10. Ecuador
9755 — R. Nederland Hilversum, Netherlands 15130 R. Liberty ermany X
9760 TGWA V.de Guatemala Guatemala City, 15140 — R. Australia Melbourne, Australia
Guatemala 15150 OAX4T R. Nacional Lima, Peru
9770 4VEH R. St. 4VEH Cap Haitien, Haiti 15160 TAU R. Ankara Ankara, Turkey
9810 — R Moscow Moscow, USSR 15170 ETLF R. V. Gospel Addis Ababa, Ethiopia
9905 — London, Gt. Britain 15180 ETLF  R.V.Gospel Addis Ababa, Ethiopia
10175 — Peking Peking, China 15195 — R. Japan Tokyo, Japan
10775 FIK77 &hme mqnals) Pontoise, France 15215 R. Warsaw Warsaw, Poland
1570 — Moscow Moscow, USSR 15225 CXAb4 V. de Melo Montevideo, Uruguay
11685 — R. Peking Peking, China 15240 — R. Sweden Stockho!m, Sweden
15250 — V. Aénenﬁ‘a 5 ?AimlaJPhlhppmes
d = 15260 — Far East Networ okyo, Ja
25-Meter Band—11700 to 11975 kHz L B_Ema g \F!Vars(a:w. y arsang oland
11705 — R. Sweden S?ockholm Sweden 15320 ree China CNCT, (R
11710 VUD Al India R. Delhi, India 15360 KRR aradys, S. Africa
117206 — R. Canada Montreal, Que. 15385 DZF Call of Orient Manila, Phlllpglnes
11730 — R. Nederland Bonaire, Neth. Antilles 15435 DM0'5 Deutsche Welle  Cologne, W. Germany
11740 — Trans World R Monte Carlo, Monaco
11745 HVJ Vatican Radio Vatican City 16-Meter Band—i7700 to 17900 kHz
11755 LRX R. El Mundo Buenos Aires, Argentina =
11765 — R. Sweden Stockhotm, Sweden 17705 ZYR96 R. Novo de Julio  Rio de Janiero, Brazil
11775 ETLF R. V. Gospel Addis Ababa, Ethiopia 17745 — 8BC London, Gt. Britain
11785 — Deutsche Welle Kigali, Rwanda 17760 ETLF  R.V. Gospel Addis Ababa, Ethiopia
11795 — Deutsche Welle Kigali, Rwanda 17780 vUD All India R. Delhi, India
11800 — R. Warsaw Warsaw, Poland 17795 ~— RAl Rome, Italy
11805 CEI180 R. Society Nacional 178156 — V. America Tangiers, Morocco
Agri. Santiago, Chile 17835 — R. Free Europe Lisbon, Portugal
11815 vUD All India R. Delhi, India 17850 — R. Bucharest Bucharest, Rumania
11820 VvUD All India R. Delhi, India
11835 4VEH  R. Station 4VEH Cap Haitien, Haiti 13-Meter Band—21450 to 21750 kHz
11845 — R. TV Francaise Paris, France
11855 DZH8  Call of The Orient Manila, Philippines 21450 — R-TV Francaise Paris, France
11860 BED45 V. Free China Taipei, Formosa 21485 HVJ *  Vatican R, Vatican City
11870 — V. America Thessaloniki, Greece 21490 — BBC London, Gt. Britain
11875 2YN32 R. Society Bahia, Brazii 21500 — R. Brazzaville Brazzaville, Congo
11885 ORU4 V. Friendship Brussels, Belgium 21560 DMQ2i1 Deutsche Welle Cologne, W._ Germany
11890 ETLF R. V. Gospel Addis Ababa, Ethiopia 21640 — . Japan Tokyo, Japan
J1905 DMQI1 Deutsche Welle Cologne, W. Germany 21655 LKC R. Norway Oslo. Norway

White's Emergency Radio Station Listings for the
Washington-Baltimore Areas

CIENCE AND ELECTRONICS furnishes
this exclusive listing of emergency radio
stations as an aid to our many readers now
engaged in the fascinating Tand rapidly
growing hobby of monitoring emergency
radio communications. We have and will be
publishing similar lists devoted to different
metropolitan areas in forthcoming issues so
that you'll be able to accumulate a sizable
array of this difficult-to-obtain data. Refer
to the index on page 81 for our 1969 pro-
gram. Our 1970 brand new schedule will
be announced in the next issue.

If you desire to obtain similar lists from
other areas in the United States that have
not been published in this magazine in
1969, then we suggest you write to Com-
munications Research Bureau, Box 36,
Commack, N. Y. 11725. They may have a

Science AND Erectronics, formerly Rapro-TV EXPERIMENTER

list of emergency radio services that covers
your locality. Include a stamped, self-
addressed envelope with your request.

WASHINGTON METROPOLITAN POLICE

KFZ83S 155.415
KGA829 39.0
KGAB885 156.25 155.31 159.03 453.55
KGB808 155.25
KGB83! 39.02
KJR291 154.85
KOP40! 154.86
KOP403 154.86
KOP404-5 156.03
op 154.86
KOP409-10 156.03
KOP413-4 156.03

DISTRICT OF COLUMBIA FIRE DEPT.

KCR293 154.19
KGAbH 154.19

BALTIMORE POLICE DEPT.
KCX351 154.65 15543 155.64




KCX352.3 154.65 155.6
KCX355-62 154.65 155.6
KCZ841 453.20
KGA4I0 154.65_ 155.55
453.30 453.35 455
BALTIMORE FIRE DEPT.
KGC220 154.3)

155.6) 155.67 453.05
.50

MARYLAND MUNICIPAL AGENCIES

Station Police Fire
Adamstown KGE630 46.42
Adelphi KCR899 33.74
0 KCR899 3.86
G372 same
Annapolis KGA92) 159.21  KGD308 46.50
GD322 46.50
KG D324 46.50
Arbutus KGC673 46.44
Arnold Gy 46.50
Arundel-by-Sea KGE349 44.50
Avalon Shores KG D306 45650
= KGD306 153.83
Benedict mobiles 46.42
Bladensburg KJN738 453.90
Boring KGC700 44,46
owleys Quarter KGC&7 46.46
Braddock Hits. KJ1557 46.42
Brooklyn KGCs27 46.50
ryans Rd. mobiles 46.42
Cape 5t. Claire KGF504 46.50
Carroll Manor KGES30 46.42
Chesapeake Bch. mobiles 39.10
mobiles 39.30
Chillum R 33.74
CR899 33.86
KGG372 same
Deale KGD316 46.50
Dundalk KGC99 46.46
Earleigh Estates KGB4ss 46.50
Eastport KGD728 .50
KJB8937 47.46
Edgemere KGC710 46.46
Edgewater KGD724 46.50
English Consul KGC711 46.46
Ferndale KGC332 44.50
Frederick KGA247 155.4¢ KGG530 46.42
Galesville GD3I2 46.
KGD312 153.83
Gambrills KGE349 46.50
Glen Burnie GC 46.50
lyndon K&C702 46.46
Green Haven KGD28I 46.50
Halethorpe KGD224 46.46
Herald Harbor KGD317 46.50
Hughesville mobiles 46.42
Hyattsviile KFF284 155.13
Hyde Park KGCs04 46.46
Indian Head KEL445 46.42
jessup KGD307 44.50
onestown KG G527 159,
Lake Shore S KG8740 46.50
Lansdowne KGCs08 46.44
La Plata KG 8686 46.42
Linkwood KAP751 46.06
Linthicum KGC947 46.50
Lloyds KAP747 .06
Lombardee 8ch. KGC579 46.50
Lutherville KGC707 46.46
Marley Park KGC274 46.50
Middleborough KGCs33 46.46
Middle River KGCsb 46.44
Mt. Airy KGCo48 33.94
KGC48 153.83
New Market KJL553 46.42
N. Beach KGE674 33.82
N. Point KGC710 46.46
Odenton KGC779 46.50
Orchard 8ch. KC89%!| 44.50
Pikesville KGE207 46.46
Potomac Hts. mobiles 46.42
Powhatan Bch. C 44.50
Prince Frederick KCO372 33.82
KCR278 33.82
Riva KG D323 46.50
KGD323 153.83
Rockaway 8ch. KGC605 46.44
Rosedale KGC607 45.46
Secretary . AP753 44.06
Sykesville mobiles 39.26 KGC745 33.94
Towson KGC701 46.46
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Station Police Fire

Waldorf KGCb22 44.42
W. Annapolis KGCB845 44.50
White Marsh KGCb29 46.46
Woodland Bch. KG D724 46.50
Woodlawn KGC632 46.46

MARYLAND COUNTY AGENCIES

Anne Arundel Co.

Annapolis KGBs4s

Millersville KBC879

Severna Park KGB353
KG8419
KGB419
KGR249

Baltimore KGA340
KGA340
KGA340
KGA340

Catonsville

Cockeysville

Dundalk

Edgemere

Essex

Fullerton

Halethorpe

Middle River

Parkville KGC983
KGC983

Pikesville

Towson KGA340
KGA3M0
KGA340
KGA340
K8P322
K8W
KG.
KGA339
KGAB88
KGA890-3
KGABIS
KG D993

Woodlawn

Calvert County

mobiles
mobiles

Carroll Co.

Westminster

Howard Co.

mobiles
Clarksville
Elkridge !
Ellicott City

Jonestown
Lisbon

Savage

W. Friendship

Monfqomeﬂ Co.

Beallsville
Bethesda KCP560
(o] 4
KCP560
Damascus KCP541
KCP561
CP541
Gaithersburg KGA24)
GA24I
Hillandale
Kensington
Laytonsville

155.37

KGD479
KG D479

KGD295
KGC337

KGE208

KGN512

mobiles
KDZ328
KDZ331
KDZ326
KDZ332
KGG529
KDZ327

KDZ330
KDZ329

KDT347
KDT347

154.28
154.34

46.46

154.28
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Station Police Fire Station Police Fire
Rockville KizA24 1 154.71 KGC334 33.78 Arlington Ki8346 158.79
KEGAMI 155.52 KGC334 153.95 KiB346 45355 KIC338 154.13
Sil S| EG e ?g;n;l KFT23 153.95 C
ilver Spring FT236 B 4 E g
T35 5552 KFT234 iy Fairtax Counly
o Alexandria KEL429-30 456.08
Prince Goorges Co. Annandale KELa3! 4508
Burke KEL506 46.08
Cheverley KEAZM0 158.73 Cenfrevulle KEL424 46.08
District Hts. KGA36I 33.74 Chantilly KEL426 46.08
KGA3b1 33.86 Clifton KEL425 46.08
KGA3bI 456.12 Dunn Loring KEL427 4608
Forestville 33.74 Fairfax K18950 39.54 KEL434 46.08
Hyattsville KGA36! same K18950 45355 KEL436 46.08
KGA36| 154.28 KBH638 46.18
Seat Pleasant KFC749 154.95 Falls Church KEL423 46.08
KEM583 46.08
}I::oresfvulle I'EEH%% 12%
rancon:a 3
MARYLAND STATE POLICE Hapcon: KEL42) 4008
KEL433 456.08
Baltimore KGG862 39.10 39.26 44.74 Lorton KEL420 46.08
KGN485 39.10 39.34 44.74 KEL422 46.08
Chureh Hill KAU730 44.74 Vienna KELA435 46.08
(E:‘?Hegeé’:rk §JG|)A395“ ggllg gg%z 44.74 453.55
icott City 1 . a
Forestville KGHES4 39010 Loudoun County
Frederick KGA918 39.10 44.74
Hughesville KAU729 44.74 Lessburg K1G504 3950 KIU862 46.30
Jessup GA915 39.10 39.26 39.34 44.74
Kiosey 3910
Marlboro . .
Marlboro rerick KGDIT 3910 4474 VIRGINIA STATE POLICE NETW ORKS
Quantico AU73| 44.74 . \
Randallstown KBC460 39.10 39.34 44.74 Base.sfaflo.ns: 42.86 42.88 155.01
Rockville GE796 39.10 39.26 44.74 Mobile units: 39.06 42.68 42.70 42.86 42.88
Sykesville KAU732 44.74
Towson KGC866 44.74

MARYLAND TOLL ROAD POLICE

Annapolis

Chestertown
Fairfield
Gien Burnie

Hallowing Pt.
Leonardtown
Pikesville

Waldorf
Westminster

KDL8I3-4
KGF986
KGGA415

KDLBI2
KBT576

K8S713
KGD714
KG8744

KGA916
KGA917

39.10
39.10
39.10
39.

39 IO

39.30
39. 30

39. 30
39 26

44.74

39.30

39.I0 39430

39.10 39.30

39.10 39 26
44.7

39. I0 39 30
39.10 44.74

44.74
39.30

44.74

39.34

39.34

MARYLAND GAME & INLAND FISH COMM.

Owings Mills

KGE486

31.34 31.46

151.205

159.24

MD. DEPT. OF FORESTRY CONSERV ATION

31.34 3146 15b.145 151.205 151.325 151.355 159.24 159.39

MD. STATE TAX ENFORCEMENT UNIT

Stevensville

KGE774

39.10 39.22

VIRGINIA MUNICIPAL AGENCIES

Alexandria

Baileys Cross
Falls Church
Herndon
Vienna

KIC737
mobiles
mobiles

K18289
KIH76¢
KIK522

453.55 KFB8Y9
158.91  KIE939-43
158.97 KIMé627
KIN753
KIG374
156.15
39.54
155.70

Arlington County

COUNTY AGENCIES

Scrence ANp ELECTRONICS, formerly Rapio-TV EXPERIMENTER

154.43

VA. STATE FISHERIES & FORESTRY NETWORKS

31.66 151.265 170.475

A

171.4
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MISCELLANEOUS EMERGENCY UNITS

DC continuous weather forecasts: KHB34
47. I?I 747.50

Md. State CD nets:

Baltimore CD: 161.25

162.55

Prince Georges Co. (Md.) CD: KGG524 47.62

D.C. hospitals: 155.16
Baltimore hospitals: 155.28

155.34

LAND TRANSPORTATION UNITS

DC Transit System: KGB842|
DC Auto Emergency:

Auto Club of Md.:

KGGHI5

Baltimore & Annapolis Busses: 43.7

KCT862/150.92 KCJ26I/I50 93
KGE416/452.55

31.14
KES909

l5905

150, 965

AERONAUTICAL UNITS

Civil Air Patrol: 143.90
Aero Emergency: 121.

148.15

Aero weather briefings: 122.60

FAA Flight Service: 122.20
Private aircraft enroute:
UNICOM: 123.00
Dulles int'l. Airport Tower:
Friendship int'l. Airport Tow

121.10 |
Wash. Nat'l. Airport Tower:
120.80 1|

RAILROADS

REA Express:
Wash. Terminal: KEX505
Canton RR: KGX531
Pennsylvania RR: 160.80 16
Southern RR: 160.245
Wash. & OId Dommion RR:
Western Md. 161.40

B&O RR: 6023 160.32

122.10

160.83

160.41

126.70

119.20
er:
.90

109.50
26.55

Balt.-KGES70 DC-KDE98
160.29
160.98

1.34
161.16

109.70

118.10
127.00 134.10

160.35

160.95

160.53

135.90
122.20

119.70

122.55 I26 10

120.40 1187

118.30 119.10

160.68

160.44 160.62

160.89 161.07



Patapsco RR: 16059 160845 160,13 181.355

Richmond & Fredericksburg RR: 160,305 160.335 160.395
160.425 160455 16048 160.505 160.545
160575 16077 160.86 160.92 161.04
161,410 161.22 161.28

MARITIME UNITS

Marine Cellinqr& Emergency;: 156.80
Ship-to.Shore Telephone: KGDSI8/KAQI83 161.90

Intership: 15630 156.
Chesapeake Bay Pilots: KGE257 156.40
Glidden Co.: KGD822 156.35

Bethlehem Steel: KGC339 156.45

Triangle Towing: KGW337 156.45 156.90 156.95

Baker Whiteley Coal:

KGD253 156.50
Md. Shipbuilding: KGAS543 156.55

Md. Drydock Co.: mobiles 156.55
Wilson Line: KWB451-3 156.80 156.90
Balt. Maritime: KDD6GI 156.90

MOBILE RADIOTELEPHONE CHANNELS

ZA-33.42 ZM-33.38  JK-152.78  YJ.152.63 A-454 45
28.33.54 20-35.26  JP-152.5)  YK-152.66 B-454.55
ZF.33.30 ZR-3550  JR-152.81  YL-152.64 F-454.65
ZH-33.34  ZW-35.62  JS-152.69  YP-152.60 J-454.40
ZL-35.66 2Y-33.46 -152.75 I;:g:ig

Ask Me Another
Continued from page 22

for under $50 which will operate from a 12-
volt battery. The roll of the boat will have no
effect on the tape—but watch what you eat!

Need Address

1 need the address of Standard Radio Cor-
poration in America. | have a miniature radio
which needs service, and cannot find the
address.

—R.T., Pen Argyl, Pa.

It is 60-09 39th Ave., Woodside, N.Y. 11377.
And the next time you need an address of a
manufacturer visit your local library. Most
electronic manufacturers are listed in the Elec-
tronics Buyers' Guide, published yearly. If
they're not in there, try the Thomas Register.

Emergency Battery
1 am planning 10 use a 12-volt automobile
storage battery as an emergency power supply
for my radio equipment and 1 would like to
have some tips on the care of the battery. I
would also like to know how long 1| should
charge the battery with my one-ampere charger.
—S.M., Bronx, N.Y.
Get a hydrometer and check the specific
gravity of the cells at regular intervals. It
should be between 1.260 and 1.300 when the

battery is fully charged.

Radio Heaven Maybe
I'm an SWL and tune in mostly on 25
meters. There, I occasionally hear a sound
that might be produced by trumpets and a
French horn. It is about three bars duration
and repeats itself indefinitely. What is it?
—M. G. Z., McKeesport, Pa.
We don’t know, but why don’t you write
lyrics for it—it just might make the top-ten.
Can our readers help us out?

FM Is Not AM
Please tell me how to modify my FM re-

JANUARY, 1970

ceiver front end to extend its range from 108
MHz to about 122 MHz.
—L. J. H., Chattanooga, Tenn.
While it could be done, you wouldn’t
benefit since there are no FM stations up
there, only AM aviation stations—which
your set would not demodulate.

Wasted Watts
I have an old TV set that was given to
me which I use only as a phono amplifier.
I would like to make it more compact by
eliminating the picture tube. However, [
learned that it is in series with the rest of
the set and the amplifier section won't func-
tion without it. Can I replace the tube with
something smaller and still use the set as a

phono amplifier?
—R. T., Harrisburg, Pa.
You're burning up a lot of kilowatt-hours
of power running a whole TV set and mak-
ing use of only two or three of its tubes as a
phono amplifier. If the set draws 160 watts
and you get one watt of audio out, you've
got a mighty inefficient lash up. Since you
can buy a comparable amplifier in kit form
for as little as $10.95, why don’t you have
the trashman take away that old TV set? B

|
|

“It's worth an extra 45 cents if you
louse up the educational channel!"

’
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New Products
Continued from page 15

Hey Mable! Packaged Cable!

Now you can buy your coaxial cable in handy
dandy packages, thanks to Amphenol. The line
includes pretested RF cable assemblies most
used by communications experimenters, CBers,
and hams. Pictured, for example, is a 20-ft.
length of RG-58/U type polyfoam cable with
Astroplated PL-259 connector on one end, spade
lugs on the other. So now you don’t have to
bother with the salesman measuring and cut-

Amphenol Packaged Coaxial Cable Assembly

ting short lengths of cable and searching bins
for the proper coax connector. There’s also a
3-ft. package, ideal for use as a patch cord or
communications jumper cable, between radio
transceivers and linear amplifiers, coaxial
switches, test equipment, etc. Other lengths go
from 12 to 100 ft. Prices and literature avail-
able from Amphenol Distributor Div., Bunker-
Ramo Corp., 2875 S. 25th Ave., Broadview,
T1l. 60153.

By Jupiter! Via Telescope

Now that all the world is an astronomer,
wouldn't it be wonderful to have your own
backyard telescope? Can't afford it? Edmund
Scientific have put on the market a 6-in. mir-
ror telescope optics kit (stock No. 71,191) for
$75.00 which would cost about $250.00 already
assembled. The mirror itself is already ground
and polished, aluminized and overcoated, and
there’s a %-in. thick elliptical diagonal with
134-in. major axis and 1%-in. minor, a 28 mm

HILFTRR ST
e BIADCTRGNE ANE

Edmund 6-In. Mitror Telescope Optics Kit

focal length Kellner eyepiece with 50° field of
view and standard 1Y%4-in. barrel diameter and
2 achromats mounted in black anodized alumi-
num. The kit comes with a 36-page book,
“Telescopes You Can Build,” as well as specific
instructions. The 6-in. reflector telescope will
pick up four times as much light as a 3-in.
scope, enabling you to view stars up to the 13th
magnitude and resolve star clusters. To order
by mail, or for more details write Edmund
Scientific Co., Edscorp Bldg., Barrington, N.J.
08007.

Join the Mod Squad

Here's a new Mosley CB cubical quad with
polarization which they're calling the Mod
Quad (Model MCQ-27VH). The switching sys-
tem includes a double radiator element, two
gamma matches, and a polarization control box
which permits polarization change at the flip
of a switch from within the base station. The
Mod Quad has three widely spaced elements on
14-ft. boom for top gain. High directivity elim-

Mosley Mod Quad MCQ-27VH

inates unwanted side and back signals and low
radiation angle keeps the signal close to the
ground for maximum distance. Construction is
of copper-coated steel wire, heavy-duty alumi-
num tubing, molded high-impact insulators, and
stainless steel hardware. Feed point impedance
is 52 ohms nominal, and the unit has forward
gain of 9 dB compared to reference dipole, 11.1
over isotropic source. The Mod Quad withstands
a wind load of 151 lbs. and weighs about 40
Ibs. Price is $122.05 and you can get more
specs from Mosley Electronics, Inc., 4610 N.
Lindbergh Blvd., Bridgeton, Mo. 63042.

We the People Want Public Service

Included in Channel Master's new line of
public service band communications receivers
is Model 625A, which covers the 30-50 MHz

Science AND ELecTRONICS, formerly RAp10-TV EXPERIMENTER



Jow band and the 147-174 MHz high band. Tt
has three separate tuner and converter circuits
with four IF stages for best sensitivity, selectiv-
ity, and signal-to-neise ratio. It operates on bat-
teries or AC through a built-in power supply
and battery rejuvenation circuit. The 6252A fea-

Chonnel Master 6252A Police-Public Service
Band Receiver

tures variable squelch, and is supplied with an
external antenna connecting cable for mobile
use with standard car antennas. And there’s a
write-on log panel to record most-used frequen-
cies. Dual Band Model 6252A price is $59.95
and you can write for further information to
Channel Master, Ellenville, N.Y. 12428.

Reverrrrrh!

You can convert your sound system, stereo
or monaural, to full-dimension reverberated
sound with this new Gibbs Reverberator. Fea-
turing a 10-watt amplifier specifically designed
for reverberation, the unit uses solid-state com-
ponents. Distortion is less than 3% at 1000 Hz,
and both input and output impedance is 8 ohms.
There are terminals on the rear panel for stereo
or monaural amplifier leads and an auxiliary
speaker. Controls on the front panel permit
full tone control and the amount of reverbera-
tion desired. You can also run the music source
without turning on the reverberation unit or

- Gibbs Reverberafor

disconnecting any amplifier or speaker leads.
Price is $70.00 and further information may
be obtained by writing to Gibbs Special Prod-
ucts Corp., 450 N. Main St., Janesville, Wis.
53545.
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Now Hear This! PA Amp!

The new Allied 45-watt public address am-
plifier, model 3246T will power sound columns,
outdoor weatherproof trumpets, .indoor baffled
speakers, or may be packed into a speaker case
for portable use. It features a silicon-transistor
circuit, inverse feedback, sound reproduction
for paging, voice, or music distribution. The
3246T has microphone precedence—permitting
paging over a program in progress. Rear of
chassis has an AC outlet, and a low-frequency
filter may be switched in to cut feedback and
protect speakers from overload. Mike inputs
are switch-controlled for low or high imped-
ance. There are two auxiliary inputs to connect
a phonograph, tuner or tape recorder. It can be
used in either constant-voltage or standard im-

Allied 3246T Public Address Amplifier

pedance installations. Other features: separate
calibrated bass and treble controls, gain con-
trols for mike and auxiliary inputs and extra
large master gain control. Frequency response
is 40-10,000 Hz. The 3246T amplifier is priced
at $79.95 and you can get an optional top-
mointing 4-speed turntable for $24.95. Write
Allied Radio Corp., 100 N. Western Ave.,
Chicago, 111. 60680 for info.

Neat Li'l Amp

We have here model 790 from Trutone Elec-
tronics, an all-silicon solid-state audio amplifier
with a sine wave output of 6 watts. Can be
used at home, in offices, schools—anywhere
you want microphone paging or music. The am-
plifier is supplied with one input for high-im-
pedance microphone or music; speaker output
is 8 ohms, 25-V line, 70-V line. Housed in a
tan metal cabinet measuring 7 x 6% x 3% in.,
the unit is said to have foolproof operation.
Should the output of the amplifier be shorted,
mismatched, or have no load no harm will
come to the transistors. Carrying a warranty
of one year, the 790 is priced at $61.50. For
further information write to Trutone Electron-

Trutone Raymer 790 Amplifier
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ics, Inc., 14660 Raymer St., Van Nuys, Calif.
91405.

Swing from SWL to BCB

Mosley Electronics’ TRS-57 transformer-
balun for SWL antennas has been developed
to adapt their SWL-7 and RD-5 shortwave lis-
tening antennas to receive standard broadcast
bands below 4 MHz. The transformer-balun
automatically transforms the doublet into the
long wire antenna necessary for broadcast

Mosely TRS-57 Transformer-Balun

band reception, eliminating the need for an ad-
ditional antenna to receive local stations and
distant cities. On regular shortwave bands, the
TRS-57 acts as a balun to provide balanced re-
ceiver input. You can install it on the back of
your SWL receiver with a screwdriver. Adapt-
able to any shortwave listening doublet, the
TRS-57 is $7.43 and more information can be

Assmmmany

BOTDC Motor

Continued from page 35

start, disconnect the battery and transpose
the connections to L1. This reverses the
phasing of this coil. Reconnect the battery
and your motor should run merrily along. If
it doesn’t, you must have made an error in
wiring that was not revealed when you dou-
ble-checked it. It's easy to make a mistake
in connecting the transistors or diode, so
check them once more.

When the motor is running properly and
the speaker switch is turned on, you'll hear a
clicking in the speaker every time a magnet
passes L1 and generates a pulse. The repeti-
tion rate of the clicks will increase as the
speed of the motor increases.

Whenever the motor isn’t operating be
sure to place the magnet keepers on the mag-
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had from Mosley Electronics, Inc., 4610 N.
Lindbergh Blvd., Bridgeton, Mo. 63042.

Are You a Solid-State Experimenter?

Heathkit's new IP-28 regulated power sup-
ply should appeal to experimenters who work
with solid-state circuitry. Without using the

Hedthkit 1P-28 Regulated Power Supply

sensing terminals it delivers up to 30 VDC at
1 amp maximum load with less than 50-mV
variation. There’s a Remote Sensing feature
that reduces the voltage variation at the load
to less than 20 mV. A front panel rocker
switch selects either 1-10 VDC or 1-30 VDC
ranges, and the output is continuously variable.
The IP-28 also has variable current limiting in
two switch-selected ranges from 10-100 mA or
10 mA to 1 A. A 3%-in. meter can be switched
to read either voltage or current, with two pilot
lamps indicating which is being monitored.
Styled in beige and brown like the rest of their
instrument line, Heath says the IP-28 goes to-
gether in about 8 hours with circuit board-wir-
ing harness assembly. Price is $47.50 and you
can get more specs from Heath Co., Benton
Harbor, Mich. 49022. a
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nets and also be sure to remove them when-
ever you want to run the motor.

To make an attractive unit for a display,
why not paint the baseboard and the rotor
disc and magnets in contrasting or comple-
mentary colors? Perhaps the addition of an
old commutator and brushes removed from
a discarded conventional motor and some old
worn-out ignition points that have been re-
moved from your car can be worked into
your display. These would show the differ-
ence between the older methods of switch-
ing current to make a motor run and the
use of transistor switching to accomplish this
function and how your Transistor Motor has
done away with parts that wear out.

This project will provide you with me-
chanical, electrical, and electronic experience
and could, at the same time, also win a prize
for you at your next science fair. So go
ahead and get started now and be ready in
time for the competition. ]



EICO Tube Tester

Continued from page 73

T

the tube is N.G. and no further checks need
be made. If the lamp is out, the user de-
presses the quality switch and gets a good
or had meter reading. :

Supposedly, the EICO 635 can indicate
a short between a tube’s #1 and #2 grids,
and the tube data book gives a test pro-
cedure. Unfortunately, the instructions say
“move the designated switch™, but nowhere
does anything indicate which switch is the
“designated switch™. (Your unit may come
with an addenda to the instructions.) Per-
manently attached cables for testing tubes
with grid cap and CRTs are always at hand
in the storage compartment.

Getting Into Theory. The EICO 635 is
an emission tester, meaning it expresses
a tube’s quality in terms of the cathode’s
clectron cmission. This testing technique is
based on the generally correct assumption
that a tube which puts out a normal emis-
sion is good, being bad when the emission
is below the rated specification. (The /635
automatically selects the correct meter range
for a good-bad indication.)

The ecmission check is
made by converting the tube
to a diode by shorting all the
grids and plate together. In
effect. all grids become a
plate. Thus. the only active
tube clements are a cathode
and plate (a diode). Since
the plate current of a diode
for a given value of plate-to-
cathode voltage (all other
circuit constants being equal)
is determined by the cathode
emission. the number of elec-
trons streaming from the
cathode at a given voltage,
the meter can be calibrated
to indicate the degree of
cathode emission in terms of
good or bad. As a tube ages
the cathode coating burns off,
and the emission falls with
the loss of coating. When the
tube can no longer emit suf-
ficient electrons the tube
function fails.

Limited Filament Volt-
ages. The EICO 635, as do
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“Of course, there's too much interference around here,
but it will play a lot better when you take

many other modern tube testers docs
not provide every single filament volt-
age in current use; in fact, only 8 colleges
are provided. The tester, however, is cali-
brated so that the meter readings are correct
for any tube, based on the recommended
filament voltage. For example, a tube with
a filament in the 6.3 to 8.4 volt range is
checked with 6.3 filament volts. Within a
given tube type, the meter readings are a
relative indication of quality (emission) be-
tween different tubes. As with other emis-
sion tube testers, you cannot relate the meter
readings between different tube types, so
don’t try.

An interesting feature is a bank of plastic
tube pin straighteners across the top of the
panel that, while they do not straighten the
pins in exact alignment as do metal pin
straighteners, they at least ensure that the
sockets will not be damaged by misaligned
tube pins.

The EICO 635 kit is simple enough in
the sense that there aren’t many compo-
nents, just innumerable interconnecting
wires between the sockets. If you take your
time connecting to the tube sockets, there’s
just about nothing that can go wrong. For
additional information write to EICO,
128315 Malta St., Brooklyn, N.Y. 11207.
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Biafran Radio
Continued from page 45

officially unofficial French airlift, via her
former colonies of Gabon, Dahomey and
the Ivory Coast, brought in just enough arms
and ammuntion to shore up the tottering
regime.

This Trip Was Special. One afternoon
last October, an antiquated DC-4, one of
eight planes on the Gabon-Biafra run, stood
on the tarmac of a military airport at the
edge of the sea, seven miles from Libreville.
Under the watchful eye of French security
men, sweating Gabonese loaded the aircraft.
An hour later, the flight crew, three French-
men, drove up in a tiny Citroen. By 6 p.m.
their plane was airborne, on its way to Uli,
450 miles away. Usually these flights car-
ried long, rope-handled ammo boxes and
army rations. That evening, though, the
cargo was different.

A half hour out of Annabelle, code name
for the Uli strip, cabin lights were switched
off. Landing flaps lowered, the plane de-
scended through the warm darkness. Par-
allel rows of runway lights flashed on below.
The DC-4 settled bumpily on the widened
stretch of highway that serves as Biafra’s
international airport. Immediately, the field’s
lights went out.

A Biafran ground crew skillfully and
swiftly shifted the large crates from the air-
craft to waiting trucks. Two hours and sixty
miles later, the special cargo arrived at its
destination, a hidden transmitter site just
outside Umabhia.

In the wooden crates were a brand new
shortwave transmitter and a gas-fueled gen-
erator to power it. The compact, 10 kilo-
watt transmitter had been purchased secretly
in Europe from the Swiss electronics com-
pany, Brown, Boveri and Co. Ltd. Possibly
because the Swiss government had chewed
out a munitions maker for selling arms to
Biafra, the Baden, Switzerland electronics
firm wasn’t about to say much about the
deal.

“We’re not in a position to answer any of
your queries,” a company spokesman wrote
tersely.

The Biafrans, though, were more talka-
tive. The transmitter, it was explained, was
converted to portable operation by B.C.B.
technicians. In a short time it was broad-
casting on 7304 kHz., replacing the old

home service transmitter that had been
wandering around the low end of 60 Meters.

Signals On—Shift! In November, the
foreign service was moved to 6100 kHz.,
to avoid increasing interference. This fre-
quency shift lasted until last February when
the Voice of Biafra returned to 6145 kHz.

The two oldest transmitters, the then
ecight-year-old Pye equipment, were retired
after hard service. The 49 Meter band sta-
tion was installed in a supposedly permanent
side, a converted home outside Umushia,
and connected to a directional antenna,
beamed west. The new transmitter, its pro-
grams aimed eastward, was parked nearby.

A mile away, studios and administrative
offices were beehives of activity. Broadcasts
were prepared by high-powered groups of
civil servants and university lecturers. Re-
search and writing involved the work of 40
separate committees. The Newstalk group
scripted at least three different broadcasts
each day. These were later reprinted in the
official Biafra Newsletter publication. A trio
of college profs and four assistants, the Out-
look program committee, turned out six
topics daily. Because there were more trained
broadcasters than were needed, some of the
staff joined the army. Others visited refugee
camps to bring cheer to the destitute. Still
others, unemployed musicians and perform-
ers, formed a Biafran version of a USO road
company.

USO—Biafran Style! One rainy after-
noon on the Owerri front, soldiers of the
Mongor and Destroyer Battalions waited in
the muddy marketplace of an obscure vil-
lage. Eventually two tired buses plowed
through the mire into the square. A cheer
went up as a troup of men and women en-
tertainers climbed from the vehicles.

For an hour, a first class band, several
singers and a chorus line, described by a
Radio Biafra staffer as “mouthwatering,”
entertained the Ibo GlIs. Then it was back
to the buses and a jolting ten mile ride to
the next bivouac.

The long expected push on Umuahia came
last April. Several weeks of fighting forced
the Ojukwu government to again move its
capital, this time to Orlu. On the 14th, the
stations moved for the third time. But sev-
eral days later they were back on the air
again.

Tune In Biafra! Today, Radio Biatra,
still operating from Orlu, is best heard

, around 0430 sign on a frequency that varies
from 7301 to 7312 kHz. The Voice of
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Biafra signs on at 0455 GMT, on 6145
kHz., but is often hard to hear because of
interference.

The war cut off all regular postal service
and for a long time SWLs were unable to
get verifications from the Broadcasting Cor-
poration of Biafra. But where there’s a will,
there’s a way, and enterprising DXers finally
figured out how to get their QSLs.

Reception reports may be sent to P. C.
Chigbo, a special Biafran representative and
former radio administrator, at Box 8861,
Abidjan. Ivory Coast. Chigbo welcomes re-
ports that “show the time of reception
(GMT), name of announcers and any dc-
tails of reception and the degree of clarity
and strength of broadcast.” He's not saying

Radio Shack Globe Patrol

Continued [rom page 66

try different amounts of feedback and bias
for optimum performance on each band.
(It may be necessary to remove the two
screws that support the speaker to inter-
change some components.)

Experimenter projects. First thing is to
soup-up cach band to maximum; all except
band A which has no adjustment. Note that
the amount of positive feedback is deter-
mined by the capacitors connected between
Q1I’s collector and the coils™ feedback wind-
ing: C13, C14 and C15. If the capacitors
are too small there is not enough sensitivity
and you'll hear very little. If they are too
large the receiver will break into a perma-
nent squeal. Best results are obtained with a
specific value of capacity, so try different
values between the two supplied with the kit.
Because the tolerance of QI is very broad
you might even get better performance with
capacitors values slightly higher or lower
those supplied.

Next, try different transistors at QI to sce
the effect of converter and amplifier types.
Any transistor manual will list similar tran-
sistors to the 2SA518 that is supplied. You
might also try some general purpose or audio
types to see the effect of transistor high fre-
quency cut-off (you won’t hear high fre-
quency signals). Just remember to use pnp
transistors, and to cross over Ql’s base lead
when installing the transistor or you'll wind
up with interchanged collector and emitter
leads. Different transistors may require dif-

JANUARY, 1970

!
how, hut he has ways of getting thesc re-
ports to station officials inside the isolated
country.

Or. you may write to C. A. Onyeani,
Suite 814, 342 Madison Avenue, New York,
N.Y. 10017, and request that he forward
your letter to the proper authoritics for
reply. In either case, at least four inter-
national reply coupons, available at your
post office, should be enclosed. Replies often
take a number of months.

What does the future hold for Biafra?
No one can say. But Biafrans think they
can make their independence stick. If they
do. a large share of the credit must go to
the dedicated men and women of incredible
Biafran Radio! B
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ferent feedback capacitor values for opti-
mum performance.

Next, try a few junk-box transistors at
Q2 to increase the audio amplification., Don’t
use transistors with a Beta (gain) in excess
of 200.

Just keep in mind throughout your ex-
periments that the Globe Patrol is not going
to deliver “great” performance. It’s strictly
a fun project that will receive medium to
strong signals to about 13 MHz.

Go Get It, Tiger! The Globe Patrol
Shortwave Receiver is on sale at all Radio
Shack stores or by catalog direct from Radio
Shack, 730 Commonwealth Ave., Boston,
Mass. 02215. Here's your quick and easy
way to discover the world of shortwave
receiver cxperimenting. n

B vpnrrmas

105



106

T[\e Skies Above Us

Continued from page 58

edge; leave a column for writing in the num-
ber of meteors observed in a 15-minute in-
terval; leave some more room for any notes,
such as “very bright,” “faint,” or a distinc-
tive color or whether it left a persistent
streak behind it or even burst. Whenever
it is necessary to make notes, it is best to
be equipped with a small flashlight whose
glow is filtered through a taped-on piece of
red cellophane; red light does not destroy
the eye’s dark adaptation. Fourth, here is
where it is valuable to know the constella-
tions, or at least to be able to find them on
a star map, so the apparent path of the ob-
ject can be indicated. Special skeleton maps
on which paths can be marked will be sup-
plied to serious observers by Dr. C. P.
Oliver, American Meteor Society, Narberth,
Pa., 19072. Write to him for conditions.
Copies of your records should be sent to
the same address.

% As any hunter goes out for his game
at a time and place \most likely to yield
some results, so the meteor hunter may
choose the best time as well as a good place,
as described earlier. Let's stay with the
“random” meteor, for which the correct
designation is “sporadic.” We should see
more of them after midnight than before,
as the diagram indicates, because then we
are on the “front” half of the earth in its
orbital motion and, assuming that they come
in equal numbers with equal average speeds
from all directions, we meet them head-on,
whereas before mignight, they must catch
up with us. They too revolve around the
sun, in an infinite number and variety of
orbits,

v It may be interesting to some of the
readers of this magazine to know that radar
has been very valuable to us in extending
our knowledge of the number and the paths
of meteors, even by day. In bludgeoning
its way through the atmosphere, the tiny
particles ionizes molecules of the air, and
these tracks will be detected by radar, even
if the particles themselves are far too small
to reflect the waves.

%% In Mark Twain’s delightful Eve’s
Diary, he has her say, “By watching, I know
that the stars are not going to last. I have
seen some of the best ones melt and run
down the sky.”

% If anyone has ever written a lovelier

or more graphic description of the appear-
ance of a meteor, I have never seen it. And
then she goes on: “Since one can melt, they
can all melt; since they can all melt, they
can all melt the same night.”

And so it must have seemed on the
night of Nov. 12, 1833, two years before
Mark Twain’s birth, according to an account
in the Georgia Courier:

“c ... At about 9 p.m. the shooting
stars first arrested our attention, increas-
ing in both number and brilliancy until
2:30 a.m., when one of the most splen-
did sights perhaps that mortal ewes have
ever beheld was opened to our aston-
ished gaze. From the last-mentioned
hour until daylight the appearance of
the heavens was awfully sublime. It
would seem as if worlds upon worlds
from the infinity of space were rushing
like a whirlwind to our globe . . . and
the stars descended like a snowfall to
the earth, .. .”

At Boston, that night, one actual count for
the fifteen minutes before 6 a.m. led to a
total of more than 30,000 meteors per hour!
While it was this shower of meteors in 1833
that produced a burst of interest in these
evanescent objects, there had been a shower
of almost equal importance on November
11, 1799. On November 13, 1866, in Eu-
rope, and at the same time of year in 1867
in America, other showers were seen, but
they were less spectacular than the one of
1833. These meteors all appeared to ema-
nate from a small region in the constellation
Leo, from which they gained the name
Leonids. Because of the apparent periodicity
of about 33 years, they were anticipated in
1899, 1900 and were disappointing. In 1901
the rate of the Leonids was only about 800
per hour, and since that time the shower
had been disappointing until in 1966, when
in the hour before dawn of Nov. 17 in Ari-
zona, the rate was estimated at 150,000 per
hour!

% Showers of meteors coming from the
direction of the constellation Pereus have
been traced as far back as 902 A.D. and
there is one possible occurrence recorded by
the Chaldeans about 2700 B.C. These Per-
seids are usually quite reliable, although not
very numerous. Around Aug. 12, each year,
a single diligent observer might see as many
as 50 meteors per hour, between 2 a.m. and
dawn, and most of them will be Perseigs.
% In 1741, 1798 and eight times during
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the nineteenth century, fine showers of me-
teors radiating from the constellation An-
dromeda were seen, in late November. In
1885, the rate was estimated as 75,000 per
hour! But the last time this shower was se€n,
and then by no means as spectacular, was
in 1899, although a few of the meteors may
be seen each year. But in this shower we
find the reason for such displays.

v In 1772, an astronomer named Biela
discovered a comet which revolved around
the sun in a period of 6.2 years. It was seen
again in 1805, 1825 and 1832. In 1845 it
was seen to have split into two comets, per-
haps because of a close approach to Jupiter,
and it returned again in 1852 as double,
with the two objects much further apart.
Since that time, the comet as such has not
been seen, but there was a good meteor
shower from Andromeda on Nov. 27, 1872,
a few weeks after the comet should have
passed, and a faint hazy patch of light,
rapidly fading, was seen in the opposite point
of the heavens, which may have been the
gases in the comet’s head.

v The meteors followed the path of the
comet and so other showers have orbits that
are those of known comets. In 1862, Lewis
Swift discovered a comet whose path is the
same as that of the Perseid meteors, with
a period of about 120 years. The astron-
omer Tempel discovered a comet in 1866
whose orbit is the same as for the Leonids,
with a period of 33 years. Our present
view is that the head of a comet contains
the kind of friable particles that are the
meteoroids that produce ordinary sporadic
and shower meteors. By collision, they
knock each other about and some of them
leak out of the comet. Sometimes they re-
main fairly close together, for the most part,
and then we have meteor showers like the
Leonids—a few each year as we cross the
comet’s orbit, but a big shower when we
get in step and encounter the main mass.
The Perseids seem to be strewn more uni-
formly along the comet’s orbit, to produce
more or less the same kind of shower every
year. Perhaps this indicates that the particles
have been leaking out of the comet for a
long time. ,

Y Sometimes the comet has been known
first and sometimes the shower has been
known first and the comet discovered later.
We have some showers well established with
no associated comet known. The Geminids,
with their maximum predicted this year for
the nights of Dec 12 or 13, fall in this last
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category. Perhaps their parent comet has
been so depleted that it, like Biela’s, will not
be seen again, or it has not yet returned to
our neighborhood in recent centuries. The
hourly rate of about 50 meteors, year after
year, similar to that of the Perseids, may
indicate an old, long-period comet.

Y% When an exceedingly large meteoroid
is not entirely consumed by its passage
through our atmosphere, we call the remain-
ing portion of it that falls to the ground a
meteorite, especially when we can pick it up
and put it on display. It is generally agreed
that a meteoroid must have a mass of at
least ten pounds when it enters our air,
about 70 miles up, before any appreciable
part of it—say, about one ounce—can sur-
vive the beating the original object takes.
Even so, a conservative estimate is that, on
the total land area of the earth, more than
500 such bullets from space come to rest
in an average year. When we consider how
much of the land is desert or forested or
uninhabited for other reasons, it is not re-
markable that our museum cases are not
stuffed to overflowing. It is a remarkable
year when more than three or four previous-
ly unknown meteorites are announced, either
“finds” from old landings or “falls” from
objects actually observed as very brilliant
meteors, perhaps accompanied by horren-
dous sound effects.

Y A meteor so bright that it attracts at-
tention even if you aren’t looking at the sky
is called a fireball. One that is very brilliant
and explodes, splattering the sky with frag-
ments, is a bolide. These exciting bright
objects are likely to be meteorite-droppers
and the professionals depend upon amateurs
and average citizens for help in observing
them. But this field is so great that it must
be saved for another time. |

The Computer Age
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Stamp Shack

Continued from page 29

that a gigantic press capable of printing intaglio
stamps in nine different colors in a single run,
word was released that it was in the process of
acquiring another one to produce stamps by the
rotogravure process. Once in complete opera-
tion, it no longer will be necessary to contract
with private printing firms for multi-color is-
sues, such as was done with the last two “Amer-
ican Arts” stamps.

® A brand new, completely revised and up-
dated edition of the Ambassador, a leading
world-wide stamp album in its price range. has
been published by H. E. Harris & Co., Boston.
To be certain that the new edition would pro-
vide only for stamps which are currently easy
to obtain at low prices, every page of the pre-
vious edition of the Ambassador was reviewed,
and many revisions made. This principle
enables the collector to fill the entire album
without great expense. The new volume has
historical and geographical descriptions of 150
nations, useful *How to Collect Stamps” guide,
Stamp Finder, Collector’s Dictionary, and a
colorful World Map revised to show the very
newest countries. The album’s handsome vinyl-
covered binder can be expanded to accommo-

Twinkling Star
Continued from page 49

lamps, are neatly mounted to a 2% x 5%-
in. terminal board having two rows of 12
terminals in each row staked at ¥2-in centers.
The two rows are separated about 2 in.
apart. After mounting resistors, capacitors,
and the diode to the terminals as shown in
the photo, fasten the terminal board to the
base of the box. Use V4-in. spacers to raise
it from the metal base in order to prevent
possible shorts. Be sure to observe correct
polarity of the electrolytic capacitors and
the diode rectifier.

Now, temporarily connect the lamp leads
to the terminals and plug the power cord
into an outlet. The lamps should blink on
and off at random. Observe the stepping
sequence and change the temporarily con-
nected lamp leads around until you have
oriented them to a stepping sequence you
prefer (clockwise, counterclockwise or ran-
dom), and then solder leads to the terminals.

We mounted two clips on the outer sur-
face of the removable half of the box to
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H. E. Harris Co.
Ambassador

Album

date annual supplements and/or blank pages.
The 1969 Ambassador Album is available at
$4.50 from dealers or from the publisher. H.
E. Harris & Co., Dept. O, Boston, Mass. 02117.
® Another helpful book is “Know Your U.S.
Stamps,” released by Scott Publications, 488
Madison Ave., New York, N. Y. 10022. The
94-page book, which also sells at $2.50, is a
compendium of information which will assist
the average collector in distinguishing between
the many domestic issues whose designs many
seem casually the same; but which have slight
differences of engraving, paper, watermark or
perforations and therefore are considered sepa-
rate varieties. n

facilitate clipping the star to the tree. We
also cemented a gold Christmas seal centcred
on the front of the star to decorate it.
Forms other than a five-pointed star can
be made from appropriate material and
fitted with the flashing lamps. For example,
you can make a candelabrum, an odd animal
form, a facsimile of a building, etc. Use
your imagination and build interesting ani-
mated decorations. n

Horn Speakers

Continued from page 75

of the wood base. This'll
polished surfaces.

To mount the horn on the base you'll have
to shop around for flanges, fittings, etc., that
will allow you to join the neck of the horn
to the box. If you want the horn to mount
flush on the base (like the author’s models),
you’ll have to disassemble the magnet as-
sembly in the horn and then bolt the horn
in place with fairly large wood screws. Be
sure to mount a small speaker inside the
horn if you choose the flush installation. B

help protect
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Ham Traffic
Continued from page 51

lines to be written, code practice to be con-
ducted, all these in addition to the obvious
duty of giving the class lectures and admin-
istering novice or technician exams. Hams
who have engaged in such activities, espe-
cially to help handicapped persons learn to
become hams, generally report they began
to appreciate their hobby much more when
they saw how hard others have to work to
join the ham ranks.

Get Out Doors. Field Day can become
a big thing for a club in the preparation for
it is spread out over several months, so that
it can be well organized instead of just a last-
minute hurry-up mass of confusion. Advance
preparation for Field Day is being frowned
on by some operators as not in keeping with
the “spirit” of this activity, but I disagree.
One of our obligations as radio operators is
to provide communications for emergencies
if we’re needed, and Field Day is supposed
to be a test of our ability to operate under
emergency conditions. You certainly can’t
argue against adequate preparation for emer-
gencies, so I believe advance preparation for
Field Day is right in keeping with the pur-
pose of this contest. Just as our traffic nets
operate every day of the year, handling rou-
tine messages, to keep in practice for the
emergency that could come anytime, so I
believe advance preparation, and maybe
even some practice runs, are appropriate for
Field Day. Maybe some of this activity could
charge the batteries of YOUR club.

For your Hammy Calendar. With tongue
in cheek, the editor of The Blurb, published
by the Phil Mont Mobile Radio Club of the
Philadelphia area, inserted this notice in the
club paper: “The Tuesday Evening SSB Net
will meet on Fridays during April instead of
Mondays as originally scheduled. After
April, the net will resume operation each
Wednesday, since most of the members have
been unable to get together on Sunday eve-
nings anyway.”

Now, is that clear, everybody?

Up, Up, and Away. With manned trips
to the moon again making space exploration
a front page item, members of the Space
Center Amateur Radio Society at the Ken-
nedy Space Center, Florida, have been giv-
ing quite a few hams a big thrill by making
on-the-air contacts at the time of important
launchings.

JANUARY, 1970

Operation at the club station, WB4IC]J, at
the Space Center begins at the time of Ilift-
off of the giant Saturn booster which send
our astronauts to the moon, and continues
as long as the energy of the operators holds
out—generally 8 to 10 hours, I'm told.

To everyone contacted during this period
who sends a QSL to the club along with a
few stamps to cover expenses, the club sends
a certificate prominently featuring the desig-
nation of the launch which occurred on the
date of the contact.

A photo of some of the station operators
in action during a launching is shown with
this ham column.

Frequencies used by WB4ICJ during
launches, according to information supplied
by Ambrose Barry, WAGHV, the club’s pub-
licity chairman, are 3975, 7275, 14,340, and
21,340 SSB plus 15-meter novice CW. Al-
though the club has been using only dipole
antennas, they have made numerous DX
contacts in addition to the hundreds of state-
side contacts. Some stations have had to
“wait in line” literally for hours to make con-
tact following major space launches.

Members of the club include both govern-
ment and industry employees at the Space
Center. Meetings are in the Space Center
Headquarters building at 4:30 p.m. on the
second and fourth Tuesdays of each month,
with visitors welcome.

Herb Gatchell, WB4HZB, is club presi-
dent, and the club’s mailing address is Box
21073, Kennedy Space Center, Florida
32815.

You're Welcome to Butt In. That, in
effect, is what K3HNP said in an item in the
Penn Wireless Association paper, the X-
Mitter. He was explaining the use—and
often the misuse or misunderstanding—of
the signal QSK, which can be very handy on
CwW.

This signal, when used as a statement, says
“I can read you between my signals.” In
other words, it tells the other operator
“When my key is up, I can receive.” This
allows the receiving operator to butt in—
there’s no need to wait until the end of my
transmission. This is a virtual necessity in
efficient CW traffic handling, but it’s mighty
handy in CW rag chews as well.

It allows a station suddenly troubled with
interference to tell the other guy about it—
so the two of them can wait until the inter-
ference ceases, or move to a different fre-
quency if they wish. It also often allows the

(Concluded on next page)
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Ham Traffic

Continued from previous page

sending operator to realize when interfer-
ence affecting his reception begins, or when
‘a third operator wants to join the QSO.
How is this done? Simply with an elec-
tronic TR switch—either a tube or a solid
state gadget which connects the receiver to
the antenna. This TR (meaning transmit-
receive) switch replaces the old fashioned
antenna changeover relay. Whenever the
transmitter is not actually transmitting, the
receiver is immediately re-connected to the

antenna so the sending operlator can hear
what’s going on whenever he’s not sending—
even between the dits in a letter “1,” if you
please!

Such TR switches often are built right in
some of the modern ham gear on the market.
For older gear, there are several easy-to-
build designs available in the popular ham
handbooks. and there are several good com-
mercial units on the market.

So the next time you hear a guy sending
“QSK,” you'll know what he means. And
don’t wait too long before you get equipped
to say the same thing! Once you’'ve tried it,
you’ll wonder how you ever got along with-
out this convenience. |

Famous Patents

Continued from page 36

aid of a series of small grants from the
Smithsonian Institution. By 1923 he had
designed a rocket engine that ran on liquid
fuel—the forerunner of the great Saturn
rockets that are powering the Apollo moon
flights.

It was a test of a liquid fueled rocket that
focused national attention on Goddards
work. On a summer evening in 1929 he sent
a 12-ft. instrument-laden rocket into the air
from a launch site on the family farm in
Massachusetts. The liquid fuel burned with
a brilliance that could be seen for miles.
Nearby residents reacted quickly. Thinking
it was an airplane, in flames and crashing,
they sent for fire engines and ambulances.
When the furor died down, Goddard was
left in the unenviable position of having to
explain it to local officials as well as to re-
porters who had come searching for a sen-
sational story. The resulting publicity led
short-sighted Massachusetts officials to issue
an injunction against further rocket launch-
ings. Fortunately, however, the newspaper
accounts attracted the attention of Charles
A. Lindbergh who, in turn, brought Robert
Goddard to the attention of the wealthy
Guggenheim family.

With financial aid from the Guggenheims,
the scientist was able to continue his experi-
ments at a new test site in New Mexico.
There, in a friendlier atmosphere, he car-
ried on his work on liquid-fueled rockets.
His experiments led, ultimately, to the grant-
ing of more than 200 patents. But there
was little enthusiasm for rockets or space

exploration in the United States during the
1930s. Even with the beginning of World
War 1. the Allied military authorities fore-
saw only limited applications, such as ba-
zookas.

During WW Il. In Germany, however,
top-secret developments of rockets for mili-
tary use had been underway for some time.
The dramatic results of Hitler’s rocket pro-
gram came in 1942, when England was at-
tacked by German V-2 rockets from a secret
launch site on the continent. When the first
of these rockets was captured intact and ex-
amined, it was discovered that it used many
of the principles disclosed in Goddard’s pub-
lished patents. Although the U.S. military
leaders had largely ignored Goddard’s in-
ventions and patents, the Germans were
much wiser and did not—much to the re-
gret of the people of England.

In his own country, full appreciation of
Goddard’s efforts came too late. The U.S.
space race did not begin until after his death
in 1945. When it did begin, his carlier dis-
coveries played a vital role in the progress
that has led so rapidly to the current ex-
ploration of the moon.

At one time it was said that the United
States could not send up a rocket or put a
satellite in orbit without infringing on one
or more of Goddard’s 200 patents. Official
recognition of this fact came in 1960—fif-
teen years after his death—when the United
States government awarded one million dol-
tars to Goddard’s widow and to the Guggen-
heim Foundation for infringement of the
patents. =

Copies of Goddard's Rocket Apparatus patent are
available for fifty cents each from the U.S. Patent
Office, Washington, D.C. 20231. In ordering, give
the number of the patent—No. 1,102,653.

SciEncE AND ELECTRONICS, formerly Rap1o-TV EXPERIMENTER
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

/e

Classified Ads 65¢ per word, each insertion, minimum 10 words, payable in advance. To be included in the next available issve

of SCIENCE & ELECTRONICS (formerly RTV-Exp.) copy must be in our New York Office b

Nov. 10th. Address orders to C. D.

Wilson, Manager, Classified Advertising, SCIENCE & ELECTRONICS, 229 Park Avenue South, New York, N. Y. 10003,

ADDITIONAL INCOME

ELECTRONIC COMPONENTS

PERSONAL

MONEY—Sparetime Opportunity Panel-
ists At Home Wanted By New York Re-
searcher. Leading research firm seeking
people to furnish honest opinions by mail
from home. Pays cash for all

PRINTED Circuit Boards, Prototype,
one or more. Silk screening, cards, post-
ers. No jobs too small. 3123 E, 17th,
Spokane, Wash. 99203,

rendered. Clients’ products supplied at no
cost, For information write: Rescarch 669,
Mineola, N. Y. 11501. Dept. 633-SE.

REPAIR Television Tuners. Free Tricks.
F. Bocek, Box 833, Redding, Calif. 96001

BOOKS & PERIODICALS

FREE Catalog: Self-Improvement Books.
Cannata’s. 1703 Morningside, Pittsburgh.
Pennsylvania 15206.

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for detalls. Unlversal
Inventions, 298-5 Marion, Ohio 43302.

MISCELLANEOUS

"ADULT'' Books, Magazines
illustrated catalogue! State age.
stamp.) Clifton’s, Box 1068-M9,
pa]ﬂ. 91350.

. Free
(Send
Saugus,

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Mailorder!
Helped others make money! Start with
$10.00—Free Proof! Torrey. Box 318-T,
Ypsilantl, Michigan 48197,

FREE Book ‘990 Successful, Little-
Known Businesses.'" Fascinating! Wwork
home! Plymouth 311-P., Brooklyn, N. Y.
11218.

MAKE Big Money ralsing chinchillas,

rabbits, guinea pigs for us. Catalog—25¢.
{gﬁ’er;ey Brothers, New Freedom. Penna.
49.

$200,00 DAILY in Your Mailbox! Your
Opportunity To Make Money Like Mail-
order Experts. Free Detalls. Associates,
X 136-SM, Holland. Mich. 49423,

$20,000.00 ANNUALLY—You can make—
selling  Automobiles. Complete Course
$3.00. Mar-lo Products. Dept. 13, 8150
Roselawn, Detroit, Mich. 48204

EDUCATION & INSTRUCTION

EARN College degree at home. All sub-
jects. Florida State Christian College.
4307 North Andrews Avenue, Ft. Lauder-
dale, Fla. 33309.

LEMURIAN VIEWPOINT — Discussions
of Universal Truth: Man's twofold pur-

se on earth, a Master Plan from the
Great Brotherhoods for a New Age civi-
lization, reincarnation, and subjects from
the Lemurian Philosophy. FREE copy.
Wwrite to. LEMURIAN FELLOWSHIP.
Dept. 711. Box 397. Ramona. Callf. 92065.

HOW TO TRAVEL without being rich
Booklet $1.50. Anna Willlams House, 158
Ced»;r Swamp Road, Coventry, Conn
06238,

PSYCHEDELIC Catalog: Send 25¢. Hole
In The Wall, 6055-SCM Lankershim,
North Hollywood, Calif. 91606

FLYING Saucer Detectors? Write E.P.S.
Box 105-S, North Branch, N.Y. 12766

ELIMINATE Debts Without Borrowing!
Particulars Free. Helper, 10639 Riverside,
No. Hollywood, Calif. 91602.

STOP smoking in 8 weeks. Count Down
Cigarette Holder. Turn dial inhale less
smoke. Check. M.O. $5.40. Palmerlee Gift
House, 310 Metropolitan Bldg., Detroit,
Michigan 48226.

RADIO & TELEVISION

THOUSANDS AND THOUSANDS of
types of electronic parts, tubes, transis-
tors, instructions. etc. Send for Free Cat-
alog. Arcturus Electronics Corp., MRT,
502—22nd Street. Union City, N. J. 07087.

POLICE—Fire—Aircraft—Marine—Ama-
teur calls on your broadcast radio! Free
catalog. Salch Company, Woodsboro EEl4.
Texas T8393.

RADIO & TV Tubes 33¢. Free Catalog.
Cornell, 4217 West University, San Diego,
California 92105.

RECEIVING & INDUSTRIAL TUBES,
TRANSISTORS, All Brands—Biggest Dis-
counts. Technicians, Hobbylsts, Experi-
menters—Request Free Giant Catalog and
Savel Zalytron, 469 Jericho Turnpike,
Mineola, N. Y. 11501,

MONEYMAKING OPPORTUNITIES

COMMERCIAL Chemical Products For-
muiations. Catalog $1.00 (Refundable).
Polychemical, 2411 Northeast 136 Lane,
Miami. Fla. 33161.

GROUND Floor opportunity in an En-
graving business of your own—spare time
or full time. One piece of raw material
costing $3.75 will produce products worth
$180.00! Free particulars! Write: Warner
Room CE-105-B, 1512 Jarvis. Chicago.
Illinois 60626.

MAKE Your Classified Ad Pay. Get
‘““How To Write a Classified Ad That
Pulls.’* ‘Includes certificate worth $2.00
toward classified ad. Send $1.25 to C. D.
Wilson, Science and Mechanics. 228 Park
Avenue South, New York, N. Y. 10003.

MUSIC & MUSICAL INSTRUMENTS

GERMAN and JAPANESE TUBES—
Parts. Send $£1.00 for Price List. The
Matthews Company, Box 151. Lawton,
Oklahoma 73501.

BUILD Distance crystal sets. 10 plans—
25¢: 18 different—50¢; 20 different—50¢.
Catalog. Laboratories, 12041-H 8heridan,
Garden Grove, Callf. 92640.

SUPER Distance AM Broadcast Recep-

tion. "Music Magnet’ Kit $2.95. Informa-
tion 25¢. Rand Laboratories, Winthrop,
Maine 04364.

FREE Flyer—Electronic Parts, Kits,
Equipment. Begelow Electronics, Bluffton,
Ohlo 45817.

REMAILING SERVICE

OKLAHOMA Remalls. Confidential 25¢
each. $3.00 Monthly. Mary Anderson,
Route 2, Stratford. Okla. 74872,

113 KILOWATT 3 Channe] Color Organ
Creates Fantastic Lighting Displays. Fac-
tory Assembled Only $34.95 Postpaid! Kits
From $12.95. Workshop, Box 393-D. Beth-
page. N.Y. 11714

STAMP COLLECTING

50 DIFFERENT_Canadlan Stamps 10¢
with approvals. Oroszky, P.O. Box lA.
Sarnia, Ontario, Canada.

For Greater Classified Profits

why not try the new combination classified ad medium
Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in a minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information to C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New York, N. Y. 10003.
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How to get a
Commerc al
FCC License

and what It Nwans 10 you,

HOW TO

SUCCEED
IN

ELECTRONICS |

s

Readers of RADIO-TV EXPERIMENTER:

Get 2 FREE BOOKS

Lthat can change your life

v,

CIE
Cleveland Institute of Electronics
1776 Esst 17th Street, Cleveland, Ohio 44114

Please send me without cost or obligation:

Your 44-page book *‘How To Succeed In Elec-
tronics'' describing the job opportunities in Elec-
tronics today, and how your courses can prepare
me_for them.

Your book on “How To Get A Commercial
FCC License.’
| am especially interested in:
(1 Electronics Technology Electronic Communications
CIFirst Class FCC License Industrlal Electronics
[J Broadcast Engineering [ Electronics Engineering

Name
(plesss print!
Address____ — —
City =
State _ _Zip. Age _

Check here for G. I. Bill information
,ﬁ Accredited Member Nosional Home Study Council

A Lleader in Electronics Training... Since 1934
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A Government FCC License can
help you bring home up to
$10,000, $12,000, and more a year.
Read how you can prepare for

the license exam at home in your
spare time—with a passing grade
assured or your money back.

Ir YOU'RF OUT 10 BAG A BETTER J0B in Electronics,
you'd better have a Government FCC [.icense.
For you'll need it to track down the choicest. best-
paving jobs that this booming ficld has to offer

Right now there wre 80.000 new openings every
year for clectronics specialisis—jobs paving up 1o $5.
$6. cven $7 an hour...$200. $225. $250. a week ...
S10.000. $12.000, and up a vear! You don't need a
college cducation 10 make this kind of money in
Electronics. or even a high school diploma,

But you do need knowledge. knowledge of elec-
tronics fundamentals. And there is only one na-
tionally accepted method of measuring this knowl-
edge ... the licensing program of the FCC (Federal
Communications Commission).

Why a license is important

An FCC License is a legal requirement if you want
to become a Broudcust Engineer. or get into serv-
icing any other hind of transmitting equipment-
two-way mobile radios. microwive retay links. radar,
etc. And even when it's not legally required, a li-
cense proves 10 the world that you understand the
principles involved in any electronic device. Thus.
an FCC “ticket” can open the doors 1o thousands of
exciting. high-paying jobs in communications. radio
and broudeasting. the acrospace program, industriul
automation. and manv other areas.

So why doesn’t everyone who wants a good job in
Elcctronics get an FCC License and start ¢leaning up?

The answer: it's not that simple. The govern-
ment’s licensing exam is tough. In fact. an average
of two out of every three men who take the FCC
exam fail.

There is onc way, however, of being pretty certain
that you will pass the FCC exam. And that is to take
one of the FCC home study courses offered by
Cleveland Institute of Electronics.

CIE courses are so effective that better than 9
out of 10 CIE graduates who take the exam pass it.
That's why we can back our courses with this iron-
clad Warranty: Upon complcting one of our FCC
courses, you must be able 1o pass the FCC exam and
get your license—or you'll get your money back!

They got their licenses and went on to better jobs

The value of CIE training has been demonstrated
time and again by the achievements of our thous-
ands of successful students and graduates.

2 NEW CIE CAREER COURSES

1. BROADCAST (Radio and TV) C\'(il.\'lﬂERl.\'(i.
now includes Vidco Systems, Monitors, F\ Sterco
Multiplex. Color Transmitter Operation and CATV.

2. ELECTRONICS ENGINEERING .. covers steady-
state and transicnt network theory, solid state physics
and circuitry. pulse techniques, computer logic and
mathematics through calculus. A college-level course
for men already working in Electronics.

Ed Dulaney. Scousbluff. Nebraska, for example,
passed his 1st Class FCC License exam soon after
completing his CIE training...and today is the
proud owner of his own mobile radio sales and serv-
ice business. “Now | manuficture my own {wo-way
equipment.” he writes, “with dealers who sell it in
seven different states, and have seven full-time em-
ployees on my payroll.”

Daniel J. Smithwick started his CIE training while
in the serviee, und passed his 2nd Class exam soon
after his discharge. Four months later, he reports,
1 was promoted to maniager of Bell Telephone at
La Moure. N.D. This was a very fast promotion and
a great deal of the credit goes 1o CIE.”

Eugene I'rost, Columbus, Ohio. was stuck in low-
paying TV repuir work before enrolling with CIE
and earming s FCC License. Today, he s an inspec-
tor of major clectronics systems for North American
Aviation. “I'm working 8 hours a week less.” says
Mr. Frost, "and earning 228 a month more.”

Send for FREE hook

If you'd like 10 succeed like these men, send for
our FREE 24-page book "How To Get A Commiercial
F'CC License.” 1t tells you all ubout the FCC License
... requirements for getting one ... types of licenses
available .. how the exams are organized and what
kinds of questions are ashed...where and when the
exams are held, and more.

With it you will also receive o second FREE book,
*“How To Succeed In Electronics,” To get both books
without cost or obligation, just muil the attached
postpaid card. Or, if the card is missing, just mait the
coupon below.

ENROLL UNDLER NEW G BILL. All CIE
courses are aviulable under the new G.1. Bill. |
vou served on active duty since Jan. 31, 1955, or
are in service now, check box on reply card lor
complete details.

CI Cleveland Institute
of Electronics

1776 EA7th St. Cleveland, Ohic 44114

Accredited Member Nationa!l Home Study Coungit ﬁ
A Leader in Electronics Truining . . . Since 1934

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland. Ohio 44114
Please send me without cost or obligation:

Your 40-page book “How to Succeed In Elec-
tronics” describing {ob opportunities in Electronics
today. and how your courses can prepare me for
them.

Your book on ""How To Get A Commercial FCC
License.”

1 am especially interested in:
Electronics Technology | | Electronic Communications

-
] ]
| I
| |
I i
| |
| |
| |
| |
I |
! |
| Broadcast Engineering [ | Industrial Electronics |
| First Class FCC License [ Electronics Engineering |
| I
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I |
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| |
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=

Name

Address.

City

State . Zip Age
[] Check here for G.1. Bill information EX-35



BUILD 20 RAD

and Electronics Circuits
PROGRESSIVE Cl- K™
HOME RADIO COURSE

Now Includes
% 12 RECEIVERS

Y No Knowledge of Radio Necessary

* ZSCQTRANSMITTERS % No Additional Parts or Tools Needed
% SQ. WAVE GENERATOR

% SIGNAL TRACER v EXCELLENT BACKGROUND FOR TV
* AMPLIFIER b 4 SCHOOL

: ?:L\G;EA%SIC':‘:LELCAT'?:R Y Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The ‘**Edu-Kit’'* offers you an oulslandlnl PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Oour Kit is desitned to lra Radio & Electronics Technicians, making
m. You will learmn radio theory. construc-
S A COMPL&KE HAOIO COURSE IN EVERY DETAIL.
using rexular schematics; now te wire and soiden
in a protessional manncr: how lo servlce radios. You wltl work with the standard type of
Punched metal chassis as well he latest development of Printed Clrcult chassis,
You will learn the basic prln:-nlel ¢°' radia. You will coanstruct, study and work with
RF and AF ampliflers ano oscillators. teClors. rectifiers, test equipment. You will learn
X the Prodressive Cade_OsCillator. You will learn and practice
trouble-shooling. the Progressive Siknal Tracer, Proikressive Signal Injector, Pro-
fres‘slve Dynamlc na'du: & Electronics Tester, Square Wave Generator and the accompany-
L nstr a material.

i ve training for the Novice, Technician and General Classes of F.C.C. Radio
AMn!eur Llcennes You will build Receiver, Transmitter, Square Wave Generator, Codo
Oscillator, Signal Tracer and Signal Injector Circuits, and learn how to oPerate them. You
will receive an excellent bachqround for television. Mi.Fi and Electronics.

Absolutely no Previous knowled of radio or science is required. The ‘‘Edu-Ki is
the product of many ye.nu of teac mg and engineering experience. The Edu-Kit'* will
provide you with a education in Electronics and Radio. worth r;'.my mes the low

T

price you pay he s Inal Tracer alone worth_more _than the i the
You do not need the silzhtest backiround ag and backZrounds have su:cesslully
In radio or science. Whether you are Inter. u: ‘Edu-Kit*’ in more
ested in Radio & Electronics because you worl he ‘‘Edu- KI('
want an interesting hobby. a well payin
business or a job with a future. you will 'In YOu cannot make a mistake. The

Edu
the *'Edu-Kit’* a worth.while investment. allows you to teach Yoursell at your own
Many thousands ot individuals ot ali rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Frogressive Radio *‘Edu-Kit'’* is the foremost educational radio kit in (he world,
d Is universally accepted as the standard in the field of eleclronlcs lra-mm~ The '*Edu-
Kll" uses the modern educational principie of *‘Learn by Ooin efore you construct,
learn schematics. study theory, Practice lrounlo snoollnu—all in a :Ioselv intekrated pro-
&ram designed to provide an easily-iearned, thorough and lnlorcsllm: back&round in radlo.
You begin by examining the various radio parts of the ‘‘Edu-Mit You then learn the
tunction. theory and wirink ot these parts. Then You bulid a simDle radio. with this tirst
set you will enjoy Ilslu,-nln.~ to reguiar broadcast stations. learn theory. practice testing
and trouble-shooting. Then you build a morc advanced radio, |earn more advanced theory
and techniques, Gradually. in a nfOKresslve manner, and at your own rate. you wlll
tind yourseil constructing more advanced muiti-tube radio clrcuus and doing work like &
pr lesslonal Radlo Technicia
? ded 1| Edu. Kn!" course are Recelver, Transmitter, Code Oscillator, Signal
Tmcer. Square wav Generator and Signal Injector Circuits. These are not unprofessional
breadboard’’ experiments, but genuine radio circuits, constructed by means of protessional
ir nq and soldering on me chassis, plus the new method of radio Construction known
Printed Clecuitry These circuits operate on your regular AC or DC house curren

THE “EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build twenty different radio and
electronics cirCults, each guaranteed to operate. Our Kits contain tubes, tube sockets, varl.
electroiytic, mica, ceramic and Paper dlelectric condensers, resistors, tie strips,
hardware, tubing, Punched metal chas instruction Manuals, hook-up wire, soide
tenjum rectifiers, €oils, volume control nd switches, etc.

In addition, you receive Printed clrcu( materials, including Printed Circuit chas
special tube sockets, h You also receive a useful set of tools
professional lectric (L] Q ro u a self-powered Dynamic Radio ana Electronics
Tester. The ‘‘Edu-Kit'' .ﬂso includes Cod(- Instructions and the Progressive Code Osc
in addition to F.C.C. Radio Amateur Licensc l'ilnlﬂﬂ You will

rvicing wnh the Progressive Signul Tracer and the Progres
Fidelity Gu and a Quiz Book. You receive Memben
tlon s.-rvlce. Certificate ot merit and Discount Privileg ¢ all parts, tocls,
instructions. etc. Everythino is yours to keeo.

Progressive ‘Edu-Kits’* Inc., 1186 Broadway, Dept. 557NN, Hewlett, N. Y. 11857

Reg. U.S.
Pat. Off.

10

Trolning Electronics Technicions Since 1946

|

|  FREE EXTRAS

SOLDERING IRON
ELECTRONICS YESTE‘
PLIERS.CUTTER
VALUABLE OISCOUNT CARD
CERTIFICATE OF MERIT
TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE . QuIzZEs
TELEVISION BOOK . RAD
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO- TV CLUB:
CONSULTATION SERVICE o FCC
|  AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

| SERVICING LESSONS |

You will learn trouble-shooting and
servicing In a progressive manner. You
will practice repairs on the sets that
you construct. You will learn symbtoms
and causes of trouble in home, portahle
and car radios. You wili iearn how 10
use the protessional Siknal Tracer. the
unique Signal Injector and the dynamic
Radio & Electronics Tester. while You
are learnink in this Practical way, you
will be able to do many a repair job for
your triends and neighbors, and charke

s

the ‘‘Edu-Kit.’" Our Consultation Service
will help you with any technical prob-
iems vou may have.

FROM OUR MAIL BA

J. Stataitis. ot 25 Pogiar Pl.. water-
bury. €onn., writes: '‘l nave repaired
several sets for my triends. and made
money, The *‘Edu-Kit'’ paid tor itsell, i
was ready to spend $240 for a Course.
but | found your ad and sent tor Your
nit."’

valerio, P. 0. Box 21. Makna.

Radio tor the iast seven years. but like
to work with_ Radio Kits. and like lo
bulld Radio Testing EquibDment. |

joyed every mln te § worked with (he

t
tine., Aiso like to let You know that I
teel Proud ot hecoming a member of your

Radio-Tv Club.""
ohert L. Shufi, 1534 Monroe Ave..
Huntington, W. va.: ‘‘Thouzht | would
drop you a few lines to say that i re-
ceived my Edu-Kit, and was realily amazed
Ihat such a bargain can be had at such
fow price. ) nave already started re-
iring radios and phonographs. My
riends were really surprised to see me
get into the swing of it so Quickly. The
Trouble-shooting Tester that comes with
the Kit is really swell, and finds the
trouble, il there is any to be found.'

T 777 77 UNCONDITIONAL MONEY-BACK GUARANTEE— — — —=

Please rush my Progressive Radlo “Edu-Kit'" to me, as indicated below: |

Check one hox to indicate choice of model
Deluxe Model $31.9 |
New Expanded Model 534 95 (Same as Deluxe Model plus Television Serve |
icing Course).

Check one box to indicate manner of payment I
I enclose tull payment. Ship "‘Edu- ' post paid. l
| enclose $5 deposit. Ship “'Edu-Kit" C.0.D. for balance plus postage.

Send me FREE additional information describing **Edu-Kit.”" I

]

Name ..

Address . mah L M patetd ]

City & State . - . snsiaZlDiamemness

PROGRESSIVE “EDU-KITS’” INC.
1186 Broadway, Dept. 557NN, Hewlett, N. Y. 11557

[ PRINTED CIRCUITRY | |

At no increase in price, the ‘‘Edu-Kit"
now lIncludes Printed Circuitry. You build
a Printed Circuit Signal injector, a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutlonary
new technique of radio construction s now |
becoming popular In commercial radio and
TV sets.

A Printed Circult is a special insulated
chassis on which has been deposited a con-
ducting material which takes the place of
wiring. The various parts are merely plugged
in and soldered to terminals. |

Printed Circuitry is the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone in.
terested in Electronics.




