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Here is the NEW S&M
Supersensitive
PHOTO METER

NOW
complete with
carrying case

Every photographer knows that the high quality of his photos depends on the accuracy of his equipment.
Here is a precision instrument that meets the highest standards of any meter available. Modern Photography
says “This is certainly one of the most unusual, most versatile and most sensitive exposure meters at any
price today.” U. S. Camera wrote “It is as sensitive as anything on the market. It's so adaptable—those 4
separate ranges of sensitivity have the effect of spreading the meter’s scale.”

Now, the S&M Supersensitive Photo Meter is better than ever! A new plastic cap protects the probe and
permits diffused light to be read with the cap on. The probe can still be used to read direct light with the
cap removed. A new positive meter-lock in the OFF position protects the meter’s needle.

The S&M Supersensitive Photo Meter uses the newest cadmium sulfide light cell to measure light levels
from 0 to 10,000 foot lamberts at ASA speeds of 3 to 25,000. It is successfully used with movie or still
cameras, microscope, telescope—as well as a densitometer. The computer gives F stops from .7 to 90 and

lists exposure time from 1/15,000 sec. to 8 hours. 43° angle of acceptance; 4 range selection; EV-EVS.LV
settings; weighs only 10 ounces.

And yet—this all-inclusive kit can be assembled with soldering iron and screw driver in less than 2 hours.

Step by step instructions make it easy—or, order your S&M Supersensitive Photo Meter, fully assembled and
fully tested. Complete with attractive carrying case.

$24.95 $29.95 $2.00

in kit form assembled carrying case only
No. 101 No. 102 0. 103
SCIENCE and MECHANICS—Kit Division/50S Park Avenue, New York 22, N. Y. o

Please send the new S&M Supersensitive Photo Meter as checked below, complete with carrying case. | urderstand
that if 1 am not completely satisfied, | may return the meter within 10 days for a complete refund.

No. 101 No. 102 No. 103
O $24.95—in kit form O $29.95—assembled O $2-Carrying case only

Add 10% for Canadian and foreign orders. New York City residents add 3% for N.Y.C. sales tax.

Name
{Please print)

Address
City. Zone State

3 Check or money order O Enclosed is $3 deposit, ship COD for

enclosed, ship prepaid balance, plus postage and COD charges
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PICK YOUR OWN
SUCCESS STORY

FROM THIS PAGE

These are the true stories of people who
seemed trapped in routine, low-pay, shaky
jobs. Handicapped by lack of proper train-
ing, they couldn’t get the things they wanted
out of life—more money, a job they liked,
security and happiness.

They are a small sample of the thousands
of men and women—young and old—who
turn to L.C.S. for help. Their will to learn
plus L.C.S. training has changed the course
of their lives.

Are you discouraged with your job and
pay and feel you can’t improve yourself be-
cause of lack of specialized education? Well,
these men and women were in the same boat.
With I.C.S. training. one of these success
stories could be about you.

I. C. S. is the oldest and largest correspondence
school. 223 courses. Business. industrial, engineer-
ing. academic, high school. One for you. Direct. joh-
related. Bedrock facts and theory plus practical

application. Complete lesson and answer service.
No skimping. Diploma to graduates.

Box J3534B, Scranton, Penna. 18515

Clip coupon here—and take your first big step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS I

Wins $3000 contest—“After my
1. C. S. courses | secured a new
position.” says Mr. Cecil Rhodes.
“My income has more than dou-
hled and I recently won a $3000
sales contest.”

“The |.C.S. Advertising Course still
sorves as a foundation for my profes-
sional achievements.” College grad
Robert Lec rose from promotion
manager to account execulive,
now heads own counseling firm.

From clerk to Assistant Estimator,
thanks to 1.C.S. “Any way you look
at it,” writes Mrs. Edna James,
“the time and money one spends
for I. C. 8. Courses will be repaiil
a tbousandfold.”

Reports 20% increase ln-nhvg‘.‘
Gregory C. Johns says. ““I. C. 8.
training gave me unlimited op-
portunity! I have completed one
course, and am now enrolled in
Practical Plumbing.”

3 FREE BOOK[“S—a 20-page guide to advance-

ment, a gold mine of tips on “How to Succeed.” Also

a big catalog outlining opportunities in your field of

interest and a sample 1.C.S. lesson.

1.C.S., Scranton, Penna, 1

(In Hawail: P, 0. Box 418, Honolufu. In Canada: 1.C.S. Canadian, Lid., Montreal.)
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet
about the field I've checked below; (3) sample L.C.S. lesson.

Accredited Member

8515 National Home Study Couneil

Arch. Drawin|
reh, ‘v_u 14

BUSINESS
¢ 11

House Planning
Painting N
Plumbing & Heating

ART and DESIGN
[} Commercial Art
[ Interior Decorating
1 Magazine Iflustrating
Show Card & Slgn
Painting
3 Sketching and Palnting
AUTOMOTIVE
Auto Body Rebullding
Auto Electric

Technician
a Automoblie Mechanic

gCamen(q & Mlliwork

Englne (Gas & Diesel)

A
Cost Accounting
Pubilc Accountin|
Bus. Adminlistration
Executlve Tralning
Mgmt. Accounting
] Marketin
~1 Personnel-Labor
o gela(lons =l
rogramming for
Dlgﬁal Computers
Purchasing Agent
Real Estate
Salesmanship
Sales Mgmt

mi.
Small Business Mgmt.

[ Traffic Mgmt.
CHEMICAL

Civil Engineering
Righway Blueprints
Highway Engineerlnf
-} Structural Blueprints
Sanitary Englneering
Structural Englneering
Surveylng & Mapping
DRAFTING
Architectural
Orafting Technology
Electrical and
Electronic
3 Mechanical
ELECTRICAL
O Elec.' Appliance
n

ervicing

Electrical Englneering

Elec. Motor Repalrman
Industrial
Telemetering

Electronics Technlcian
[ HI-Fl Stereo and

Sound Systems
3 Industrial Eiectronics
ENGINEERING
{Professional)

Chemical

Ivil
Electrical
Mechanlcal
ENGLISH and WRITING
[J Better Business
Writing
3 Introductory
Technical Wrlting
Short Story Writing
Practical English
HIGH SCHOOL (Diploma)

Edited by Berlitz)

French

German

Italian

Spanish
MECHANICAL and SHOP
[J Gas and Electrlc

Weldlnﬁ

Industrial Engineering
Industrial
Instrumentation
Machine Design
Machine Shop Practice
Mechanlical
Englneering

O Reading Shop
Btusprints

Toot Design

Toolmaking
Safety Engineering

ARCHITECTURE and AVIATION Nuclear Energy ELECTRONICS EHI h School Vocational Shorthand

BUILDING TRADES Aero Engineering Bmas(lcs Automatlon College Preparatory StenographiC
Alr Conditlontng EAlrcraﬂ Drafting Pulp, Paper Baslc Electronlcs LANGUAGES Typlst
Architecture Alrcraft Mechanic CiviL ENGINEERING Electronic Computers STEAM and

DIESEL POWER
Boller Inspector
Power Plant
Engineering
[J Stationary Dlesel
Englneering
O Steam Engineering
SUPERYISION
foremanshlp—Suprv’'n
Personnel-Lab. Rel’'ns

TV-RADIO
Radlo and TV Servicing
Radio-Telephone
License
TV Technician
Practical Radlo-TV
Engineering

MISCELLANEQUS

Analytical Chemistry High Schooi General
Engine Tune-Up BChem. Englneering Instrument Technician |7 High School Math SECRETARIAL BT"“W "
[ Transmisslon General Chemistry Practical Electrician High School BCIerk-Typlst Other (please speclfy)
Speciatist Lab. Technician Practicai Lineman Secretarial Professional Secretary
Name. Age. Sex
Home Address
City___ Zone. State.
Employed by_ Working Hours Special low rates to members of U.S, Armed Forces!
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Learn ELECTRONICS in Classrooms and Labs
of COYNE ELECTRONICS INSTITUTE /2

Now is the time to train for a top- \
pay job in electronics. When you &
train at Coyne, you work on the same
type of equipment you will work on outside in
industry. You will be getting your training at one
of the largest and best equipped schools in the
country. During the past 65 years, we have put
thousands of ambitious men on the road to
security and personal independence in the fast-
growing field of Electronics. No previous experi-
ence needed. No advanced education required.

uird
ELECTRICITY-ELECTRONICS: Motors, Generators, Computer START NOW—PAY LATER, Liberal Finance and
Circuitry, Appliances, Automatic Electronic Control Units, Payment Plans. Part-time employment help for
Refrigeration and Air Conditioning. students. Mail coupon now for FREE copy of
“Your Opportunities in Electronics.” No sales-
man will visit. Send coupon, postcard or letter
right away . . . before you forget.

MAIL COUPON 200%Ess siiow

COYNE ELECTRONICS INSTITUTE®
Dept 34-8
1501 W. Congress Pkwy., Chicage, IH. 60607

Name.

Address. ——
City State

Age Phone
*Chartered as an Educational Institution Not for Profit

TELEVISION-ELECTRONICS: TV Receivers—8lack and White
and Color AM-FM and Auto Radios, Transistors, Printed Circuits
Test Equipment, Closed Circuit TV.

(R N NN NN N NN NN

Coyne—and only Coyne—can make you
such a sensational offer. No increase in
cost of home training, but as soon as you
graduate you are qualified to spend two
weeks in Chicago, working on actual proj-
ects, getting personal instruction—with-
out one cent of extra tuition. Like getting
a post-graduate course free. This offer
may be withdrawn at any time, but those
who inquire about Coyne’s home training
now will be guaranteed two weeks of shop
training at Coyne’s expense for resident
tuition. Send name for FREE BOOK.

i Founded 1899

Now, you can quit wishing you had a
profitable Radio-TV Service Business of
your own. Now, you can quit dreaming
about a big pay job in Television—and
do something to make your dreams come
true. Start your basic training at home in
spare time. We train you to do the work,
and show you how to get the work to do
—even while you are learning. No costly
“put together” kits to pay for. Lowest
tuition—low monthly payments. Free
empdoyment service to graduates. Send
name for all facts. No salesman will call.

COYNE

i ELECTRONICS

INSTITUTE

Send Name for
FREE BOOK. No

salesman will call “

i COYNE ELECTRONICS INSTITUTE |
HOME TRAINING DIVISION, Oept.34-H9
1801 W. Congress, Chicago 60807
Please mail free book and offer of two weeks
personal training in Chicago without extra
tuition for bome study graduates. Explain

| low monthly payments.

| Address.

The largest, oldest, a l
best equipped resident school Chartered as an Educational Institution Not For Profit l City &

of its kind. 1501 West Congress Parkway, Dept. 34-H9, Chicago 60607 | State
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FREE RCA
CHEATER CORD
with every
order af $10
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25¢ SPECIAL
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Order any quantity
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TERMS: Free Postage in
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MG NATION WIDE TUBE Co.

Sl AVENUE,

HARRISON, NEW ITRSEY HL &3

MATHEMATICS ELECTRONICS

These great new courses are the result of many
vears of study and thought by the President of
ndiana Home Study, who has personally lectured

in the classroom to thousands of men, from all
walks of life, on mathematics, and electrical and
electronic engineering.

YOl: will have to see the lessons to appreciate

emn !

YOU SIGN NO CONTRACTS—you pay only
AFTER you have completed each Lesson of your
course. If you aren’t satisfied you don’t pay, and
there are no strings attached.

‘Write today for your outline of courses. You
have nothing to lose, and everything to gain!

The INDIANA Home Study Institute
Eastern Div.

P. O. Box 282 Saxonville, Mass.

TRANSISTOR
IGNITION
KITS—COMPLETE kit of PARTS to build WARD
circuit in February 1962 Science and Mechanics.
Includes: TRANSFIRE decal, 2 transistors, 2 Zener
diodes, FINNED aluminum HEAT SINK, ignition
coil, leads, ballasts, and small Parts. EVERY-
THING NEEDED for a PROFESSIONAL job—at
net prices. .
T-KX2 with 250:1 coil for 30 kvoutput......... $32.98
TS-KX2 with 400:1 coil for 40 kv output. ........$34.98
250:1 coil for Ward ciccuit. .. ......$ 9.98
800:1 coil for Ward circuit.. ... ie..$ 7.98
T-KX1 (1 transistor) with 400:1 coil. ... ...... $21.98
U.S. orders postpaid. $5 deposit with C.0.D.
FULL LINE of PARTS and WIRED CONYERSIONS for
car, trucks, boats, etc. at LOWEST PRICES.
Write for lists. Dealer Inquiries Invited.

PALMER ELECTRONICS LABORATORIES, INC.
Dept. RT-43 CARLISLE, MASS. 617-AL 6-2626
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Model 161 UTILITY TESTER®

TﬁREpAmme ALL

ICAL APPLIANCES
AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:
©® Will test Toasters, Irons, Broilers, (Both 110 Volt and 220 Volt

Heating Pads, Clocks, Fans, Vac- —  lines).
vum Cleaners, Refrigerators, © Will e current P
Lamps, Fluorescents, Switches, tion (omperes) while the appli-
Thermostats, etc. ance undor 'es’ :s m ogorahon
o Will test all TV tubes (includin ® Tncorporates a- sensitive direct-
reading resistance range which
pmure mE‘ smr open filaments will all .y D
and burned out tubes. monly used in electrical appli-
® Measures A.C. and D.C. Voltages, ances, motors, etc.

As an Automotive Tester the Model 161 will test:

® Both 6 Volt and 12 Volt Storage Batteries ® Generators ® Starters ©
Distributors ® Ignition Coils ® Regulators ® Relays ® Circuit Breakers
o Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

1
e ;v_..'_”."* | INCLUDED FREE!!
(LA %! his SG-pcgo-boolx—pndually a
k=11 | condensed course in electricity.
| Learn by doing.

Just read the following par"al Hst.

Simply insert tube In & te |
socket then follow mé‘.a..?é":’."?&. \ | | of contenis:
lined in our manual. #::ﬂ:' [ . ‘What is electrict ? . Blmr‘llﬂed

version of Ohms
Control circuits of most furnaces @m

wattage? o SImpllﬂed wattage
ch-ns o How to measure volt-

use 24 vola obimined from step Braall electric fan motor indicates

down transformer. Here's how to 50 ohms (mormal resistance).

ge. current, resistance and
leakage ¢ How to hﬂ. -ll electrlul lppluncu and
check room thermostat to see if
'Iru to it are live.

motors using &

o How to test all TV tubes: also simple procedure for
gﬁurmmllng which specific tube (or tubes) is causing
e trouble

o How to trace trouble In the electrical circuits and
parts in automobiles and trucks.

Model 161 comes complete 2
with cbove book and test $ Z so

Test Generalar Test Storage Batteries Test Clrcuit Breakers leads. Only.......c.ovu.n.
READ THIS! READ THIS! READ THIS!

You don’t pay for the Model 161 until AFTER you have examined it in the privacy of your home!

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you [~ . - T T TTTTTTTTTTTTTT
buy. If completely satisfied then
send $5.00 and pay the balance
at the rate of $5.00 per month
until the total price of $22.50
(plus small P.P. and budget
charge) is paid. If not completely
satisfied, return to us, no ex-
planation necessary.

ACCURATE INSTRUMENT CO., INC.

Dept. D-320, 911 Faile St., Bronx 59, N. Y.

Please rush me one Model 161, If satisfoctory | agree to rcy $5.00 within
10 days and balance at rate of $5 per month until totol price of $22.50
(plus small P.P. and budget charge) is paid. If not schsfouory, 1 may
return for concellation of occount.

L——-——————-—

——————————
|4
&
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¥ There’s BIG MONEY to be §

§ Made In COLOR TELEVISION!

DUE TO SHORTAGE OF TRAINED MEN

Get into_fast-growing field! Learn
COLOR TV servicing at home in spare
time. Many earn cash while training!
Move ahead to a better job, a business
of your own!

Get 20 Yaluable Kits to Build 21~
TV Set and Test Instruments!

' Become expert the fast, easy way . . . by working

on actual TV problems Your tmnmg includes
20 valuable kits of parts and tools, yours to keep.
Build a complete 21° TV set, tube tester, and elec-
tronic voltmeter as part of your training.

HERE'S HOW TO GET STARTED:
MAIL COUPON TODAY FOR

FREE BOOKLET!

Commerclal
Trades Institute
1400 G leaf Ave., Chi Inels 60626

. T-12
Rush my FREE booklet {without cost or obllga'lon) on C T I
training for job oppor'um'lu in
ing COLOR TV servicing.

NAME

ADDRESS.

Ty ZONE__STATE.

(-(-(-(-(-(-(-

L-'At:t:rodlhd Member National Home S'udy Council ==l

¥y -

DOUBLE BONUS OFFER

FREE JUMBO Includes: s] FREE — CHOOSE

PAK WORTH .Tr-n-lslorl ANY $1 ITEM IN

o Diodes
$ :nmmm g THIS AD FREE!!
.SO“I "

oSN .BOTH FREE WITH
23¢ for handllng ANY $10 ORDER
WORLO FAMOUS POLY PAK KITS—BRANO NEW PARTS

o gN_l#g 1_01518' tr-"nliu:ull;l 51 o ut“("‘ TlANslslTOls 51
P asst. ty n’
(o] oP NA reclinerl sl 0 1S5S0 WATT TIANSISTOI $
150 TRE, sicon oL iners pnp. 2N1046, TO3 case S1
D 2 ‘TINY’ zo w TT tran- $1 | DO 13 GERMANIUM DIODES, s1
o PihA S B 511 0 INad TNAg o sl
trlnllnlur Php T03 case $1 0 3, 200a TEASS BTN 51
[} 35 NSIS 0 sl O 40 WORLD's SMALLEST 51
g 5 ase resistors, 1/10W, 567 too
O 10 REA PHONO PLUGS A s1|o2 -WATT {ran. ¢
sacll sets, tuners-amps. sistors, silicon, npn, TOS 1
s} WATT ZINEI dl- ‘1 O 4 SYLVANIA 2N3S tran $:
odes, 9, 12V siators, npn, T022..... 1
o 5 ﬂlN't"l‘lPAli I'L‘!(COTIII: $1|0 2 za-lum- SILICON stud s1
ransistors rectifiers  ............
o l!sh?"itlcol?a DLODI‘. up- sl 0O as- WiA'I'T SILICON MESA sl
rigl y Raytheon....,. transistny,
o 2p:n:lllll TlAlNSIS(Yols $1]0 :l R!EIS l!sISTuns $1
n watt. ... P& " 1a, 1, 2W. 165, ... ...
0 29, Dl'S(C gONI:!'NSERS 51 o 3855&’WEI l SIhSTORS 51
mmf to .05mf to to
s} :l?mrulcepso K‘(TS sl o sotMlﬁA COND!NS‘IS sl
s, re etc. asst. stlvers 100, ......
s} :ﬂc oPAN!lL SWITCNIES, sl D1 VO Ml |CONTIOLS sl
ro, rot’ry, pow'r, slide eR., SWit, 00 .
0 23 'tPoery SILICON di sl D 10 TIARNSIST('):R ELEC $
gdel 750mil, axiat lead TROLYTICS, 10-t0-100 mf 1
o tmn-l-’tor’-s ‘x’:v‘ 4 vag 51 o mo.n’.% Ilsl‘:.fv ...... 51
o ,ozu Qll[] [} TOIS. I/ﬁ sl [n] :{o CO!I.S 'n’kCNOK!! sl
[m] ‘so T!.RMINAI. 37!!'5 l sl [s] ‘J’s (':'IWO w&n’l!lsg Allen sl
o ugs, asstd, ...... radley 00, . ... .
s} :? CER Mlc cONDslPI'S 51 o 31—'.500 Mc’ %9 MESAB" tran
sc8, n sistors. pnp, TO18...,.
0 16 W TRANSTEToR s1|0 325w "2N2ss | transis- $1
0 3 B THANE ST ORS, 10230 me! BHiLeo Trer
ran
npn, stud, CBS. 2N1321 51 = sistors, MADT Ipe ..... 51
[s] T ’”UNIII.ATY‘MNI“s;) l‘o sl [s] 'l ZN!r$5 TYPE transis- 51
. lite sensitive pro, ore, TO3 case........
o 163 HALF WATT‘IS sl o so ONE WATT!IS Allen sl
asst, and 5¢¢ too...... Bradle; 57 ..
e :‘%..':&‘LI““" cR722 81| 0 TR
ransistors. pnp ......, am!
o NP ‘ANSISTOIS $1|0 10 TIIANSISTOR socn s1
ant lypen n' styles ETS, for pnp-n-npn‘'s

FREE CATAI.OG—Include postage. WT. PER PAK 1 lb

POLY PAKS & Sumota®tan..

ROS
FEEDBACK

Julian M. Sienkiewicz, Editor

INCE the early post-war years, TV has
been a common household word and its
younger sister, color television, has seen its
tenth birthday. So, what could be new in
the television world that could shake the con-
sumer market? If you answered, “Color TV
and TV camera kits,” you and I would be
of the same mind.

The Heath Co. has. come up with a fool-
proof 21” color TV set that sells for $349
complete with picture tube. The price alone
is big news, but you would have to see this
kit to appreciate the big step forward the kit-
building industry has made. Your editor
assembled the color-TV kit in 22 hours flat,
which makes the Heath-advertised 25 hours
a bit conservative. If you have assembled
kits before, there will be no unusual kit
building experience except for the thrill of a
new adventure. Alignment is no problem.
Built-in servicing circuits such as a dot gen-
erator are valuable aids in getting the set
operating the first time and eliminating ex-
pensive service calls and bills when realign-

The ;esf way for an editor to wire a kit is
on his kitchen table, because that is how

many of his readers do it. Shown above is
the Heathkit Color TV set being wired up.

RADIO-TV EXFERIMENTER
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In any CB application...you'll

outperform em all with a
MESSEINGER

Personal
Messenger

Compact, hand-held 100 —— W
milliwatt or 1¥2 watt mod- r Messenger and Messenger Twe
els! Rugged and reliable —

11 transistors, 4 diodes.
Twice the sensitivity and
40% more range than simi-
lar units with conventional
circuitry — more output

For mobile or base stations.
High efficiency design makes
full use of maximrum allow
able legal power. Excellent
-eceiver sensit vity and
than similar units with selectivi'y. Automatie
same rated inputs! “‘squelch’ zontrol S crystal
Cat. No. 242-101 controllad channels on the
at. No, 244~ . “'Messenger’ and 10 crystal
100 miltiwatts g controlied channels plus a
Cat. No. 242-102 funable r2ceiver on the
1% watts...........$129.50 Net “Messenge" Two.”
MESSENGER MESSENGER TWO
Cat. No. 242-127 Ca. Ro. 242-162
115 Volts AC/ 6 Volts DC...$109.35 Net 11§ Valts AC/ G Vols DC.. $169.95 Net
Cat. No. 242-1 Cat. No. 242
115 Volts AC/lZ Voits DC...$109.95 Net 115 Volts AC/IZ Vo ts DC.. $169.95 Net

The “Messenger III"" offers everything yoL ever wanted in

a CB transceiver . . . compact size, ¢ husky signal, ext-eme sensitivty

razor-sharp selectmty and complet2 flexibility ror base station.

mobile, public address, or batzery sowered portzble us2! Doudle

conversion receiver — set-and-forget Vo umre' and ‘Squelch” controls

11 channe! coverage — “Tone Alert” Selective Calling Systerr available as accesscry.

Cat. No. 242-150 12 Volts DC Messenger 11! $189.95 Vet
Cat. No. 250-823 117 Voit AC Pcw=r Supply $ 29.95 Net

WRITE TODAY ‘
for full details E. F.JOHNSDON COMPANY

SEE YOUR OEALER/OISTRIBUTOR s 2
AND ASK FOR A DEMONSTRATION : - i TENTH AVE. SW. » WASECA, MINNESOTA




EARNBIG
MONEY !

Learn Electric

APPLIANCE

REPAIRING
At Homel

OWN BUSINESS

New shop-method, home-training system gives &%
you electrical know-how that used to take *
years to learn.

50,000,000 Customers Your Potential Market

Learn at home by building valuable testing kits, re-
pairing your own and neighbors’ appliances. It is
not unusual for appliance repairmen to charge on
the basis of $5.00 to $6.00 an hour!

| CHRISTY TRADES SCHOOL, Oept, A. 10111
I 3214 W, wrence Ave.,

Chicago,” Ill, 80623
| Please send illustrated book. tacts on

|

| Christy “'Electronic' Training Kit and |

| Special Pay Later Form. 1

I Name . Age I O R
|

I :l‘:r"" Zone, State. F RE E
e ——————— . BOOk!/

GIANT NEW CATALOG!
Terrific CB Values!!

Fantastic Experimenter Values!!!

Interested? Send for FREE catalog
of unbeatable bargains!

GROVE ELECTRONIC SUPPLY COMPANY
4109 W. Belmont Ave. Chicago, lIl. 60641

Name
Address

city

State Zip

PROFESSIONAL 10 SCALE
Engineering SLIDE RULE
With Free Instruction Manuat
| Sclentists! Engineers! Students! Com-
pute complicated math problems rapidly.
| Quality made rule with manual
_— Illustrated self teaching course ..., $2
- I Combination $4.95 ppd.
ALSYNCO RTE-4. 171 S. Main St.. Natick, Mnss.
i ELECTRONIC
-
rans-nilio,  IGNITION
AUTO SYSTEM
For cars. boats, trucks. Features: Lower cost
maintenance, Greater Power, Flashing Acceler-
ation. to more M.P.G. 3 to S times
longer plug | eg. ground system $34.7%
kit $20). Positive ground system $39.75 (kit
28). Info available. Dealer inq. invited,

ANDERSON ENGINEERING
189RT William Street, Wrentham, Mass.

Positive Feedback

ment or part replacement is needed later on.
More details on this new kit will be given in
the next issue of RADIO-TV EXPERIMENTER.
Watch for it!

Olson Electronics will be the first United
States distributor to offer a TV camera kit
to the public. In a telephone chat with Irving
Olson, your editor learned that the cam-
era kit will be imported from England and
will sell for about $250. The camera is
designed around an all-transistor circuit and
uses a Vidicon-type camera tube. The Eng-
lish manufacturer claims that the average kit
builder will be able to assemble the camera
in about 20 hours, following the step-by-step
instructions provided for the 154 parts. And
don’t let the “Made in England” label worry
you. The camera is compatible with 525-line
American TV standard and operates on 115-
volts 60-cycles power. Interested? Then
read the article on page 41 in this issue.

The cost of CB’ing. We got to thinking
about what it means to go out and buy a
CB rig these days. Back in 1959, when CB
rigs began hitting the market en-masse, the
going price for the average quality rig was
in the range of $125 to $150, with many
good rigs selling for as little as $100. Ob-
viously these rigs must have sold well because
the CB services blossomed with them as the
sole equipment.

As the years went on the rigs became more
sophisticated, exotic circuits were added,
more knobs, more tubes, more switches,
more meters, more buttons, clipping, com-
pression, and all sorts of other exciting
developments—they became the ingredients
of the “standard” rigs of 1964. The prices

Here is a 5-channel, superhet rig that sold
for $135.95 in the “old days” of CB radio.
It even had push-to-talk but not much in the
“looks department’. This real hot performer
was yanked off the market by the manufac-
turer and replaced with a new $189.95 unit.

RADI0-TV EXPERIMENTER
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CIRCUITS AT HOME

with the Deluxe
PROGRESSIVE RADIO “EDU-KIT'®

Now Includes

% 12 RECEIVERS

3 TRANSMITTERS

* SQ. WAVE GENERATOR
% SIGNAL TRACER
 AMPLIFIER

v No Knowledge of Radio Necessary

¢ No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV
e AT v School Inquiries Invited

% CODE OSCILLATOR Y Sold In 79 Countries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *’Edu-Kit’' offers you an outstanding PRACTICAL HOME RADIO COURSE at a

rock -bottom price. Our Kit is designed to train Radlo & Electronics Technicians, making

of the most modern methods of home tralnin®. You will learn radio theory, construc-

uon practice and servicing., THIS IS A COMPLe I E HADIO COURSE IN EVERY DETAIL.

ou will learn how to bulid radios, using regular schematics; how to wire and solden

in a protessional manner: how to service radios., You will work with the standard type of
punched metal chassis as well as the latest develoPment of Printed Circult chassis.

You will learn the basic princiPies of radio. You wlll construct. study and work with
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn
and practice code, using the Prokressive Code osclllator. You will learn and practice
trouble-shooting, using the Prokressive SiBnal Tracer, Prozrnslvo Signal injector, Pro-
fresslve Dynamic Radio & Electronics Tester, Square wave Generator and the accompany-

nR instructional material,

You will receive !rnmmg for the Novice, Technician and General Classes of F.C.C. Radio
Amateur thenlel. You will buitd Receiver, Transmitter, Square Wave Generator, Code
Os al Tracer and Signal Injector circuits, and Jearn how to operate them.
or television, Hi*Fi and Electronics.
is required. Th.

will receive an excellent background
Absolutely no Previous knowledye of radio or science
the product of many years of teaching and engineering experience. The

du -Kl( g wlll
provide you with a ba ¢ education in EIecnomcs and Radio, worth many times the low
orth more than the price of the ki

FOR EVERYONE

Ehtest background ages and backgrounds have successtu

used the ‘‘Edu-Kit’‘ in more than 79 coun-
tries of the world. The *‘Edu-Kit'’ has been
caresully designed. step by step. so that
You cannot make a mistake. The ‘*Edu-Kit’*’
allows you to teach yourself at vour own
rate. No instructor is necessary.

You do not need the s

ested in Radio

want an Interesting hobby. a w

business or a job with a future, you will tind

thc ““Edu-Kit'* a worth-while investment.
any thousands of individuais of 3ail

PROGRESSIVE TEACHING METHOD

'n.e Progressive Radio *‘Edu-Ki the foremost educational radio kit in the wor

d is universally accePted as the standard in the tield ot electronlcs training. The ‘‘Edu
Klt" uses the modern educational princiPle of ‘‘Learn by DOIng.’* Therefore you construct,
learn schematics, study meory. oractlce trouble -hootlnz—all ln a closely integrated pro-.
gram desh.rwd to provide an -1tearned, thorough and Intcrestlng back8round In radio.
You hegin by examlnlnz the varlous radio parts of the ‘‘Edu-Kit.’’ You then iearn the
function, meory and wiring of these parts. Then you build 3 SImole radto. With this tirst
set you wiit enjoy listening to regutar broadcast stations. learn theory, Practice testing
and troubie-shooting. Then You build a more advanced radlo, leam more advanced theory
and techniques. Graduaily, in a progressive manner, an our own rate, you will
find yourself constructin® more advanced muiti-tube radio clrculu. and doing work tike a

pr?lcsuonal Radlo ‘l’echnlcl
ded in the u.Klt" course are Recelver, Code Oscillator,
Tracer, Square Wave Generltor and nal injector reuit o are not unprofessional
“‘breadboard*’ experiments, but genuine radlo circuits. connructod by means of professional
pius the new meth of radio construction known

wlring and soldering on metal cha
as_*'Printed Circultry.’’ These circuits operate on ular AC or DC house current.

THE ‘‘EDU-KIT" IS COMPLETE

You will receive atl parts and Instructions necessary to buiid twenty
electronics circuits, each guaranteed to OPerate. Our Kits contain tube

Signai

Transmitter,
Th

itferent radio and

able, clcctrolg mica, ceramic and P. rer dlelectric condensers, resistol
hnMWnre, 1 Punched metal chass Instruction Manuals, hook-up w
selenium rectifiers, cOils. volume contr. nd Itches, etc

In addition, you receive Printed Circuit materials, Includlng Printed Circult chassis,
special tube sockets. hardware and instructions. You aiso receive a useful set of toois, a
rolesslonal eleclrlc soldering iron, and a seif-powered Dynamic Radio and Electronics
gosler. du-Kit’' alsg Includes Code instructions and the Progressive Code Osciliator,
in addnlon ko F C.-type Questions and Answers for Radlo Amateur License training. You
witl aiso recelve tessons for servicing with the Prol,resslve Signat Tracer and the Prorres—
slve Signat Injector, a High Fidelity Guide and a Quiz Book. You recelve Membersh

adio-Tv Club, Free Consultation Servi Certiticate ot Merit and Discount Prlvlle(e..
Vou recelve atl parts, tools, instructions, etc. Everything is yours to keep.

————

[ PRINTED CIRCUITRY |

At no increase in price, the *Edu-Kit"
now includes Printed Circuitry. You bulld
a Printed Circuit Signal Injector. a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
new technique of radio construction is now
_tlr'e\ql:omlnn popular in commercial radlo and

sets.

O Send ‘‘Edu-Kit'" postpaid.
[J Send **Edu-Kit" C.0.D.

BUILD 20 RADIO

$2695

Reg. U.S.
Pat. Off.

'I’mlnln’ Electronics Technicians Since 1946

FREE EXTRAS |

SOLDERING IRON

ELECTRONICS TESTER
PLIERS-CUTTERS
ALIGNMENT TOOL

RENCH SET

® VALUABLE DISCOUNT CARD

® CERTIFICATE OF MERIT

® TESTER INSTRUCTION MANUAL

® HIGH FIDELITY GUIDE ® QUIZZES

® TELEVISION BOOK ® RADIO
TROUBLE:-SHOOTING BOOK

® MEMBERSHIP IN RADIO-TV CLUS:
CONSULTYATION SERVICE ® FCC
AMATEUR LICENSE TRAINING

] PRINTED CIRCUITRY

1 enclose full
1 will pay $26.95 plus postage.
(] Rush me FREE descriptive literature concerning *‘Edu-Kit."

[ SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
Practice rePairs on the sets that

rofessional Signal Tracer.
tnlector and nw dynamic
While you

ee:
the *‘Edu-Kit,** Our Consuitation Service
will help You with any technical Prob-

lems you may have.

FROM OUR MAIL BA

. Stataitt ol 25 Po Water-
bury, Conn rit av epalred
severat sets or my tri any

s. made
money. The “Edu-Klt"J: ad for itseit. i
was ready to spend $240 for a Course,
but ¢ found your ad and sent for your
Kit.'*

Ben vaierios P, O, Box 21, Magna,
Utah: **The Edu-Kits are wondertul. Here
({ am _sending you nu.- questions and aiso

tine.

teel Proud of becomin® a member of your

Radio-TV Ciub.'’
Robert L. Shutt, 1534 Monroe Ave..

Huntington, W. Va.: ‘“Thoug

few lines to say that

nt
Trouble-shootlnf
the Kit is realiy sweil,
trouble, it there s any to be

and tinds the
found.’’

UNCONDITIONAL MONEY-BACK GUARANTEE™ — |
ORDER DIRECT FROM AD—RECEIVE FREE BONUS

RESISTOR AND CONDENSER KITS WORTH $7

payment of $26.95.

A Printed Circult |s a special insulated Name
chassis on which has been deposited a con.
ducting material which takes the place of Address.

wiring. The various parts are mercly plugged
in and soldered to terminals.

Printed Circuitry is the basis of modern
Automation Electronies. A knowledge of this
subject §s a necessity today for anyone in-
terested in Electronies.

APrIL, 1964

PROGRESSIVE ‘‘EDU-KITS’’ INC.
1186 Broadway, Dept.517NN. Hewlett, N. Y.
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| Positive Feedback

of the rigs have kept pace with the additional
| components and workmanship, and we fully
expect to spend $200 to $300 for a 1964
dazzler. If you've had a chance to play with
one of these delights, I'm sure that you will
agree that they are worth every penny.

Here's a thought which the manufacturers
might want to mull around. While not want-
ing to appear reactionary in suggesting that
the developments of manufacturing be put
aside, it seems to us that there is still a
market for a few more quality low-cost, un-
sophisticated, schmaltz-less CB rigs to sell
at 1959 prices.

Many CB'ers pass up $2 per pound cuts
of steak, wear last year's suits, and also pass
up the fancy 1964 CB rigs because they just

00's OF BIG PAGES can't afford them. True, there are some low-
CRAMMED WITH SAVINGS cost rigs available, but not enough of them

BURSTEIN-APPLEBEE co.l for friend CB'er to make a choice from.

Dept. RTv 1012 McGes 57, Kansas City 6, Mo A_nybod)" out. there go along with me in
o FREE 1964 B-A Catalog. g adding their bid for a few more 1 or 2
TODAY

channel, single conversion, no push-to-talk,
no frills CB rigs? Here's a chance for manu-

Name

| Addieos IFREE facturers to regain part of a market which
| City State.. has been apparently “lost in the shuffle.”
__________________ |

ELECTROSTATIC  GENERATORS : “\\‘Q\\\\m

NOW —4 Models— 150,000
| 250,000 and 400,000 VOLTS

PLUS NEW SUB-MINIATURE
Complete Kits
150,000 VOLT MODEL..... $27.95 PP.

250,000 VOLT MODEL..... 32.95 PP,
Also Plastic Materials for:
® REPULSION COIL .........c.0... $ 4.00
® MINIATURE TESLA COIL
® BOUPED UP TESLA COIL . 24
® WIMSHURST STATIC MACH.... S
: s SR T 1 g
e 0 PROJECTOR .......... N . =
e WILSON CLOUD CHAMBER . 9.50 Lafayette HA-63
® BUB-MIN. GENERATOR ....8.85 & 4.95
® VACUUM CHAMBER KIT..9.00 & 11.50

Opps. No sooner do we prepare an article
mzorf‘sj PHOD',"‘EI&:,JP f,',,,, on short-wave receivers and have it set up in

Cambridge. Massachusetts type than a new one hits the market. Our
round up article on “How to Buy Your First
Short-Wave Receiver” on page 91 was com-
plete until Lafayette Radio came out with
3 their new HA-63 general coverage com-
ELECTRONIC GOV'T munications receiver. The HA-63 provides
SURPLUS BARGAINS full fingertip coverage from .55 mc to 31 mc

HUNDREDS OF TOP QUALITY in for bands with bandspread. The receiver

AL e, | Poccs Bun uses a superhet circuit with RF amplifier.

ke, Mooy cege Dnjdus. O Other features are an S-meter, automatic

Boxer:” Dymmotrs. Toet. Eauipmment: noise limiter, switchable AVC/MVC, anten-

Chiiiee, Mandicts awinbe. e o na trimmer, headphone jack and outstanding

Send NCPIRREE SCa1a I~ Depla= At selectivity and a sensitivity of 1.5 microvolts.

' FAIR RADIO SALES The HA-63 is priced at $59.95 and optlonal
2133 ELIDA RD. - Box 1105 + LIMA, OH!O speaker costs $7.95.

10 Rap10-TV EXPERIMENTER



A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C,
License, service advanced satellites
for industry and defense.

You can install and maintaln elec-
tronic circuitry in missiles and rockets
..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION.RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics Industry.

As a résult, the N.T.S.-Trained Technician can move ahead faster, in
any direction — from TV-Servicing to Radio Communications to Space-
Missile Electronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unlimited.

Electronic circuitry, for example, is one of science's miracles that is
basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's television sets and
high fidelity equipment. N.T.S. shows you how to service and repair
electronic circuitry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
You build a short-wave, long.wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuition. )

—

RESIDENT TRAINING AT LOS ANGELES
I you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and larges! school of its kind in the world —
write for speclal Resident School catalog and informatlon, or check coupon.

, NATIONAL G2 SCHOOLS
WORLO WIOE TRAINING SINCE 1905 {

ﬁﬁﬁfnﬂ%m 4000 So. Figueros St.. Los Angeles 37, Cant. V

Accredited
Membev
NHSC

ApRIL, 1964

You can become a highly-paid TV-
Radio Technician, an electronics fieid
engineer, or succeed in your own
sales & service business.

You can service and repair the elec.
tronic ""brains” of industry — com.
puters, data processing. and other
automation equipment.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools — a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP
3 A

(seoac esson'| MAIL COUPON NOW FOR FREE
PRt P '7 | ,’ BOOK AND ACTUAL LESSON!

‘ NO OBLIGATION.
I i NO SALESMAN WILL CALL.
Natlonal Technical Schools, Dept. RKK-34

NATIONAL @ SCHOOLS
1
4000 S. Flgueroa St., Los Angeles 37, Calif. '

WORLD-WIDE TRAINING SINCE 1905

' Please Rush FREE Electronics-TV-Radio “‘Opportunity” '
§ Book and Actual Lesson. No Salesman Wil Calt. 1
’ Name Age '

’ Address

, City Zone. _State. _

i
i [JCheck if interested ONLV in Resident Training at L. A
\ngh school home study courses also offered. Check for free (alalog

11



11,000 DIRECT TUBE SUBS

Only all-inclusive directory of electron tube
equivalents. Needed wherever vacuum tubes are
used. Contains direct subs for practically every
type tube including foreigns & newest °63-'64
tubes.
s oo wwmmny All tubes  suggested  for
. OVER substitution have charac-
" ﬂﬂﬂ s teristics similar to those
' they are to replace, FIT
omsct INTO SAME SOCKET &
NEED NO WIRING
CHANGE.

| Over 7000 Direct Subs for
USA Tubes

I 2678 Substitutes for TV
PICTURE Tubes

1500 Substitutes for FOR-
EIGN Tubes

The only COMPLETE
° GUIDE featuring ALL elec-
tron tube substnutlons This valuable book will
save you TIME & MONEY, will permit your set
to operate even though orlglnal tubes are unob-
tainable. Used by G.E., Boeing, Sig.
Corps Schools & many research organi- S 25
zations. Quantity prices on request. Post.

Guaranteed Money Back In 5 days if Not Satisfied ould
RUSH COUPON NOW!
III--v

M. @. CISIN, Consulting Engineer, Dept. RE-1
Amagansett, N. Y
Enclosed find $1.25.

Rush '*11,000 DIRECT TUBE SUBS.*

Nickel-Cadmium Batteries. . 95¢ ea.
The Battery That's Used in
Guided Missiles Now Released

as Government Surplus

Ideal for photography, models, searchlights, anywhere
a lightweight hlgh capacity storage
battery is needed. Sintered-plate Nickel-
Cndmlum plastic-cased, alkaline stor-

batteries designed for *NIKE" Mis-
sl e and now surplus. A lifetime bat-
tery with no known limit of service
(over 5000 recharges on test without
loss of capacity). Other features: Vir-
tually indestructible, compact and
lightweight, withstands heavy shock
and vibration, flat voltage curve dur-
ing discharge retains charge year or
more, high discharge rate up to 50
amps for this cell. No corrosive fumes
to harm clothing or equipment, spill-
proof construction, discharges in any
position, indefinite storage without de-
terioration, operates in temperatures
—60°F. to +200°F. Each cell is ap-
prox. 4 ampere hour capacity. Nomi-
nal voltage per cell is 1.256 volts. (A 6 volt battery
requires 5 cells.) Cell size 6” H. x 27 W, x %” T,
Wt. 6 ozs. ea. Uses Potassium- Hydroxide (30% by
weight) electrolyte, Add only distilled water periodi-
cally. A fractiop of Government cost.

Used cells As Rev'd from Govt. ............ $ .93 ea.
Brand New cells. .. ..........co0iiien.n. 2.49 ea.
6 A.H. Type, size 4” x 2%"” x 183¢"....... New $4.95

MOTOR STARTING CELLS
30 A.H. cells. Nickel-Cadmium, steel-cased, with %"
screw terminals for mom. current drains to 1000 amgl.
Slze 812" H. x 3" W. x 13¢” T. WL. approx. 31/4 1
Permanently sealed. No filling necessary.
Used cells. . .... $2.95 ea. New cells...... $5.95 ea.
All cells guaranteed to your patisfaction or money re-
funded (less postage).

ESSE RADIO COMPANY Dopf RT
42 W. South St. 25

46225
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BOOKMARK
by Brobuona

INCE the first of the year, your Bookworm
has received many letters from many
readers requesting titles of basic texts on
electricity, electronics, science projects, radio
servicing, and the like. Prescribing books by
the mails is as dangerous as reaching into the
medicine cabinet blindfolded during a lunar
eclipse. A book reviewer can only hope to
reveal the contents of selected books and
make recommendations. It is up to the reader
to make the final choice. Since this column is
all too short for its large reading audience,
this Bookworm will review only the best vol-
umes and let the lesser titles fall by the
wayside.

Boys Department. If you have a boy
around age 10 to 13 or so who is beginning
to ask, “Say, Dad, how does a radio work?,”
then here is a good book for the boy and you,
too! Radio and Television—How They Work
by Mike Bienstock ($2.95). This Rider pub-
lication changes radio and television concepts

into language and pictures a youngster can
understand. It may even clear up points on
which father is a bit hazy!

The introduction to this hard-cover text
gives the necessary groundwork in electronics
and explains radio waves and transmitters.
Succeeding chapters thoroughly, yet simply,
discuss: how we receive radio waves; what
FM means; the use of a cathode ray tube in
TV; what transistors are; and much more.

If you can’t pick up a copy of this basic
text at your local bookstore, send a note to
Hayden Book Co., 850 Third Avenue, New
York, New York, 10022—they distribute the
Rider books.

RADI0-TV EXFERIMENTER
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'Men 17-55

JOB OPPORTUNITIES!
EXCITEMENT!
MONEY!

Al this
~ can be
. Yours as a trained

. "Electronics

TECHNICIAN

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Thousands of companies in the United States and Canada who
have employed DevVry Tech men prove two most important facts:
(1) Electronics Is one of the biggest, fastest growing opportunity
fields of our time; and (2} DeVry Tech graduates are “WANTED"”
MEN.
Whether DeVry Tech prepares you in spare time at home or in its
modern Chicago or Toronto Laboratories, your training is designed
to get you ready to meet the exacting standards of industry. You get
practical training that not only hefps to fit you for a job or a service
shop of your own — but also gives you a foundation for a career that
can be profitable the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech's exclusive Electro-Lab method. You build and KEEP valuable equip-
ment. With another Devry Tech exclusive, you have the benefit of training
movies that you can show over and over again until basic points are crystal
clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER!
DeVry's faculty not only know how to teach Electronics, but they also under-
stand men. They most likely know the type of problems you face. From this staff
you get help, advice and understanding. 1t Is this "human” side of DeVry's
program that has caused many of our graduates to say: “DeVry Tech not only
trains you for a job, they actually help you blueprint a profitable future!”

NO ADVANCED EDUCATION NEEDED!

Why don’t you write for FREE FACTS today? Learn how you T00 can be a
member of the great fratemity of DeVry Tech graduates across the conti-
nent . . . men who were properly trained, encouraged, appreciated and
snderstood! SEND IN COUPON NOW!

==
4
EFFECTIVE EMPLOYMENT SERVICE \
DeVry Tech's effective Employment Service Is available to all graduates
without additional cost.

e
w o\
—, B e ]_K‘\‘ﬁ
2 FREE BOOKLETS! | DULIsciios BTV o oo mrcs
nd Coupon Today!

Let DeVry help you to
prepare and
blueprint a
Solid Career
in this fast-
Growing Field!

COMPUTERS

i #

MICRO-WAVES

Please give me your two free bocklets, “Pocket Guide to Real Earn-
ings"” and “Electronics In Space Travel”; also include details on how
to prepare for a career in Electionics. | am interested in the following
opportunity fields (check one or more):

Space & Missile Electronics J Communications

Television an¢ Radio h Comguters

#One of North America’s Foremosi Electronics Troining Centers”
Microwaves Broadcasting

|
|
|
D evr T E c H N l c A L I ﬁ:‘t’oar;\ation Electronics () 'E’::gtsrg:\ak': f:'gﬁ::gum“
y INSTITUTE | » e
A dited M I
I

Addre: - _Apt

ber of National Home Study Council

CHICAGO ®¢ TORONTO

City. —Zone State.

[0 Check here if you are under 16 years of age.
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BIG MONEY

IN THE Ml CORNERS OF

ey THE “'0_“_"“_5

in TELEVISION, RADIO,
ELECTRONICS, RADAR, SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
urse. Why satisfiled with less?
CTS 8hop Method, Home Training
makes learning easy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You l!ncomo qualified to open your

wn El 1cs Repair houai

o or to
gain high pay as a TV, Radio, Eleo-
tronics, etec., Technician,

19 TRAINING KITS INCLUDED!
You recel 64T

E nic 3
Radio, 24° TV get (optional) and other
valuable ultln‘ uipment. FREE B00X
and TWO FRE .I&l NS yours for the
asking! No obligation.

CHRISTY TRADES SCHOOL

Dept. T-811, 3214 W. Lawrence
Chicago, 1ll. 60628

CHRISTY TRADES SCHOOL, Dept, T-811
3214 W, Lawrence Ave., Chicago, I1il. 80623

Flease send me the 3 FREE BOOKS Special Form for
PAYING LATER (N:l EARNINGS UAn.leum LEARMING.

Fe———-

GOV'T SURPLUS.
MATERIAL
35¢4.8 inch Heat Sink

w/150 watt trans. type
2N277. Xint for Trans.$

: gn. e, 2.50
SCOPE TUBE 3AP1, New.........oovvvnrnnnn 1.00
SNOOPERSCOPE TUBE see in dark, w/sheet.... 6.50
METER, 500 microamp, good for elec tach..... 2.35
STEPPING SWITCH 4 bank, 10 position, new.... 5.00
8 STATION PUSH BUTTON control box........ 1.25
SCR motor speed control kit, 5 amp.......... 5.00
HOFFMAN SILICON satellite cell, hi-power..... 1.00
INFRA-RED FILTER 5% inch diameter......... 1.75
TRANSISTORS, gen. purp. bag of 15.......... 1.25
CK-722 TRANSISTORS, bag of 6.............. 1.00
TEFLON CO-AX CABLE 100 foot length......... 1.50

MINE DETECTOR late style PRS-3 w/btry & inst.
book. Find treasure. New................ 45

1BM COMPUTOR modules, over 100 parts remov-

able & usable. Diodes, resistors, etc....... 1.00
IBM FERRITE TOROIDAL cores, bag of 100..... 1.00
18M WIRED MEMORY FRAMES 4,096 bit........ 12.50

8,000 bit........ 15.00

M-3 SNIPERSCOPE as used on Mitry rifle. .. ... 200.00

All material FOB Lynn, Mass, Above is only a small,
small selection from our giant catalog. Send for it
now . .. 10¢ towards handling appreciated.

John Meshna Jr., {7 Allerton $t., Lynn, Mass.
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One other book worth mentioning at this
time is a Howard W. Sams & Co., Inc. hard-
cover text, Electronics for the Beginner by
J. A. Stanley ($3.95). Using a hardware ap-

| Electronics

g o ™
- for the 7

proach, this volume has just one idea in mind
—the best way to get started in electronics
is to build useful gadgets which are fun to
build and fun to use. Each project is more
advanced than the preceding one, so young-
sters can learn as they go through the pages.
Some of the projects are: miniature broad-
casting station, all-transistor amplifier, speak-
er enclosure, and others.

This Sam’s publication is available from
electronic parts distributors and bookstores,
or direct from the publisher—4300 West
62nd Street, Indianapolis 6, Indiana.

Circuits. If you find your neighbors’ ra-
dios and TV's piling up on your hobby bench
in need of repair, you will surely need one or
more of Supreme Publications compiled by
M. N. Beitman. The latest soft-cover volume
—M os1-Often-Needed 1964 Radio Diagrams
($2.50) is the 24th volume in a series packed
with circuit diagrams plus needed service
r <
; Misst ot Mien- Nowfad

1964

RADIO
DIAGRAMS

and Lemicdag hafisrmabian

plstee

data on radios of 1964 vintage. All types of
radio sets, including portables, auto, FM, are
covered as well as stereo equipment.

This 192 page, 82 x 11 manual can be
had postpaid direct from Supreme Publica-
tions, 1760 Balsam Road, Highland Park,
Illinois.

RADIO-TV EXPERIMENTER




ELECTRONIC SURPLUS BARGAINS

SAVE UP T0 90%

RCA 6032 IMAGE-CONVERTER TUBE NICKEL CADMIUM BATTERY SILICON RECTIFIERS
Combined with suitable op- 1.2 VOLTS All rectiflers
tical systems, this 3-elec- Rechargeable thousands of | listed at maxi-
trode tube permits viewlng '}m"' a Alka"“pslwr“e bla(""y e D:;klt l:-
v - sintered-ptate. at voltage] rerse age
‘l’l‘o:c"“se“‘:lg"!;“{):’"e_;‘e“_’:g“}s curve during discharge. Will| ratings; approxi-
imaged by tieal object! hold charge for long perlod of | mate forward
] yMsopticalljfonicot ke time. High discharge rate up | voltage drop, 1.5
upon semi-transparent photo- to 50 amps. Spill-proof, may | volts.

cathode. Spectral resp., 8-1: be used in any pesition. Ap-| 1N1446 .075 | amp. | 100 volts .50

good response up to about prox. 6G-ampere-hour capacity. | IN1477 .075 | amp. | 200 volts .60

1200A. Max. rating. abso- Dimensions: 6° high; 27 wide;| 1N1448 2075 | amp. | 300 volts 78

lute, grid #£2, 20.000VDC or %" thick. Approx. wt.: 6 oz. | 1N1449 075 | amp. | 400 volts ‘85

peak AC. grid £1,2700VDC. $9.95 ppd. | Uses potasslum hydroxide (30% Electro | 1N1450 5 |[amp. | 100 volts [ 1.00

THUE) e s B rmancs e = ems - e 2 = S . ok $1.95 }}{}:ﬂ § amp, | 200 wll" ||'25

NT-6 WILLARD N1452 v amp. | 200 volts .50

6-VOLT STORAGE SIGMA EXTRA-SENSITIVE 1N1453 5 amp. | 400 volts 2.00

BATTERY PRECISION RELAY—SERIES 5F 1N1454 25 | amp. | 100 volts 3.00

Rated 2.4 amp. hr. | Extremely precise, rugged IN1458 25 | amp. | 200 volts 3.50

Approx.  dimensions: | DC general purpose sensi- 1N1436 25 | amp. | 300 voits 4.50

3%” 1. x 13" w. x | tive relay. Balanced arma- IN1458 35 | amp. | 100 volts | 3.50

214" h. Weight: 1 | ture. single-pole, double- 1N1459 35 | amp. | 200 volts 4.00

1b. oz. (plastic | throw. Suitable for wide 1NosPT 50 | amp. | 50 volts 6.00

case) Dry-charged. range of adjustments, Di- 1N1462 50 | amp. | 100 volts | 7.00

$2.50 | dimensions: 1% “x15/16"x 1N1466 75 | amp. | 100 volts 10.00

e E 5F111‘1ﬁ" high. \\'elxhl:‘l%hoz. R{:g; :"g nmg. ggg vo}g :;gg
R & BRUMFIEL 5F-10,0008: 10,000 coil ohms. N1468 amp. vo 5

#3MOLS SPDT D RELAY | Goiriies 1,0 ma DC .ooooonsenns sa.05| 1303V | 180 | amp. | S0 volts | 16130

8.000 ohm 11/16” 5F-16,000-S: 16,000 coll ohms. 1N1474 130 | amp. | 100 voits 2
dla.  x 1 11/16” Operates 0.5, ma DC ............... $4.95| X_BAND PDWER LEVEL TEST SET,
long. Approx. weight = TS-36/AP

1 o0z. Hermetically POWER TRANSFORMER Brand new. In original
sealed. Standard 7-pin miniature base, Output: 12, 24, 38 volts. ] packing. was accessories.
$2.00 Measures 10 to 30 dbm.

Input: 100 volts. 60 cycles,

single-phase. W1l handle| 8700-9500 mc,
MINOR SWITCH 2 amps. Steelld"?xelé'!s (] $14.95
10-positlon.  3-pole  with hermetically sealed. 32 X RT-82/APX.6 TRANSCEIVER

stopper coll and reset cofl
6-12 volts D.C. off-normal
non-bridging wiper ap-

23 "xd43%"”. Wt 3% pounds.
$2.95

Easy to convert to 1215 Mc Ham Statlon.
Good Condition. Less Tubes........ $9.95

prox, dimensions: 4" long DIRECT-READING MAGNETIC S TS-34A /AP
x 1%” high x 1%” wide, COMPASS - 0SCILLOSCOPE
weight: 1 1b $9.95 Full-floating e¢ard. Ccompen- This is ready to plug
sating magnets. and dial light into 120 v, 80 coy.
24 VOLT DC POWER SUPPLY avail. in 6- or 12-v. bulb. Used. but checked out

Lumlnous dial.  Mfgd. and OK'd. In carry-

input: 115/440 volts A. 3 by
Bendix-1’ioncer, 3%" X 3% ing cace, less cords which are easy to

60 cycle, single phase.

Output: 24 volts D. C. at 25 x 3%". 1% Ibs muke. You look into light-shielding hood,
amps tapped primary and $8.50 postpald. thru a magnifying lens, and the small-tube
secondary (o vary voltage pleture is same as on a 3" screen. 0-30 db

unit contalns 0-30 volt D. C. | LORAN RECEIVER AND INDICATOR, | attenustors in 2 dh steps are so accurate
meter and 0-30 amp meter, MODEL that you use as 8 VTVM. Video flat 40 cy-
clrcuit breaker. filtered, selenlum type | 110 volt, 60 cvcle, single 214 e, Contln, sariable sweep 10 ¢¥-30 ke,
dim: 16” wide. 18" long | phase. 1700 to 2000 ke BEST OF ALL. there Is a "‘Start-Stop"
8%” hlgh, spprox. wt.: 70 Ibs. frequency range, 1 band. sw. position in which pulses to be viewed

CE wis: daanmeaes s $49.50 each | 4 channei, 5 screen. each trigger thelr own sweep: sweeps can
used In good condition, be varied 4%-8. 20-50, and 120-280 micro-

0iL CAPACITORS Phice sesscsa- $49.50 each seconds so accurate and linesr that you usge

1 mfd. 25.000 V. DC Westingh In- to measure pulse width. INVALUAB TO
terteen Type FP Style 1313854, RADIO COMPASS RECEIVER VIEW TV PULSES! Pulses may be
periodic or random. Dos. or neg., a3 low as

$39.95 each | B5/ABNT7 Frequency
10 or more. $35.00 each. I(C Price q-
RSA/ARN7 Price .
NERAL ELECTRIC FULL WAVE Loop LP21 LM Pr
IDGE GERMANIUM RECTIFIER Control Box C4/ARNT

Loor 1o l,“!’,o,s 0.1 v, and from a pip to 200 u-sec wd.
Bullt-1n delay lets sweep start before pulse
appears. AT THIS LOW PRICE NO ONE
NEED DO WITHOUT THIS WONDER-

GE
BR

im;ut“lslr vlt!mD:(\:c. U Indicator 181A Prce........ .95 EEEDS(‘OP% CoRDITTON —
pu vol a S . GOO] b oz e s$29)
amperes approximate di- 5 v

2 43" VARIAC TYPE V20 BC1335 2.CHANNEL F:?:)-gg:l:‘s’l“:lﬁg uf\l':

mensions: 4% x 4%" x
71%” long welght: 3% | input 120 volt AC 50/60

cycles output range 0-140 1s{complete with

ibs. 18 tubes operating
PRICE ...... $9.95 each | voits. from either 6 or 16
I'RICE $37.50 each volts D.C. (Seif-

contained power
supply). Crystal

TEST SPcl?PE—SY NCHROSCOPE—
control, sensitive

LSE ANALYZER TYPE AN/ARN-6
1D-58/APA-11. Late RADIO COMPASS |
productlon,  Modular Receiver R/101/ARNN-6. supreme circuit.
subassembly construc- 100-1750 ke. in 4 bands. Approx. dimensions
tion. Video amplifier Excellent condition. 11” x 10” x 6”. ADprox. 24 1bs. Unit com-
is tlat t0o 4 mc. Prico ...... seo.....834.50] plete with tubes, schematic dlagram_and
3BP1 presentation. Loop AS313-B.  Excellent | presetting instructions. Like new..$25.00
Test-scope  sawtooth Condition. Price ....$27.50 POWERSTA
25-20,000 cy. Has all Indicator IDYIB/ARN-6 | | T TYPE 20
normal test-scope Excellent Condition. nput 120 volt AC, 50/60
controls. As synchro- PEICE | e g memas g9.95 | cvcle output range 0-140
scope and pulse analyzer, accepts positive | Mounts MT-273 or MT-274 Excsellem volts AC, 2 amperes.
9.95

or negative pulses. Video delay circuit | Condition. Price Ea. ............. B PRICE ....... $9.95 oach

permits leading edge of pulse to be seen. | Control Box C-149A. Price ........ $15.00 POWERSTAT TYPE 116
Cn}ll:r::lled-glal ;'orlw(;llsﬂt Sllll‘)'é mlensures MANUAL hnp\:(o 120 \'?\lg. 50/60 cycle output range
pulse durations from 0.5 to microsec- B 140 volt , 7.5 amperes.

onds. Sinewave-oscillator calibrator meas- :{,:?dm:‘t"?u:,?e:al]ll?ﬁmleﬁlr:f:]lsonss' Dgz';s PRICE ‘? ...... ‘... .......... $16.95 each
:;?M':‘f;f{:":ﬁhg'gftquxm fachy i Dgggﬂ of diagrams and Schematics. Price $ 3.50] 4 COAX CABLE RG59A/U
i:mply regoulres 115v, 400 cy, 196 watts. g?llnr:{s i
ixternal 60 ¢y power supply may be made .@F\ ANTENNA W1 ¥

:303 furnishl plus 13150 andFl?OO \'dlchlnd J 3) 150 ft. stranded col?DEer o Y PRICE isiimsdbignss ...52.49 ea,
.3 vac. In excelient condition, with all : windup reel complete. All prices FOB Pasadena unless

19 tubes, schematic with parts values, PRICE ...ciauvan $2.95 ea. otherwise noted. No COD’s.

parts-location plctures, operating instruc-
tions, theory explanation, and maintenance

charts. Shipping weight 60 Ibs. Used. 12 FT. TELEPHONE
good. Price each $19.50 STRETCH CORD c & “ SALES co
G 58A COAX CABLE S ST e — %

RG S8A and a plug. i
52 OMM, 100 ft. lengths —........ ..$3.95 PRICE ..... LT 81,49 ea. TG E c°'%ﬂffa§'i'_7p;;§“"" Calit.
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atest SAMS BOOKS ror

EVERYONE IN ELECTRONICS

e |

=~ USE THIS HANDY ORDER FORM -
@ [ Science Projects in Elactromics. Learn basic electronics

pnnci$1u by actually building fascinating pro-
Jects. You begin with a demonstration of how to
use the VOM, and progress to more advanced
projects, 8o you gain an easy understanding of
modern electronics systems. Order $PJ-1,0nly $2.95
Hi-Fi Projects for the Hobbyist. Improve your present
hi-fi or stereo system at minimum cost. Easy-to-
build projects include: Rumbl filter; noise filter;
hi-gain antenna; transistorized microphone pre-
amp; record player; tape recorder; FM tuner, etc.
Order HFF-1,0nly..................... .. $2.50

CB Radie Construction mgcm Complete details for
building valuable CB devices, such as S-meter,
portable ant k itor receiver, selec-

tive call system, field strength meter, modulation
monitor, SWR meter, remote listening unit, etc.

O

a

Order CBG-V, 0nly....................... $2.50
Scionce Pry I Elclrieity. Uniquely planned
O science prom easily teach the faca about electric

current flow; electrical ts, terms, and circuits;
uctors & transformers;
capacitors, etc. Order SPE-1, only. ......... $2.95
(3 Transistor ignition Systams Handbook. Clearly oxplains
' the principles, installation and tuning up of these
new transistor ignition systems whic

uni
magnetism; DCe AC; idd

are revolu-

l {3 Amatear Radio Construction Projects. Shows how to build
40-80 meter band novice transmitter, 30-watt 15,
' 40, 80 meter tr itter, balun ant matching
unit, crystal-controlled converters, etc. Full build-

ing instructions. Order ARP-1, only.......... $2.50

' [ Science Projects in Elsctricity/Eloctronies. Demonstrates
basic principles of electricity and electronics through
the construction of fascinating projects that are not
only instructive but useful. Ideal for self-learning or
as science class project guide. Order $SPN-1, only$2.93

I
i
|
|
|
|
I
I
I
I
I
I
tionizing the auto industry. Order IGS-1, only $2.50 I
I
|
I
I
I
I
I
I
I
l
I

Ero'ecu. You not only learn computer circuitry but
useful devices as well. Order 80C-1, only .$2.9
O How to Read Schematic Diagrams. RSD-1. . ............. $1.50
D Radio Receiver Servicing. R: .95
D Modern Dictionary of Electronic .98
oTvV lmlcln, Guide. 868-1..............0 " .00
O Handbook of Electronic Tabl, Formulas. HT .95
O Electronic Experiments & Projects, ESE-1.......... 59
O Tube Substitution Handbook. TUB.T...... 50
D 191 Ways to Use Your VOM & VTVM........ .00
0O Und, dina T f & Colls. TAC-1 , 4.9

Famous ABC's Books

D Electronics Drafting. ORA-1.... 1.95 O Transistors. TRATY. . . 1.25
0O Electronic Test Equipment.STE-i 1.95 O Electronic Organs, ECO: 1.95
O Electronits. ELW-1............ 1.95 O Lasers & Masers, LAL-1.... 1.95

' O Short-Wave Listening. SWL-1... 1.95 0 Computers ....-... ... " 195
== == HOWARD W, SAMS & CO., INC, == wu

' Order from any Electronic Parts Distributor or mail to '

Howard W. Sams & Co., Inc., Dept. RT-4
4300 W. 62nd St., Indianapolis 6, Ind.

Send books checked above. $ enclosed.
[J Send FREE Booklist. [J Send Photofact Index. I

[ name I
} Address ' |

' City. Zone____State l
s |N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 s A
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Business Radio. During the past few years
the Business Radio Service has opened the
door to thousands who wish to use two-way
radio in the pursuit of their business or occu-
pation. UHF Business Radio Handbook
($3.95), a 192 page soft-cover text, covers
all aspects of the Business Radio Service, and
UHF  radiocommunications systems and
techniques. Ten comprehensive chapters pro-
vide the answers to questions concerning the
purpose of business radio, types of equip-
ment and its operation, UHF mobile and
fixed stations, antenna systems, servicing and
the interpretation of Federal Communica-
tions Commission Rules and Regulations
governing the business service.

B i ST
— L F — |
UL DD
HALHD)

HANDBOOK

LEB W Rdmes

This Bookworm has known the text’s au-
thor, Leo G. Sands, for many years dating
back to one of his earlier efforts—the first
hard-cover text on CB radio. Leo’s creden-
tails are of the first magnitude and so is this
latest volume published by Howard W. Sams
& Co., Inc. n

“How 'ya coming, Ed?"

RAD10-TV EXPERIMENTER




ST

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License,

License

If you want a 1st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit.
ting equipment,

Pick the course for your career...

v

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact”’ program . . .
Carrier Telephony too, if
you so desire,

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters,

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
loyer understands its significance. In your possession, an
E‘CC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
ﬁuickest, most economical way to prepare for the FCC

icense examination. And that’s why we can make this
exclusive statement:

The training pro%:ams described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

select the program that fits

Before you turn this page,
your selection on the

your career objective. Then, mark

Cleveland Institute

oA TED

.

of Electronics

1776 E. 17th Street, Dept. £X-6
Cleveland 14, Ohio

oliva.
o A,

&
P 5
g 51V

Aceredited Member

ApriL, 1964

coupon below and mail it to us today. We’ll send you.. ..
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Clevetand Institute of Electronics
1776 E. 17th St., Dept. LX-6
Cleveland 14, Obio

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST—

[0 Electronics Technology
[ Industrial Electronics

How to Succeed
in Electronics

wwmmw%,

[0 First Clase FCC Liconse
{1 Electronic Communications

[:] Broadcast Engineering [:]
other
Your present tion
1 Name______ - " .
1 (please print)
| Address_.__
City. — Zone___State__________.__

Approved for Veteran’s Training under Korean GI Bill. EX-6
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Garage Door Opener

Home owners who would like to drive right
into the garage and let electronics open and
close the garage door have a new system
available—the “Alliance Genie” remote con-
trol. The transmitter and its companion re-
ceiver are certified to meet FCC rules, Part
15, Sub-Part C. The palm-sized transistorized
transmitter operates on a single, low-cost

22¥%2-volt battery on one of 21 channels and
triggers the receiver from 50 to 125 feet
away. The list price of the complete “Alli-
ance Genie” remote control system, includ-
ing AT-10 transmitter, AC-10 receiver
mounting kit, hardware and full instructions,
is $78.95 (For more details, write 1o The
Alliance Manufacturing Co., Inc., Dept.
MJ682, Alliance, Ohio.)

“Stereo-Verb”
For Car Radio

All of the listening pleasure of stereo can
now be applied to any car radio, inexpen-
sively and in only ten minutes, with the
“Stereo-Verb” made by the Gibbs Special
Products Corp. The Stereo-Verb, a reverb-

erator that connects to either your car’s
radio’s front or rear speaker, develops a rich
stereophonic effect by restoring natural
sound reverberations that are lost in ordinary
radio transmission. The device develops this
effect by delaying sound through electronic

means to produce pure, large-hall tones, even
inside an automobile. Priced at $34.95, the
attractive unit mounts under the dashboard.
(Full details may be obtained by writing to
Gibbs Special Products Corp., Division of
Hammond Organ Company, Dept. 682,
Janesville, Wisconsin.

FM Communications Receivers
30-50 Mc. and 152-174 Mc.

Two new 8-tube FM communications receiv-
ers priced at $59.95 each are now available
from Lafayette Radio. The HB-75 tunes 30-
50 mc. and the HB-76 tunes 152-174 mc.
Useful for monitoring emergency, commer-
cial or industrial communications, the receiv-
ers offer a new bonanza to the SWL spe-
cialist. Each set has seven-tube performance
with a 3-gang tuned RF stage that really

pulls-in stations. Other features include: sen-
sitivity of 4 microvolts or less for 20 db
quieting; all-electronic squelch circuit; 5”
PM speaker; illuminated 7% " slide-rule dial;

RADIO-TV EXPERIMENTER
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Waiting For A Lower Priced Color TV?

HERE IT I8!

Heathkit High Fidelity 21" Color TV For As Low As $349!

Enjoy The Beauty Of Color TV with the added fun
and satisfaction of a Heathkit! Wait no longer!
Order yours now!

The Waiting's Over ! The new Heathkit High Fidelity
Color TV with the finest color circuitry, components,

and performance possible today is yours for as little

as $349! Goes together quickly, easily. No special
skills or knowledge required! And you enjoy quality
features and “‘true-to-life” color pictures comparable
to units costing $600 or more!

Finest Color TV Possible! 27 tube, 8-diode circuit
with optional UHF « High definition RCA 70° 217
color tube with anti-glare, bonded-face safety glass
« Degaussing coil & built-in dot generator for perfect
picture adjustments » Automatic Color Contro!l -
Gated Automatic Gain Control for peak perform-
ance » 24,000 volt regulated picture power < Hi-Fi
sound with outputs for speaker and hi-fi amp + De-
Juxe Nuvistor tuner with **push-to-tune” fine tuning
for individual channels - 3-stage high gain video I.F.
« Line thermistor for longer tube life and thermal
circuit breaker for component protection « All criti-
cal circuits factory built & tested ¢ Can be custom
mounted (requires GRA-53-3 mounting kit) or in-
stalled in handsome walnut-finish hardboard cabinet
« One year warranty on picture tube, 90 days on parts.

Save On Maintenance Costs! The Heathkit instruc-
tion manual contains circuit diagrams, alignment
and theory sections so you can easily make adjust-
ments and replacements should it become necessary.
No expensive service contract or calis!

APRIL, 1964

Kit GR-53, chassis & tubes, 118 lbs... .. ... $349.00
G RA-53-1, walnut hardboard cabinet, 70 lbs. . . $49.00
GRA-53-3, custom mounting kit, 10 lbs... . ... $4.00
GRA-53-2, UHF Converter, 3 lbs........... $20.00

FREE 1964 HEATHKIT CATALOG
Gives full description and specifica-
tions of Color TV, plus over 250 others
in Test, Amateur Radio, Hi-Fi, Marine,
Educational fields! Send for your Free

copy now!
|

HEATH COMPANY
Benton Harbor, Mich. 49023

19-4-1
0 Enclosedis $ , plus shipping. Please send
modei(s)

0 Please send my Free 1964 Heathkit Catalog.

Name

Address

City State Zip
Prices & specitications subject 1o Change without notice. CL-172R
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New Produects

and transformer-type power supply. (Lafay-
ette Radio, 111 Jericho Turnpike, Syosset,
L. 1., New York.)

Brainac for the
Brainy Child

Here is a combination informative manual
and junior electrical lab that lets the junior
scientist perform 32 experiments. The ex-
periments range from simple electrical cir-
cuits, switching circuits and electric signs to
information and quiz games, codes and com-
bination locks, computing machines, and
logic and reasoning machines. Circuits for
the experiments can be wired upon a stamped

masonite circuit board. Two switch disks, a
bank of five bulbs, supply of electrical con-
tacts, battery holder, wire and hardware com-
plete the equipment in the computer set.
Priced at $6.95, the BRAINAC K-25 is now
available in toy and hobby stores and major
department stores throughout the country.
(Science Materials Center, Inc., 220 East
23rd Street, New York, New York 10010.)

Transistorized
Ignition System

Why transistorized ignition systems? Simple:
elimination of bluing or burning of points;
improved gas mileage; faster starting in cold

weather; smoother performance at all engine
speeds; higher maximum engine speeds and
power output, and more just to name a few.
The Kapner Model K-70 transistorized igni-
tion system, priced at $34.95, is designed for
use with any car, truck or marine engine

whether it be 4, 6, or 8 cylinders. Installa-

-tion of the K-70 is accomplished without the

necessity of disturbing in any way either the
old ignition ballast resistance or by-pass.
This troubie free feature is made possible by
the inclusion of a specially designed ignition
relay. The system is offered on an “examine-
and-try-before-purchase” basis letting the
user try before buying. (Request free offer
#L-50-682. Kapner, Inc., 1924 Washington
Avenue, Bronx 57, New York.)

Single Sideband
CB Transceiver

The makers of the Mark Sidewinder Model
SSB-27 CB Transceiver claim to have come
up with the first true single sideband unit

-

that creates 46 out of the present 23 citizens
band channels, with selectable upper and
lower sideband. There is no carrier to waste
power or cause interference, and there is no
duplicated sideband. All of the legal five

RaAp10-TV EXPERIMENTER



Get two soldering temperatures

in a single soldering tool!

Dual Heat Soldering Gun Kit

Everything that’s needed for quick, easy
soldering and scores of household repairs.
Features the same Weller *‘Expert’’ Dual Heat
Gun that’s used by professional servicemen
and homecrafters the world over. Pull the
trigger—tip heats instantly and spotlight illu-
minates work. Two trigger positions give a
choice of two soldering temperatures. You
can switch instantly to high 140-watt or low

For hi-fi kit building For electrical repairs

100-watt heat to suit the job. By using high
heat only when necessary you prolong tip life.
Tipis made of copper for superior heat trans-
fer and premium plated for rigidity and long
life. Included: 3 soldering tips, tip-changing
wrench, flux brush, soldering aid, solder. And
everything is in a colorful, break-proof plastic
carrying case. Model 8200PK. $£95
Weller Electric Corp., Easton, Pa. tist

For many other jobs

For mending metal
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New Products

watts is concentrated in only one sideband.
Gone are the whistles and heterodynes nor-
mally encountered in AM. The CB net price
is $299.50, but you will want to learn more
about the unit to realize the price tag is a
rock bottom price. Just write to the manu-
facturer and tell them Rap10-TV EXPERI-
MENTER said that all the facts can be had for
the asking in Bulletin MP-63X. (Mark
Products, Division of Dynascan, 1801 West
Belle Plaine Ave., Chicago, Illinois 6061 3.)

Talking Cat
Rear Speaker Kit

The latest addition to the “pussy cat”
craze is a “Talking Cat” rear speaker kit
which is both functional and decorative.

Looking more like a feline than the enclo-
sure for a 2V inch speaker, it provides an
easy-on-the-eyes extension loudspeaker for
car, home or office with ultra-simple installa-
tion (no need to drill large holes) in min-
utes. The cat has white fur and a pink
ribbon around its neck. It comes with 10
feet of installation wire. Price: $8.95.
(Wallfrin Industries, 3820 14th Avenue,
Brooklyn 18, N. Y.)

Transistorized
Hi-Fi Receiver

The latest trend in hi-fi components is the
integrated wide-band AM, FM and FM
Stereo tuner, preamplifiers and power ampli-
fiers in one cabinet—usually walnut. Just
add a hank of wire for an antenna and two
speaker systems and presto—instant hi-fi. The
new all-transistor, all-mode stereo receiver,
Model AR-13, by Heathkit is just such a unit
and sells for $195.00 in kit form. Some of
the specifications are: 20 watts/8-ohm load

RADIO-TV EXPERIMENTER




RAD-TEL’S

QUALITY

BRAND NEW
TUBE SALE!

LOW, LOW PRICES--COMPARE

*Manufacturers Suggested List Price

ONE YEAR GUARANTEE

RAD-TEL WILL REPLACE ANY TUBE THAT DOES
NOT GIVE EFFICIENT PERFORMANCE FOR
1 YEAR FROM DATE OF PURCHASE.

ONE DAY SERVICE

OVER 500 TYPES IN STOCK

ORDER TYPES NOT LISTED

| Send For New Tube & Parts Catalog
e Send For Trouble Shooting Guide

TUBE SUBSTITUTION BOOK

B Over 11,000 direct tube
substitutes
B Only all-inclusive directory of
electron tube equivalents:
- For USA electron tubes
— Substitutes for foreign tubes
— Picture tubes, newer models
- Picture tubes, older models
transistor replacements
Army-Navy, V.T. substitutes

Easy to work on

W CHEATER CORD set while panel is off.

6 ft.. No.154 29¢ ea. Lots of 3—25¢ ea.

<~ RAD-TEL TUBE CO. .

> ano HI-Fl
55 CHAMBERS STREET, NEWARK. NEW JERSEY 07105

TERMS  25° deposit must accompany all orders. balance C.0.0. Orders under 35
40d 31 handhing charge plus postage. Orders over $5 plus postage. Approx. B tubes
per 1 [b Subject to prior sale. No C.0.0°s outside continental U.S.A

Fast, Dependable service — Selling direct by mail for over 16 years

- - - - -y

RAD-TEL Tube Co. Total A
Total
Dept. RTV Pg,:(s) s
55 Chambers Street POStAZE S
Newark, New Jersey 07105 Grand
Total $

ENCLOSED IS § Please rush order.

0 TUBE SUBSTITUTION BOOK, No. 193 @ 1.25 EACH
SEND: ——Cheater Cord 29¢ ea. Lofs of 3 - 25c ea. #154
Orders under $5.00 - Add $1.00 handiing charge - plus postage.
[JSend FREE Tube .and Parts Cataiog

NAME

CITY

FREE!

O Send FREE Trouble Shooting Guide

ADDRESS

20NE...

. STATE.

e o = e R s

Price | Qty. Type Qty. Type  Price [ Qty. Type  Price
79| __6AUl 87| —_6K6 .63 |__12€cU5 .58
62 |__ 6AVE 41| 654 .52 |__12cus 1.06
.79 | —6AwS .90 | __6SATGT .99 |__12CX6 .54
55| __6AX4 66| __6SH? 1.02 [___12D4 .69
79| __6aXS J4| __8658)7 .80 |_12D€EB8 .83
.19 | —6BAB 50| __6SKTIGY .95 |__12DL8 .B8
.79 | __6BCS 61| _6SLIGY .84 |__.12DQ6 1.04
77| —s6BC8  1.04| ___6SN7 .65 |_12DS7 .84
75| __6BEG 55| __6SQIGY .94 |__12DTS .76
72| __6BFS .90 | __6T4 .99 | 12077 .79
651 __6BF6 44| ___6T8 .8% |.._12078 .78
82| __68BG6 1.70 6us .83 |__12D0w8 .89
.96 ] ___6BHE .98 | —6V6GT .54 | __120Z6 .62
46| ___8BJ6 68| ___6w4 .61 | ___12EDS .62
S4)___eBJ7 79| __6W6 J1 |__12€EG6 .62
42| ___6BK? .85 ___6X4 41 1 12EK6 .62
63| ___6BL? 1.08|__.6X8 .80 [__12ELe .50
15| ___6BNS J4|__Ta8 .68 |__12€Z6 57
.78 __6BQ6  1.12| _TAU? .65 | ___12F8 .66
.58 | __6BQT 1.00|___TEYE 75 | __12FA6 .79
56 |.__.6a8Us 70 | 7Y4 .69 [__12FM6 .50
56| ___6BX7 1.11 | ___BAUS .90 | __12FR8 .97
.58 | __6BI6 55| —8AWS 83 [__.12FX8 .90
.88 | __6BZ7 1.03 | —8BQS .60 | _126C6 1.06
60} ___6C4a 4% | —8CGY .63 |__12J)8 .84
54| __6CB6 .58 | __.8cm7 70 | 12KS 75
.89 | ___6CD6 1.1 | _BCN7 97 |__12L6 .73
63| __6CG7 .61 | ___.BCS? .74 | _125F7 .69
JS5| __6cGs .80 | —_8EBSB .94 | 12SK7GT .85
63| ___6CLs 79| __8FQ7 .56 |-—125L7 .80

1.01 | ——6CM7 69| __9cCL8 J9 | 125N7 .67
.61 | . _6CN7 70 | —11€CY7 .75 | _125Q7GT .91
851 ___ecas .82 —12A4 .60 f__12VU7 .62
.60 | __6CR6 .60{ —-12ABS .60 | __12v6 -63
.79 | .—6CS6 57| —12aC6 .55 |__12wé Al
80} __ _6CS? 69| ___12aD6 .57 |_12X4a 47
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TUBE CO. NOT AFFILIATED
ER MAIL ORDER TUBE COMPANY
——_5AQS 84| __8CUS .58 ___12AE6 .50 | 17AaX4 .67
—5ATS8 831 ___8CUs 1.08} __ 124E7 94 |__170G6 1.06
— SBK7 86| .___6CYS 70| __12AF3 73 | 18FWE .49
—58Q7 1.01| __6CY? J1| ___12AF8 .67 | 18FX6 .53
—_5BR8 .83| —6DA4 .68 __12aJ86 .62 | __18FY6 .50
—_5CGe .81 | _ .6DEG6 61 __12aLS .47 |—_19aU4 .87
—5CL8 .76| __6DG6 62| __12aL8 .95 | 198G6 1.39
~——5Ccas 84| __60J8 1.21| —12AQ5 .60 | —19EAS 79
——SEAS .80 | —6DK$& 59| ___12aT6 .50 1978 .85
— _SEUSB 80| —6DN6  1.55| __.12AT77 76 | 21EX6  1.49
__s6 72| __ebae  1.10[ __12aue .§1 [__25ax4 .70
— 5718 .86 | __6DTS .81] __12aU7 .61 |___25CS 53
—S5u4 60| __6DT6 53| __t2ave A1 [_25CAS .59
——5U8 .84 | ___6DT8 94| __12av7 .82 |___2s5cp6 1.52
sV s6| __6EA8  .79| __t12axa .67 | _ 25CUs 1.11
—5X8 .82 | —6GEBS T3 ___124aX7 £3 |- _.250N6 1.42
—5Y3 .46 | __6EBB 84| ___12aY7 1.44 | __ _25EHS .55
-——6AB4 46 | —6EMS J7—12a27 .86 | __25L6 .57
—6AC? .96 | —6GEM? 821 __12B4 .68 | __ _25w4 .68
——6AF4 1.01 | —6EUS 79| _128D6 .50 | __32€ETS .55
——6AGS .70 | —6EVS JI5{___12BE6 53 | __3scs 51
—6AH4 81| —6EWE 57]_128F6 .60 | __35L6 .60
—_6AHE6 1.10| —6EY6 JSP.__12BHT .77 | ___35wW4 .42
——-6AKS .95 | —6FG? 69! __12BKS 1.00 | ___3525 .60
—_BALS A7 | —6FVB 79 ___12BLS .56 | —.36AM3 .36
— _6AMS .78 | —6GH® .80| __12BQ6 1.16 | __.508BS .69
-—86AQS .53 | —6GKS 81| __12BR? .74 |.__S0CS5 .53
—BASS .60 | —6GK6 79| —128BVY .76 | __SO0EHS .55
— 6ATE .49 | __GGNS 94 __128Y7 77 | —_soLe .61
—6ATS .86 | ——6HE 88| __12827 .86 | ___70L7 .97
—6AU4 .88 | ___6JSGT S1f___12CNS .56 | 11723 .es
-—6AUS 52| —6J6 1| __12CRS .67 | 807 75
23
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Fill 1n coupon for a FREE One Year Subscription to

OLSON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW, WHOLESALE
PRICES on Brand Name Speakers. Ch:mgcrs Tubes,
Tools, Stereo Amps, Tuners, CB, and other Bargains.

NAME
ADDRESS.
CITY. ZONE___STATE

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

OLSON ELECTRONICS

INCORPORATED

531 S. Forge Street Akron, Ohio 44308

Jobs look for YOU
in ELECTRONICS

Learn FAST—EARN FAST with
MTI'S Unique Exclusive Training. ine

Whether it's a BIG PAY JOB
you want or the chance to be
YOUR OWN BOSS — your big
opportunity today is WAITING
for YOU in ELECTRONICS!
MTDI’s unique SELECT-A-SKILL
method quickly, easily qualifies you
for the type of electronic work that's
exactly right for YOU—CO
MUNICATIONS ELECTRONICS,
INDUSTRIAL ELECTRONICS, or
RADIO & TV SERVICING. Previ-
ous experience proved unnecessary.
Age no obstacle. You learn by doing,
using your hands as well as your
head-—building electronic equipment,
testing and experimenting with
SEVEN BIG MASTER ELEC-
TRONIC KITS! Train at home, in
leisure time or through resident
courses in Jacksonville. And you can
carn while you learn!

MAIL COUPON TODAY fnr FRH- ROOK

and MTIU's unique SELECT-A-SKILL

Opportunity Finder that can uke llnr LIS

work out of YOUR FUTURE!

_ MASSEY TECHNICAL INSTITUTE

Dept. 50-BD-02, Jacksonville 6, Florida

An ACCREDITED Mmbo'. Nltwud Home Shndr Council

MASSEY TECHNICAL [NSTITUTE
Dept. 50-BD-02, Jacksonville 6, Florida
your FREE
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SKILLS PAY BILLS
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ploved—there i« NO
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our fununre!

rush to ne,
without oblgation
BOOK
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New Produects

(Heath Rating) or 33 watts/8-ohm load at
0.7% total harmonic distortion, | kc.; =1

db from 15 cps to 30 kc at rated output; =3
db from 10 cps to 60 kc at rated output; hum
and noise at least 50 db; channel separation

40 db at 20 cps and 20 kc. Overall dimen-
sions are 17" long x 53%” high x 143" deep
and has an extruded gold-anodized alumi-
num front panel. (The Heath Company,
Benton Harbor, Michigan.)

Jensen Adds
Multitude Of New Speakers

The Jensen Manufacturing Company, long
a pace-setter in the hi-fi scene, has expanded
its Concert and Viking loudspeaker lines to
consist of 164 units. The new additions
make it possible for Jensen distributors to
fill all general purpose and replacement
speaker requirentents. The speakers range

in size from 2” to 15” in size, in a wide
variety of impedances and in both oval and
round shapes. Specific design speakers fill
needs in the following areas: general pur-
pose, auto, communications, theatre, hi-fi,
miniature, musical instrument, and concert/
fidelity. Prices vary. (Jensen Manufacturing
Company, 6601 South Laramie Ave., Chi-
cago 38, 1l.)

Rap10-TV EXPERIMENTER



13 Boats You Can Build on a Budget

Here they are! 13 Boats designed for the
amateur'boatbuilder with built-in budget
appeal. Their very low costs have been achieved
through special economy designs that are sure
to give you more boat for every dollar spent.
Listed below each boat are your approximate
material cost and your time of construction to
make it easy to choose the boat best suited to
your needs and to your budget.

Remember, too, it’s easy to build a boat from

24—RANGER--Outboard Cruiser
Materials cost: $227.00
Construction time: 70 hes,

17-ft. outbosrd crulser., Sests four or
sleePs two. Takes 25 to 50 hp motors,

High-speed Vee-bottom design. All accom-
modsbions included. Plywood construction

106—PETREL—Multi-purposs sloop

Materials coss: $163.00
Construction time: 85 hrs.

16-1t. sailer that can be bullt s &n open-
€ockPIt Tacing craft o7 as & cabin selling
model with st¢commodations for overnight
trips. Can slso be sdapted to outbosrd or
air-cpoled inboerd motors from 1 to 6 hp.
Seats four. Weight complete, 650 Ibs.

150—NANCY JANE—Inboard
Runabout

Materiols cost: $137.00
Construction time: 120 hrs.

19-1t. all-purpose inbosrd runsbout of
durable cockpit deslgn with or without
cabin. Takes marine or converted auto en-
glnes up to 100 hp. Single screw. Plywood
construction over oak frame.

154—MUSTANG—Speed Runabout
Materials cost: $62.00

Construction time: 38 hes.

10-1t. high-speed runsbout that sests
three comfortabiy. ldesl for usa with mo-
tors up to 8 hp. Good sute-top bost.
Sturdy plywood construction.

APRIL, 1964

an SeM craftprint —as witness over a quarter
million amateur boat builders who have. Each
craftprint comes complete with fully detailed,
enlarged-size drawings, a complete materials
list and step-by-step building instructions. No
special tools are needed to build a professional
looking boat from our plans, no special skills.
For the boat of your dreams at a price you

can afford order the craftprint of your choice

today!

137—SKEETER—Ligpht Racer
Matericls cost:
Construction ti

8-ft. lightning-fast, blunt-nosed racing
hydroplane. Will take outboard motors up
10 10 hp. Plywood snd can construction
mdies 1L ight and essy to handle.

v gl
165—YELLOW JACKET—Racing
Hydro

Materials cost: $39.00
Construction time: 20 hrs.

8-ft. Class A racing hrdroplsne for use
with 743 hp motor t. seaworthy. Sim-
Ple construction.

- TS

239—SEA ROVER—Tri-model Outbd.

Materials cost: $212.00
Construction time: 65 hrs,

Can be dullt a2 & sports, utllity or cebin
model In either & 15 or 17 ft. length.
Weight of hull: 330 1bs. Capecity: sports
mede! seats three persons In forwerd sest
and four persons In eockplt on aluminum
folding chairs. Construction s exterlor
plywood over framework. The unusus) de-
sign of this boat gives It excellent ma-
neuvering qualities.

AR kil £
.;.;E) .

267—SCAT CAT-—3 Point Racer
Materials cost: 358.00
Construction time: 45 hrs.

8%-ft. 3-point racing hydroplane meeta
requirements of Class A and B racing rules.
New advanced hull design. May be bullt Ia
frattion of time ordinarlly required for
such & ¢raft. Three-ply Ar over spruce
construction.

206—TERN—Sailing Racor
Matrsials cost: $153.00
Construction time: 75 hrs.

There's 8 charm about the titler of &
Salier that's not matched by the wheel of
& motor-powered bost. Even wilh her 72
sq. tt. of “Tern™ is remarkably stable,
many ss four persons sboard.
1y easy Lo bulld. Common
sll you reslly need.

Lz
= L,
L - -

201—PLAYBOY—Sports Runabout
Materials cost: $155.00
Construction time: 50 hrs.

smrp! suled llke & sporty Inboard—
ayboy.”” From her wrep- sround
nlll to the forward cockpit. “"Play-

bout In looks snd per-
formence. ohnson of Evinrude 35,
“Playboy™
mph. Lens! Beam, 5 ft. 9 in.
oversll. Weight of hull, 300 1bs. with all
equipment aboard except motor. Idesl for
extended trips aflost, hauling water skiers
ard equsplenes, or ss a eporty fishing
crait.

I':“'

270—SEA FLEA—MIidget Sailer
Materials cost: $33.00
Construction time: 24 hrs.

The lu utilizes short, easily dlsman-
tied spars that be carried stop an sute
83 convenlently as the bost itsell. Length,
10 ft. Beam, 42 In. Welght: Hull, 90 lbs..
apars, 15 lbs.

210—SEA BABE—Sports Cruiser
Materials cost: §254.00
Construction time: 70 hrs.

151t sports crutser, Idesl for trips in
protected wsters. haullng water skiers or
squsplanes and trolling o deep-water fish-
ing. Sleeps two persons for overnight
€1uising Or sests four persons. Speeds up
1o 32 mph with a 25 hp outboard. Handies
€asily on & 3-wheel traller,

e oy

1 - i
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266—GLIDE EASY—Canos

Materials coxt: $50.00
Comitruction -time: 30 hrs,

15-ft. combinstion pPlywood and fiber-
glass construction. Can de used as a dou-
ble-ender-paddling canoe or with square
stern snd powered by outbosrd motors up
t 4 hp. Includes Plans for outrigger and
pontoon.

—THE _CRAFT PRINTS ABOVE ARE $3 EACH

SCIENCE & MECHANICS / Craftprint Division
| 505 Park Avenue, New York, N. Y. 10022

Enclosed is $
boat plans circled below.

24 106 150
206 210 239

154
266
Complete plans for any of the above boats are $3.00 for each
plan ordered. However, if you order two or more plans at
the same tjme, you may deduct 25¢ per plan. That is, for two
plans you moy deduct 50¢; three plons 75¢, etc.

®0
for which please send me the

157
267

165 201

270

Name.
s (Please print)
ress
Zip
City. State Code.

{Sorey, no C.O.D.'s or stamps. Satisfaction guaranteed
of money refunded.)

25



wowrr MCGEE’S
10ee CATALOG

1001 BARGAINS IN

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

McGEE RADIO CO.
| 1907 McGee St.
I Kansas City 8, Missourl
[J SEND 1964 McGEE CATALOG

l NAME
HOME-IMPORT
BUSIMESS-Make Big Profits

1 New Drop Ship Plan offers you
first day profits! Deal direct
with overseas sources at prices

/ shown. Dazzling bargains with
Derringés no investment. Fullor sparetime.
Pistol $5.74 Write for FREE BOOK todavto...

MELLINGER, 1554 S.Sepulveds, Dept M1184, LosAngeles25

When Answering
Advertisements Say
You Saw It In

Radio-TV Experimenter
Electronics

EARN Engineering DEGREE

You can earn an A.S.E.E. degree at home. College level HOME
STUDY courses taught so you can understand them. Continue
your education, earn more in the highly pald electronics industry.
Missiles. computers, transistors, automation, complete electronies.
Over 27,000 graduates now employed. Resident school avallahle
at our Chicago campus—Founded 1934. Send for free catalog.

American institute of Engineering & Technology
1139E West Fullerton Parkway, Chicago 14, Il

12 WATT
TRANSISTOR AMPLIFIER

A beavtifully engineered 12 watt Transistor Amplifier for
music systems, public address, paging, and many other
uses. Complete with husky A.C. power supply. Uses two
power ftransistors with thermister bias &rotecﬁon. Input
impedance 16 ohms. Output impedance 200 ohm line. Two
volts across 16 ohm input drives to full 12 watt output.
Room for additional stages if desired to increase gain.
These amplifiers built to run continuous duty. Chassis 94"
L x 234" W x 478" high. New original manufacture pack-
ing. Shipping weight 12 Ibs,

$995 Plus Postage
TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator which
plays through tiny broadcast band, Radio will
operate mike or phono pickup. Originally de-
signed to add Stereo to regular monaural sys-
tem and priced at $16.75 each.

SPECIAL $9 50 Plus Postage

CLOSE-OUT :
PRICE ONLY .. EACH & Handling

CAPITOL COMMODITIES CO. INC.

4757 N. Ravenswood Ave., Chicago 40, lllinois
PHONES: LO 1-3355
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New Products

15° Stylus
Hi-Fi Cartridge

The new Shure Stereo Dynetic cartridge,
called the M44, represents a notable ad-
vancement in cartridge design. It is one of
the first to use a 15° stylus especially set to
track records at the same effective vertical

stylus angle major recording companies are
now using to cut records. The 15° angle
has also been proposed as the standard of
the Record Industry Association of America
and the Electronic Industries Association.
The M44 reduces IM and harmonic distor-
tion form 75% to 90% when compared to
previous distortion-free cartridges. The
stylus is tipped with a diamond with either
a .0005 or .0007 diameter tip—$49.50 and
$44.50 respectively. (Complete specifications
are available from Shure Brothers, Inc.,
Dept. 682, 222 Hartrey Avenue, Evanston,
Hlinois.)

Simple Kit :
Makes Code Practice Oscillator

The Knight-Kit model LC-1 code practice
oscillator is specially designed to lend a help-
ing hand to aspiring Hams, scouts, students,

hobbyists and short-wave listeners wishing to
learn Morse Code. The kit includes an ad-
justable hand key and provides code recep-
tion via built-in loudspeaker, external
headphones, or by means of a flashing light.

RaAp10-TV EXPERIMENTER




Power is obtained from a “C” battery.
Construction time is a few hours. Price:
$7.95. (Allied Radio, 100 North Western
Ave., Chicago, 1ll. 60680)

36-Watt
Stereo Amplifier

A new addition to the EICO Classic Series
is the Model 2036 36-watt integrated stereo
amplifier. If you prefer continuous power,
the unit is rated at 28 watts, total of both
channels. Harmonic distortion at 10-watts
per channel is 0.5 per cent and the unit ex-
hibits excellent overload, transient, and reg-
ulation characteristics. Considering the price
(Kit—$74.95, Wired—$114.95) here are
two specifications that bring the Model 2036
into the best buy category: IHFM power
bandwidth at rated continuous power, 1%
harmonic distortion—30 cps to 20 kc., and

frequency response—=1 db from 15 cps to
40 kc. Noise is down 65 db on phono input,
80 db on tuner, tape and AUX inputs. (EICO
Electronic Instrument Co., Inc., 131-01 39th
Avenue, Flushing, New York 11352)

Photo-Electronic
Relay System

The new Lafayette PC-45 Photo-Electronic
Relay System is a complete warning or
counting system consisting of two units—
a light projector and a relay. Uses of the
PC-45 include an intrusion alarm, a counter
for merchandise or people, and to signal the
arrival of persons entering a room or store.
A removable infra-red filter is used on the
light projector when the PC-45 is used for
security purposes. Maximum operating dis-
tance between units is 15 to 20 feet with the
filter, 35 to 45 feet without the filter. The
device may be used to trigger electric bells,
buzzers and counters. Price: $18.95.
(Lafayette Radio Electronics Corp., 111
Jericho Turnpike, Syosset, L. I, N.Y.) 1
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now there are 3
time & tool-saving
flouble duty sets .,

New PS88 all-screwdriver set
rounds out Xcelite's popular,

compact convertible tool set line.
Handy midgets do double duty -
PS8s8

when slipped into remarkable
hollow ‘‘piggyback” torque ampli-
fier handle which provides the
grip, reach and power of standard
drivers. Each set in a slim,

trim, see-thru plastic pocket case,
also usable as bench stand.

PS7

2 slot tip,

2 Phillips
screwdrivers,
2 nutdrivers

S slot tip,
3 Phillips
screwdrivers

PS120

10 color
coded nutdrivers

Please send free literature N563.
name

address

city state & zone

-
|
|
: XCELITE INC. - 64 BANK ST., ORCHARD PARK, N. Y.
|
|
|
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Ask
Another O

By Joseph Marshall

RaDIO-TV EXPERIMENTER brings the know-
how of an electronics expert to its readers.
If you have a question to ask of Joe Mar-
shall, just type it on the back of a 4¢ postal
card and send it to “Ask Me Another,”
RADIO-TV EXPERIMENTER, 505 Park Ave-
nue, New York, New York 10022. Joe will
try to answer all the questions in the avail-
able space in up coming issues of Rabio-TV
EXPERIMENTER. Sorry, Joe will be unable
to answer your questions by mail.

Question: I want to listen to a station on
1500 kc., 300 miles away; but a local station
on 1520 kc., causes too much interference.
What can I do to eliminate the interference?

GAS, Cranford, N.J.
Answer: The simplest and least expensive
way to handle this problem is to obtain a
transmitting type crystal cut for 1520 kc.,
and connect it as indicated below, with a
switch so you can cut it out of the circuit
when you want to listen to the local station.
Suitable crystals can be bought surplus for as
little as one dollar, or for between $3.00 and
$5.00 from Texas Crystal Co. and other
crystal manufacturers. A tolerance of .05
percent is good enough. If you still have
interference from the sidebands, try resistors
across the crystal from 50 ohms up; use the
highest value that will do the job.

Question: I note that the transmission of

music by amateurs is banned. Why?

ADC, Los Angeles, Calif.
Answer: Once upon a time amateurs were
permitted to test with music; but as so often
happens the privilege was abused and tests
became broadcasts. The FCC then banned
musical transmission.

It makes sense. No really useful purpose
is served in amateur service by transmitting
music and unless the bandwidth of the trans-
mitter is carefully limited to 3 kc., music can
produce sidebands 10 kc. or more from the
carrier and thus cause a great deal of inter-
ference. On the other hand if the bandwidth
is limited to 3 kc. music is scarcely worth -
listening to.

Question: Can you give me the titles of some
books on fundamentals of radio and elec-
tronics that are really simple to understand?

LJ, Bryan, Ohio
Answer: We think one of the best is our own
ELEMENTARY ELECTRONICS. The 1964 edi-
tion should be obtainable on your newsstand
for only 75¢. We can also recommend the
following:

Getting Started in Electronics

Allied Radio Corp. #37K705 50¢
Understanding Amateur Radio

American Radio Relay League 2.00
ABC’s of Electronics

Howard W. Sams Co. 1.95

After a few bites of the above you should be
able to make sense out of:

Radio Amateur’s Handbook

American Radio Relay League 3.00

In each and every issue of RaADIO-TV
EXPERIMENTER there is an interesting cal-
umn called Bookshelf that highlights the
best in hard and soft cover books. The
column’s author, Bookworm, reviews both
new and old texts that are rated the best in
their areas.

Your local library undoubtedly has others
that will serve the need. Why not visit it and
look over the shelf on radio and electronics
and pick one that seems right for you.

Question: I read somewhere that experiments
have shown that the average person can’t
hear distortion of less than 1%. If that is so
why do we have to have distortion as low as
.1% in hi-fi amplifiers? A.D.C., Passaic, N.J.
Answer: Research also shows that the av-
erage American male wears a size 40 suit

Rap10-TV EXPERIMENTER




YOUR
BEST

AEWSSTAND

CAR & MOTOR

Step-by-step articles
on car servicing, main- |
tenance and modifica- |
tions—all dedicated | |
to the mechanically-
minded reader withan
automotive interest. |

NO. 677 —KITCHEN AND BATH
IMPROVEMENTS P s

The ideal idea book for
craftsmen who want to
re-do these two most
expensive rooms—
economically and
beautifully. Detailed
how-to information.

Sl
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S&M HANDBOOKS

505 Park Avenue / New York, N. Y. 10022
Enclosed Is $. Please send me the S&M
Handbooks circled below. Each volume Is $1 (includes post.
age and handling).

ADVANGED
AMATEURS!

Now...an inexpensive communica-
tions receiver you can recommend
to beginners in amateur radio and
shortwave listening!

T o ek v Ta e

=

National's new NC-77X is the perfect beginner's re-
ceiver, incorporating the same time-tested conserva-
tive design found in the most sophisticated National
equipment! 115 V.A.C. transformer operation, a
National exclusive at this price, eliminates the hum
and polarity problems, shock hazards and grounding
difficulties associated with AC/DC receivers. The
NC-77X features continuous coverage from 540 KC to
31 MC with separate electrical bandspread to copy
amateurs, foreign broadcast stations, ships at sea,
emergency messages, and our astronauts! Built-in 5~
speaker, and front panel headphone jack.Only $69.95.
In optional oiled walnut case, $89.95.

P.S. For more advanced shortwave listeners and
amateurs, National’s new NC-121 features edge-read-
ing signal strength meter, nolse-limiter, variable BFO,
audio and RF gain controls, exclusive Tuner Output
for use as a shortwave tuner with Hi-Fi equipment,
and peaking Q-multiplier for optimum selectivity.
Only $129.95. With olled walnut case. $149.95.

NATIONAL RADIO COMPANY, INC. @
37 Washington Street, Melrose, Mass. 02176

675 677 Rush me free your complete guide to National Receivers!
Name. Name.
(Please print)
Address G
2ip City State
City. State Code. RVE 164 |
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and the average American female a size 14
dress. But a size 40 suits fits me like a circus
tent fits a Philadelphia lot and a size 14 dress
fits my wife—well, let’s not get into that. How
would this average 'size fit you and your
wife?

The “average persons” in statistics are al-
ways a minority. Anytime you have an aver-
age figure, it must be true by statistical math-
ematics that there are as many people above
the average as there are below the average.
So the experiment you cite also proves that
a lot of people hear distortion a good deal
less than 1%:; in fact, it probably proves that
there are just as many people who can hear
distortion smaller than 1% as there are peo-
ple who can discern distortion only if it is
more than 1%.

High fidelity is not designed for the average
person or the average ear. The finest ampli-
fiers are designed to have distortion so low
that it will be below the hearing ability of
even the most acute ear. The high fidelity
industry leaves the satisfaction of that very
tolerant average person to the package in-
dustry which apparently has never heard of
the research you mention because it still
permits an amplifier with S per cent distortion
to be called “undistorted.”

Question: Exactly what causes an FM tuner
to distort the signal of some stations. None
of the books I consulted could specifically
answer the question?

SRW, Los Gatos, Calif.
Answer: In FM transmission the higher the
modulation level the wider the bandwidth of
the transmitted signal. If the tuner has a
wide enough bandpass to accept the wide
deviation there is no distortion; but if the
tuner bandpass is narrower than the devia-
tion of the signal, there will be distortion.

A deviation of 75 kc. is allowed for FM
broadcasting. Theoretically, a receiver needs
a bandpass of around 240 kc. to pass a fully
modulated signal without distortion. Very
few tuners do; most have a bandpass be-
tween 150 and 200 kc. This is usually suffi-
cient because the maximum deviation occurs
usually on occasional peaks and at the very

highest frequencies only.

But some stations use a lot of compression
or limiting, so that their average modulation
tends to approach the maximum permissible
level. The result is that the distortion occurs
a considerable percentage of time, instead
of only occasionally, and is of course very
noticeable.

Question: I notice that most experts have a
very high opinion of acoustic suspension
speakers like the AR and KLH; but they
sound dull and dry to me as compared with
several others. I really favor another speak-
er but on the other hand I don’t like to go
against the judgment of so many people who
ought to know. What do you say?

E.G., Aiken, S.C.
Answer: The obvious answer is to go ahead
and buy the speaker you like and the devil
take the experts; after all it’s you, not they,
who’s going to be listening to it.

On the other hand, there is this to be said
for the experts—a lot of the best things in
life take getting used to—like very-dry, very-
pale sherry, caviar, camembert cheese, yen-
idge tobacco, and black-eyed peas, not to
mention snails, whether French or Chinese,
and abstract art. The tastes of experts and
connoisseurs are always more highly devel-
oped and sophisticated than those of the new-
comer to any field. Specifically, in the case
of speakers, the expert usually listens for
sharp definition and the ability to reproduce
the finest detail of music. The dullness and
dryness you mention is evidence of a fine
transient response which reveals the fine de-
tail. On the other hand the brightness you
like evidences some hangover which, though
it may produce a liver, more reverberant and
possibly even a more pleasant sound, tends
to obscure the finer details of music and
sound.

Your choice should be based not so much
on the word of experts or your own off-the-
cuff judgment or preference, but on how you
want to enjoy the music or sound that comes
from the hi-fi. If you want the maximum
detail, choose as the experts choose because
that’s their criterion; but if your interest in
music is casual, or more emotional than ana-
lytical, choose the speaker that sounds best
and produces the highest emotional appeal
to you. But remember, you too may like
caviar, camembert, or black-eyed peas if you
permit yourself to acquire a taste for them.

(Continued on page 36)
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This amazing book is chock-
full of proven money-making
ideas and enterprises!

Onsale atleading newsstands
ONLY 75¢ per copy
{or use coupon below)

é Here are dozens af ways you con be your own boss —successfully—on o part-time or
full-time basis. You get first-hand information through success stories that show the
growth of ideos thot hove resulted in high profits. Yes, you'll find the magic farmula
in the poges of INCOME OPPORTUNITIES. Here is the best investment you'll ever moke.

Look ot just o few of the subjects covered in this ostonishing volume:

Secure Your Future with a Franchise o How to vell by Mail e Business Briefs  Cash in

on Corry-Out Food e Multi-line General Store o There’s Dollars in Donuts » No Sole

. . . But Business Booms e Motels and Vacotion Homes o Placing People for Profit e

Tape Recording Weddings o The Poyoff is Puppies o Pairing People for Profit ¢ Home

Party Selling  Cash In on Cleoning Cars s Running o Re-Sale Store o plus a giant
‘A‘\‘ ’ bonus section: Directory of Franchise Offers.

Use the coupon below to order your copy —better than that, order a special 4 issve
subscription to INCOME OPPORTUNITIES — only $3.00.

'{\f YOU'LL ALSO BE INTERESTED IN:
A INVESTOR'S GUIDE — A Handbook for the individual investor: whether
" . new or experienced. Filled with tips by the experts on how to investigate e
& &\ before you invest. Studles of various investing methods. $1 per copy. 1 ._'“;“,‘,;_ e = A
e LK :'.._‘f.. ‘L..—...q
i A HOME STUDY COURSES — An invaluable guide to college and trade e c%{,‘:‘.‘l':f--_:i‘.‘.g o il
plpes school carrespondence courses for thase desiring 1o train for a gt ;‘é-‘.~ ’.‘&;;;‘w;:—--“"“ .
[ e career in grawth fields. Gives time and scape of training plus job .7 -~ 3‘}\‘5?\_1,_:,%1&_5&_&
NeR praspects. Avoilable February 1st. $1 per capy. LN »"»ﬁ';ah:«-_
m;‘,"‘ i PRt Ol LRI
if,f'_,; SCIENCE & MECHANICS HANDBOOKS / 505 PARK AVENUE, NEW YORK, N. Y. 10022 u&i
i;l" EnchFed) is $ Rush the S&M Handbooks checked below. Each book is $1 (includes postage and l.hm
andling;.
2,‘ ] No. 676 Newest Edition of Income Opportunities O] No. 672 Investor’s Guide I
S/d O3 No. 658A Fall Edition of Income Opportunities’ O No. 679 Home Study Courses s
{ | O Enclosed is my full payment of $3, Send me a special 4 issue subscription of INCOME OPPORTUNITIES, ¢ e f
¢ don’t want to miss a single. copy! Start my subscription with the newest edition. | o1
g ' R
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L (Please print) F Ak
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HANDBOOK and other Handb

For information on Classified ads—to be included in our next RADIO-TV EXPERIMENTER

ooks—write C. D. Wilson, Mgr,, Classified Advertising,

SCIENCE & MECHANICS HANDBOOK DEPT., 595 Park Ave., New York, N. Y. 10022

AUTHOR'S SERVICE

EDUCATION & INSTRUCTION

MONEY-MAKING OPPORTUNITIES

WANTED: Book manuscripts, all de-
scriptions: fiction, nonfiction, religious.
adventure, romance, blography, etc. for
sale to royalty publishers. Write: Literary
Agent Mead, Dept. 33A, 915 Broadway,
New York City 10.

PUBLISH your book! Join our successful
authors; publicity advertising promotion,
beautiful books. All subjects invited. Send
for free manuscript report and detalled
booklet. Carlton Press, Dept. SMH.
Fifth Avenue, New York 11.

OIL Color Photographs at Home. Good
spare-time Income, interesting hobby.
New, easy method qualifies you for imme-
diate earnings. Write for Free Booklet.
**Magic of Photo Coloring.”” Hamilton
Studios. Box 39, Dept. T-14, Claymont,
Delaware.

COMPLETE Your High School at home
in spare time with 67-year-old school.
Texts furnished. No classes. Diploma. In-
formation booklet free. American School.
P”e‘pt.‘ X-34, Drexel at 58th, Chicago 37,

nois.

AUTO TRAILERS & SUPPLIES

BUILD Expanding eight foot Traller.
Accommodates five. Literature 10¢. Fra-
Mar Company, Wilmington, Mass.

BOATS, MOTORS & MARINE SUPPLIES

BOAT Trailers. 6 Different Plans.
Manual $2.50. Wholesale prices, circulars
30¢. Kamcraft, Box 1153, Milwaukee 1,
Wisconsin.

BRITISH Seagull Outboard Motors—
Shipped Anywhere. Imco, 76 E. Jackson,
Wilkes-Barre, Pennsylvania.

BESTSELLER Boatfixit Book. Every-
thing on Small Boats. Motors, salls, hullis.
A Complete non-technical manual 60¢
postpald. 2 for $1.00. Boatfixit, Box 714,
Manhasset 3, N. Y.

BUSINESS OPPORTUNITIES

I Made $40,000.00 Year by Mailorder.
Helped others make money! Start with
$10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City 6, Okla.

EMPLOYMENT INFORMATION

OVERSEAS Jobs, List $2.00 (cash). Uni-
versal, P.O.B. 643-A, Kenosha, Wisc.

HOW to find vacancies not advertised
for a better job, $2.00. Walter Kazaks,
234 East 58th Street, New York 22.

MEN-WOMEN! Start Money-Making
Plastic Laminating Business at home in
spare time. Materials that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders bring in $20.00 a day. Write
for full particulars free. Rush name on
postcard to Warner, Room CL-428J, 1512
Jarvis, Chicago 26, Ill.

MAKE Money Writing Short Para-
graphs! No tedious study. I tell you what
to write, where and how to sell; and sup-
ply list of editors buying from beginners.
Many small checks add up quickly. Write
to sell, right away. Send for free facts.
Benson Barrett, Dept. C309-H, 7464 Clark,
Chicago 26.

EASY to start rubber stamp business at
home in spare time. Make up to $9.80 an
hour without experience. Facts free.
Write to Roberts. 1512 Jarvis, Room
CR-426J, Chicago 26.

FIREARMS & AMMUNITION

OF INTEREST TO WOMEN

NEW, 20-page catalog contains pictures,
specifications and prices of Marlin Guns
for 1964 . . . 35 different models of rifles
and shotguns in all . . . at prices rang-
ing from $17.95 to $126.95. This compre-
henstve catalog gives you all the informa-
tion needed to select the best gun for
anybody young or old . . . novice or
marksman . . . target-shooter or big game
hunter. You’ll also learn why America’s
finest marksmen and huntsmen agree . . .
“you pay less and get more from a Mar-
lin.”" Bonus: Copy of the Bill of Rights,
guaranteeing Americans the right to keep
and bear arms printed on parchment
paper and suitable for framing included
free with every catalog. Write Dept. 373C,
The Marlin Firearms Co., New Haven 2,
Connecticut, U.S5.A.

FLORIDA LAND

AMAZING New Guide, ""How To Acquire
An Adequate Income For Life.’” Informa-
tion Free! Mann, H-266, Hillsdale, New
Jersey.

CAMPING, EQUIPMENT & TENTS

FLORIDA Lake Living., Homesites near
everything. Established area. $390 Full
Price—$5.00 Month., Write: Lake Weir
Shores 88, Silver Springs, Florida. Ad-
1070-(F-O).

FOR INVENTORS

WORLD'S largest selection of Camping
Equipment, Tents, Sleeping Bags. Send
25¢ for 96 page catalogue. Morsan, 810-Q
Route 17, Paramus, New Jersey.

FAMILY Campground—Beautiful Sites.
Pool. Brochure. Box 136, Spring Glen,
New York.

COINS, CURRENCY & TOKENS

INVENTIONS needed immedlately for
manufacturers. For additional informa-
tion write Kessler Corporation, C-70FI,
Fremont, Ohio.

FORMULAS & TRADE SECRETS

FORTUNES In Formulas—10,000 trade
secrets and formulas—Book—867 pages—
$3.95 prepald—cash-check-M. O. Southern
Enterprises, Box 246, Atlanta, Ga. 30303.

TRUNKFUL 25,000 Indian-Lincoln cents
mixed (from the 1920's & older). will
pack ''Grab-Bag” style. 400 mixed—
$25.00. Sample bag of 20—$3.00. Mrs.
Fischer, Box 5490, Sherman Oaks 119,
California.

UNCIRCULATED 1935 Pony ' Express
Silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tennessee.

EARTHWORMS

HI-FI EQUIPMENT

MIRACLE Hi-Fi enclosure, construction
plans $2.00. Gough & Company, Box 254A,
San Carlos. Calif.

HOME WORKSHOP SUPPLIES
SCREWS, Nuts, Bolts and Washers As-
soryment in Plastic Box $1.00 Postpald.
write for Free Catalog. Mapes Home Sup-
ply Company, Box 169, Whitesville, N. Y.

HYPNOTISM

BIG Money Ralsing Fishworms and
Crickets. Free Literature. Carter Farm-O.
Plains, Georgla.

32

NEW concept teaches you self-hypnosis
quickly! Free literature. Smith-McKinley,
Box 3088, San Bernardino, Calif,

$25.00 DAY Easy With 60% Profit!
Friends, neighbors will thank you for dem-
onstrating new beauty secrets and glam-
orous ways to use famous Studio Girl
Hollywood Cosmetics. Information I send
quickly qualifies you as Beauty Advisor.
$5.00 hour for spare time alone . . . or
$25.00 day full time. Send name on post-
card to me personally for free samples,
detalls. Harry Taylor, Studio Girl Cos-
metics, Dept. 58X43, Glendale 1, Calif.

PATENT SERVICE

PATENT Searches, $6.00! For ({free
“Invention Record’’ and “Important In-
formation Inventors Need,’’ write: Miss
Hayward, 1028-D Vermont, Washington 5,
District of Columbia.

PETS-—DOGS, BIRDS, RABBITS, ETC.

MAKE big money raising rabbits for us.
Information 25¢. Kenney Brothers, New
Freedom, Penna.

PHOTO FINISHING, ETC.

30 WALLET Photos $1.00. 3 beautiful
8x10 enlargements $1.00. Finest Oll color
8x10 $2.00. Dick's Photo, Louisville 12, Ky.

RADIO & TELEVISION

TELEFIXIT: Alltime Best Seller. Non-
technical TV Repair Book with famous
troubleshooting charts 60¢ postpaid. 2 for
$1.00. Telefixit, Box 714, Manhasset 3.
New York.

SALESMEN—DISTRIBUTORS

YOUR Own Business Without Invest-
ment! Sell advertising matchbooks to
local businesses. No experience needed—
free sales kit tells how and where to get
orders. Part or full time. Big cash com-
missions. Match Corporation of America,
Dept. JO-34, Chicago 32.

START YOUR OWN BUSINESS

MAKE Mail Order pay. Get “How To
Write a Classified Ad That Pulls."” This
handbook tells how. with examples. In-
cludes certificate worth $3.00 toward clas-
sified ad in S & M. Send $1.00 to C, D.
Wilson. Science & Mechanics, 505 Park
Ave., New York, N. Y., 10022.
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Exclusive with RCA .o

AUTOTEXT:
new,faster, easier way
toward a career

in electronics

EXCLUSIVE WITH RCA. “AUTOTEXT,” developed by RCA and Complete selection of Home Training Courses,

introduced by RCA Institutes, Inc., is a system of programmed
instruction, accurately planned so that as you read a series of
statements, questions, and answers, you learn almost without
realizing it! It's fast! It's easy! It's fun!

NEW TREND IN EDUCATION! Programmed instruction has been
proved with thousands of students. People who have had trou-
ble with conventionat home training methods in the pastcan now
master the fundamentals of electronics almost automatically!

PROVE 1T TO YOURSELF NOW! An interest or inclination in
electronics is all you need. RCA *"AUTOTEXT" will help you do
the rest. And the future is unlimited; the jobs are available!
The important thing is to get started now!

COMPLETE COURSE AVAILABLE. RCA Institutes now offers
you a complete Home Training Course (‘’Introduction to Elec-
tronics’’) using the "AUTOTEXT'' method. You get a complete
set of theory lessons, service practice lessons, experiment
lessons, and all the kits you need. You'll learn faster with
less effort!

FREE OFFER!

We'll send you complete information on the amazing
new RCA “Autotext”, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to tearn this new way. Check “Autotext”, and infor-
mation will be rushed to you.

in addition to “AUTOTEXT" Introduction to Electronics.

@ Electronic Fundamentals ® Electronic Drafting

HEoaibEE T ey ® Automation Electronics
® TV Servicing
@ Color TV Servicing

® Communications Electronics

@ Transistors
® Industrial Electronics
Automatic Controls

® FCC License Preparation Industrial Applications

® Mobile Communications Nuclear Instrumentation

©® Computer Programming Digital Techniques

® LIBERAL TUITION PLAN
FOR ALL HOME TRAINING COURSES

This plan affords you the most economical possible method
of home study training. You pay for lessons only as you order
them. If, for any reason you wish to interrupt your training,
you can do so and not owe one cent. No other obligations!
No instaliment payments required.

® YOU GET PRIME QUALITY EQUIPMENT

All kits furnished with home training courses are complete in
every respect and the equipment is top grade. You keep all
the equipment furnished to you for actual use on the job,
and you never have to take apart one piece to build another!

Licensed by the New York State Department of Education.
Approved for Veterans.

Classroom Training Available in New York City, and Cherry Hill (near Camden) New Jersey.
Send postcard for free illustrated book today! Specify home training or classroom training!

RCA INSTITUTES, INC., 2%

A Service of Radio Corporation of America
350 West 4th St., New York, N. Y. 10014

APRIL, 1964

THE MOST TRUSTED NAME IN ELECTRONICS
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(Continued from page 30)

Question: I have my FM tuner and TV con-
nected to the same antenna with a two-set
coupler. This works fine except that when
I tune the FM to a station on 94.9 mc, I get
serious interference on TV channel 13.
What causes this and what can I do about it?
EP, Winslow, Maine
Answer: When your FM is tuned to 94.9
mc, the local oscillator is operating at 105.6.
The second harmonic, 211.2 is smack in
Channel 13. Hence, the interference.

You could make a harmonic filter and
install it between tuner and coupler but
actually the sensible solution is not to use
the FM when you’re looking at Channel 13.
Or else, listen to FM stations above about
100 mec so the second harmonic falls outside
channel 13.

Question: What's the difference between
IHFM Music Power and sine-wave power
and how are they related?

L.P., Brooklyn, N.Y.
Answer: It is often the difference between
good and superb amplifiers but the relation-
ship is usually purely coincidental.

The IHFM Music Power rating is one of
the most remarkable measurements of any-
thing that human ingenuity has involved and
one of the most meaningless. Its principal
purpose is to make the lowest category of
amplifiers look more respectable to the un-
informed purchaser.

It is supposed to be the power output an
amplifier will deliver on musical waveforms;
and if there were some really valid way of
measuring this it would be a good idea. But
the means of measuring it are just about as
indirect as making love by mail and just
about as good a substitute for the genuine
article. To measure an amplifier’s music pow-
er they replace the power supply you get
when you buy the amplifier, with an “ideal”
power supply and then measure the power
output with sine waves. This curious meas-
urement is justified by the assumption first,
that hi-fi amplifiers are called upon to deliver
maximum power only during peaks of very
short duration; and secondly, that a practical,
imperfect power supply can deliver the same

power for a short peak as the same amplifier
will deliver continuously with a perfect power
supply.

The assumptions are by no means com-
pletely valid; but even if they were the re-
sulting rating doesn’t offer much guidance
and can be quite deceiving because it makes
a poor amplifier look much better than it is
and a good amplifier little of any better than
it is.

It is almost as if we measured the power of
automobiles by replacing the motor that we
are going to buy, with another more ideal
motor. With this procedure the Falcon would
enjoy a much greater improvement in rating
than a Jaguar or Ferrari which already have
nearly ideal motors. The music power out-
put of a poor amplifier may be twice as high
as its continuous sine wave power output;
on the other hand in the case of the superb
amplifier there may be little if any difference.
Hence, two amplifiers with the same music
power output may have a difference as great
as 50 per cent in their continuous sine-wave
power output.

The music power measurement actually
measures the quality of the power supply in
an amplifier, rather than the performance of
the amplifier itself. It is really significant
only if the music power output is compared
with the continuous sine-wave power output
—the smaller the difference the better the
power supply and the better the power sup-
ply, in most cases, the better the amplifier it
powers.

Actually the best measure of amplifier
performance is the sine wave power output
over the entire audio range from 20 to
20,000 cycles. Since the manufacturer of
fine amplifiers gains little or nothing from
the use of “music power output” ratings he
usually rates his amplifier in terms of power
output over the entire audio range; or at
least gives both the music power and sine
wave power output.

The only thing safe to assume in this
curious business is that the amplifier that is
rated only in terms of music power output
has nothing to brag about in terms of sine-
wave power output.

Question: I plan to take two Edu-Kit courses.
Both of these include a broadcast receiver
and transmitter. I wonder if the transmitters
would be of good enough quality to use in
Novice amateur operation? After I get my
General license -1 would naturally go to bet-
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ter equipment.

TB, Evansville, Ind.
Answer: The courses are excellent ways to
learn about radio. However, the trans-
mitters would not be suitable for amateur
operation although they will teach you a
good deal about transmitters. By all means
take the courses, but figure on buying more
suitable equipment for actual use on the
ham bands.

Question: When 1 increase the volume of
my hi-fi system after a certain point the
sound is all cut-up and the loudspeakers
kind of burble. What’s wrong?

T.C K., Clearwater, Fla.
Answer: Almost certainly your system is suf-
fering from acoustic feedback. The bass out-
put of the speakers—probably the rumble
of your changer—is vibrating the changer
which in turn is feeding the vibration into
the amplifiers through the pick-up and as a
result the system is oscillating at a very low
frequency.

The probability is that you're trying to
get too much bass boost. If you have the
loudness control or switch in the ON posi-
tion, turn it to the OFF position. If you
have the bass control in the boost position,
turn it to the neutral position.

You can minimize the occurrence of
acoustic feedback by putting a foam rubber
pad under the turntable or changer. The
type you buy to put under a typewriter is
usually just the right size. You can also put
foam rubber pads under the speakers. The
self-adhering foam rubber weatherstripping
you can buy at auto supply stores is ideal.
Cut strips of it and attach to the speakers
so the foam rubber is between speaker and
floor or shelf.

Another solution would be to get rid of
your present changer or turntable and re-
place it with an AR which is virtually im-
mune to acoustic feedback.

Of course, if you have a one-package deal
in which the speakers and changer are
mounted in the same cabinet there is nothing
much you can do except keep the volume
low and the bass down.

Question: Is it possible to obtain a schematic
diagram of electronic equipment by sending
a patent number to the patent office? If this
is not a practical way of obtaining schemat-
ics is there a way of getting them other than
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waiting for a magazine to publish them?

RJH, Lincoln, Nebr.
Answer: Electronic patents do include sche-
matics of the specific circuit patented. How-
ever, this is not a practical way of obtaining
schematics for a specific radio, TV, or other
gadget. First, the schematics are usually
very generalized and sometimes in block
form and would require considerable engi-
neering knowledge to adapt to useful form.
Secondly, the patent is always for one spe-
cific portion of piece of equipment, and even
if you got all of the dozen or more patents
covering a piece of gear, you wouldn’t have
anything useful.

The manufacturer of a radio, TV or test
instruments will usually supply a schematic
or service manual for a small charge or none
at all. Service manuals of TVs, radios,
phonographs, hi-fi amplifiers, etc., can also
be obtained from Howard W. Sams & Co.
Inc. 4300 W. 62nd St., Indianapolis, Ind. for
$2.25 a set. Schematics of older radios can
be obtained from Rider Manuals and most
city libraries have complete sets of these
which you can consult.

Question: Something is wrong with my
transistorized amplifier; but my serviceman
won’t touch it. And he says he wouldn’t let
any other serviceman touch it and I should
send it back to the factory. I’'m doing that
but I don’t understand why I have to. It
might be something simple.

P.U.M., Des Moines, lowa
Answer: Yes, and it might be very simple
for a serviceman to compound your troubles
by blowing out several transistors in the
course of trying to find out what the trouble
is.

Transistors cannot be serviced or tested
safely with the ordinary type of equipment
used for tube amplifiers, TV’s and radios.
Putting the probe of an ohmmeter on a
VTVM at the wrong spot could destroy a
transistor or two. There are special instru-
ments for safely trouble shooting transistor
gadgets such as computers; but these run
into hundreds of dollars and it is doubtful
that one serviceman in a million owns one.

This 1s one disadvantage of transistorized
hi-fi units at present. As they come into
greater use manufacturers undoubtedly will
develop methods and instruments for trou-
ble shooting and adjustment that are rela-
tively fool-proof. But as things stand only
the manufacturer of the specific devise is
certain to have the knowledge and the facil-
ities for servicing the thing with minimum
risk.

Our condolences on your troubles; but
congratulations on having a wise and honest
serviceman.

Question: I added the converter you describ-
ed some time ago to my broadcast receiver
and it works fine. Can you give me the cir-
cuit for an FM detector I can add to it now?

FF, Ontario, Canada
Answer: The simple circuit diagrammed
below will operate with LF. between 125
and 500 kc. It should be switched into the
circuit in place of the present diode detector.
However, assuming you use it with a broad-
cast or communications receiver, it will only
detect narrow-band FM such as is permis-
sible but seldom used on the ham bands; and
possibly that used in the 30-40 mc emer-
gency services band. It will not provide re-
ception of stations on the FM broadcast
band which require a bandpass at least
150 kc. wide. But it is a very convenient,
simple and inexpensive way to add capability
of receiving FM to an amateur receiver. For
FM reception disable the AVC and run the
R.F. gain up as high as possible.

Question: Some of my older records have
got a lot of static on them and wiping them
with a “jocky cloth” doesn’t seem to do
much good. What can I do to get rid of

the pops and crackles. D.B., Rye, N.Y.
Answer: Take your discs into the kitchen.
Dissolve a couple of pinches of detergent
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in a clean basin full of tap water. Immerse
the record in this and if it is dirty and has
fingerprints on it, wipe gently in a rotary
motion along the grooves with a soft cloth.
Rinse the record with a gentle stream of
clean water from the faucet: dry it with a
very soft cloth or a chamois; touch the rec-
ord to the faucet to remove any static charge
buildup; and then try it. This will often do
the trick when nothing else will.

Question: If one does not understand the lan-
guage spoken by a foreign station, what data
should one take down to prove reception
when sending for a QSL card?

EJR, Philadelphia, Pa.
Answer: Note the exact time in Greenwich
Mean Time. State whether voice or music,
and if voice, whether male or female; if mu-
sic, give general description—Ilike brass band,
symphony, guitar, etc. . . . Give the station
frequency as near as you can and the qual-
ity of reception. Add any other information
that you may understand or deduce. u

“You keep getting us on your TV set? So
whaddya want, a QSL card?”
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INTRODUCING THE FIRST

Zuckerman

, CAMERA
KUU

THE UNITED STATES, which can lay claim to low
cost kits which go together to form anything
from toy autos to electronic organs, seems to have
missed the boat with the latest low cost do-it-your-
self delight—nothing less than a TV camera with
the intriguing name of “Beukit.” The British came
up with this particular gem, more specifically,
Beulah Electronics of London. And this is no
pic-in-the sky thing that we can look forward to;




Designed and packaged for the kit builder,
the TV camera kit is easy to put together.

the Beaukit is here now, right in the United
States, and for about $250.

Unlike the spectacularly low priced (but
still unavailable) home video recorder, you
can order a Beaukit TV camera from the
American distributor, Olson Electronics, 260
South Forge St., Akron 8, Ohio.

What is it? Like virtually all closed-cir-
cuit TV cameras, the Beukit used a vidicon-
type tube. Vidicons were the first broadcast
cameras and are still used, especially to scan
film clips and other projected artwork.

To use the Beukit, you need only to attach
a length of output cable from the camera to
the antenna terminals of any standard, un-
modified TV receiver and switch to an un-
used channel. Should the home video
recorder ever hit the market, Beukit's makers
say that the two units may be used in con-
junction with each other.

The camera is designed around an all-
transistor circuit. A printed-circuit board,
diagrammed and numbered to easily show
the location of all components, makes con-
struction relatively simple. The manufacturer
claims that the average kit builder should be
able to assemble the camera in about 20
hours, following the step-by-step instructions
provided for the 154 parts.

Features. Simplicity is a major design
factor. For example, a newly developed,
wide-band video amplifier calls for the build-
er having to tune only one coil slug. As a
result, the unit may be constructed and
placed on-the-air without the need for spe-
cial complex and expensive TV test equip-
ment. Other circuits are combined in one
modular unit.

An interesting feature of the Beukit is its
f/2 lens, the equivalent of a 12" lens which
can focus from infinity to 9 inches. Unlike
film-camera lenses, it has a fixed diaphragm.

Light values are electronically adjusted
by the varying of the camera’s beam and
target voltage controls, with the electronic
fine-focus adjusted by a third control. These
controls, simple as they may be, nevertheless
permit Beukit to be operated in normal room
lighting without the need for special floods
or movie lights.

The Beukit camera’s vidicon pick-up is a
standard 1-inch type and the low-cost model

“basic” Beukit admittedly performs below
broadcast standards with its 2.5 mc/s resolu-
tion. While this may, at first, appear to be a
distinct disadvantage, the pictures delivered
by Beukit are perfectly acceptable for all
home uses and most industrial applications.
The photo on the preceding page shows an
actual TV reproduction via the Beukit.

The Beukit weighs-in at only 102 pounds
and measures 12" deep, 6” wide, and 6" high.
Unlike a broadcasting type TV camera, there
is no provision for optical sighting or visual
monitoring at the camera. This must be done
by checking the transmitted images on a TV
receiver, a normal enough arrangement for

Designed and packaged for the kit builder,
the TV camera kit is easy to put together.

closed-circuit TV cameras costing much
more than Beukit.

The version of the Beukit which is being
supplied in the United States is compatible
with the 525-line American television stand-
ard and will operate on our 1 15-volt 60-cycle
alternating current lines, this will produce 60
frames (or pictures) per second.

We can see many uses for the Beukit TV
camera. Its low price and easy assembly
should help it to become popular as a “TV
intercom,” a baby sitter, a source of party
games, and even a unique method of show-
ing home movies. The manufacturer points
out that, if used with a microscope, it can
put the world of invisible critters on the
video screen. a
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COVER STORY

Third Channel
Music Adapter

Eavesdrop on FM’s third channel,
SCA, and fill your home with
uninterrupted music — free of
those very tiresome commercials

By P. A. Walter

APRIL, 1964

MANY FM broadcasting stations through-
out the country now broadcast con-
tinuous background music on a subcarrier
channel in addition to the standard FM mon-
aural or FM stereo broadcast. This channel,
commonly known as SCA (Subsidiary Car-
rier Authorization), uninterrupted with com-
mercials or station breaks, can be heard by
you at home if you build the “third channel
music adapter.” In the Los Angeles area, for
example, there are at least seven FM stations
now broadcasting SCA concurrently with
their regular programming. Most SCA pro-
gramming consists of popular music main-
tained at nearly constant volume. You have
probably heard this niusic in your local food




BUILD THE

Third Channel
Music Adapter
== - = ——

market or dental office since it is intended
as a subscription service for business use.
Other types of programming are also used,;
for instance, one Los Angeles station carries
Japanese music and Japanese plays exclu-
sively.

The extra channel. Figure 1 shows the
composite modulation spectrum of an FM
station broadcasting monaural, multiplex
stereo and SCA simultaneously. The SCA
subcarrier has a center frequency of 67 kc
and a peak deviation of plus and minus 8
kc. The total bandpass required to receive

:

e

10 00 e ¢
T £ {3 LR

e
T

Top view of the music adapter circuit board

this subcarrier is therefare 59 kc to 75 kc.
The maximum modulating frequency is lim-
ited to 8 kc. This is not nearly as good as
the main channel which passes 15 kc, but is
completely adequate to provide a pleasant
musical background, and is certainly better
than AM broadcasts which are limited to a
5 ke maximum frequency and loaded with
noise.

There are still a few SCA channels whose
center frequencies are lower than 67 kc.
These stations were in existence before the
coming of FM-stereo and are now a vanish-

Cl

R4 |
R3
RS

Cio
ch

Almost all of the interconnecting wiring are

on the bottom side of the circuit board.
Small press-in terminals allow handy anchor
and inteiconnaction points between parts.

showing the neat uncluttered arrangement
of parts. Location is important. Refer to
the detail circuit board drawing on page 48.
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Fig. 1. Composite modulation spectrum of an FM signal using a SCA channel.

ing breed. If you live in a town with several
FM stations within listening range, then you
can be sure at least one has a SCA channel
at 67 kc.

This fully transistorized “third channel
music adapter” was designed and built for
home use with any wide-band FM tuner
and a monaural amplifier. It uses six in-
expensive transistors and standard Miller
coils. An optional indicator light is provided
which glows when the subcarrier is received,
so you can turn across the dial and spot the
stations broadcasting SCA at that time. The
power required to operate the music adapter
is +24 volts at 55 milliamperes. Without
the indicator light the current required is
only 30 milliamperes. This power could
readily be obtained from the audio amplifier
power supply using a dropping resistor and

FM
RECEIVER

MULTIPLEX
ouTPUT
b

MUSIC
ADAPTER

AUDIO
AMPLIFIER

Fig. 2. The music adapter is a special-
type multiplex unit that connects between
FM tuner and amp. Keep coax cables short.

PULSE
MULTIPLEX COUNTING ourpyt | AUDIO
INPUT DISCRIMINATOR AMPLIFER | oUTPUT
) :
BANDPASS LIMITER SQUELCH L
FILTER AMPLIFIER AMPLIFIER | DS
— SCA
INDICATOR
LANP

Fig. 3. Block diagram of the music adapter
reveals unusual pulse counting discriminator
used in missile radar telemetering systems.

APRIL, 1964

a zener diode to limit the maximum voltage
to 24 volts. Alternately a small power sup-
ply powered by regular 60 cycle 117 volts
may be used.

A schematic of the power supply used
by the author is shown in Figure 6. A less
exotic power supply could be used but the
ripple must not exceed 10 millivolts or hum
will be heard in the output.

The music adapter is installed into a hi-fi
system as shown in block diagram below.

Circuit description. A functional diagram
of the music adapter is shown in Figure 3.
A schematic diagram is shown in Figure 4.

The music adapter input signal comes from
the multiplex output connection of the FM
tuner where broad band frequency response
to at least 75 kc is imperative. The po-
tentiometer (R1) is used to control the input
signal level and at the same time increase
the adapter input impedance. This prevents
overloading the FM tuner output which
would interfere with the normal use of the
tuner. The input signal drives a full pi-section
band pass filter of the constant K type. This
filter has an input impedance of 2200 ohms
and an output impedance of 220 ohms and a
pass band of 59 kc to 75 kc. This impedance
step down is necessary to properly match
the high tuner impedance to the low transis-
tor input impedance.

The filter output signal is amplified by
transistor Q1 and tuned by transformer L4.
Q2 is driven from a tap on L4 and serves as
a limiter amplifier. The limiter output drives
a pulse counting discriminator composed of
transistors Q3 and Q4. Thése two transistors
are connected as a one-shot multivibrator
with a pulse width of 7 microseconds. The
output is filtered by R16, C13, R17 and C14.
This network also provides de-emphasis.
Transistor Q6 is a squelch controlled ampli-
fier (explained below) driven from the out-
put of the de-emphasis network. The output
of Q6 drives the external audio amplifier.
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C1, €5, C8—.01 uf., paper capacitor

€2, C4, C7—1000 pf., mica capacitor, 5%
C3—2200 pf., mica capacitor, 5 %

€6, C9—.68 uf., 35-volt tantalytic capacitor
C10—27 pf., mica capacitor, 5 %

C11—22 pf., mica capacitor, 5%
C12—270 pf., mica capacitor, 5%

€13, C14—.0047 uf., paper nylar capacitor
C15—4.7 uf., 35-volt tantalytic capacitor
C16—1 uf.,, 35-volt tantalytic capacitor

Electrolytic capacitors may be used instead of tantalytic
for C6, 9, 15 and 16, as these units are not critical.

11—28-volt lamp (Dialco series 39-28-973)
1—Ilampholder for 11 (Dialco 7545}

1 pkg.—Terminals (USECO #2010B)

L1, L3, L4—Miller coil F1354

L2—Miller coil #6318

Q1, Q2, Q6—2N696 transistor

Q3, Q4—2N1304 transistor

Q5—2N697 transistor

R1—-25,000-0hms linear potentiometer

........ PARTS LIST

R2, R18—2,200-0hms, V/;-watt resistor, 5 %
R3—3,300-0hms, V,-watt resistor, 5 %
R4, R7—220-ohms, V4 -watt resistor, 5%
R5,R16, R21—10,000-0hms, V,-watt resistor,
5%
Ré, R22—1,000-0hms, 1, -watt-resistor, 5 %
R8—4,700-0hms, 4, -watt-resistor, 5 %
R9—20,000-0hms, V4 -watt resistor, 5%
R10—2,000-o0hms, V5 -watt resistor, 5%
R11—5,600-ohms, V,-watt resistor, 5 %
R12—22,000-0hms, V,-watt resistor, 5 %
R13—2,700-0hms, V,-watt resistor, 5 %
R14—33,000-0hms, V,-watt resistor, 5 %
R15-—1,500-0hms, V4-watt resistor, 5%
R17—15,000-0hms, 14 -watt resistor, 5 %
R19—3,600-0ohms, 4 -watt resistor, 5 %
R20—-390-ohms, 1-watt resistor, 5 %
Estimated cost: $37.00
Estimated construction time: 6 hours

(All transistors mode by Texas Instrument.}

Alignment of the com-
pleted music adapter re-
quires an audio signal
generator and either an
oscilloscope or an AC
VIVM. There are four
tunable Miller coils.
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Music adapter is mounted by author in chassis along side home-brew multiplex adapter.

The average voltage output of the pulse-
counting discriminator is about +6.7 volts
at the center frequency of 67 kc. When no
music is being broadcast the 67 kc subcarrier
is removed at the FM station; consequently,
the voltage at the discriminator output drops
to almost zero volts. This signal level change
is used to drive transistor QS5 through fiiter
network R21 and C15. When the subcarrier
is present QS5 saturated and Q6 is properly
biased to amplify. Q5 also causes the in-
dicator lamp to light. When the subcarrier
disappears QS5 turns off, the lamp goes off
and Q6 is biased off so no audio output
occurs. The squelch circuit was included be-

cause, without it the output is quite noisy
in the absence of a subcarrier.
Construction. The music adapter is con-
structed on a 3 x 8 x Ye-inch epoxy circuit
board. A perforated phenolic circuit board
will do just as well. The layout of the circuit
board is shown in Figure 5. The board is
first drilled for hollow USECO terminals and
cutouts made for mounting the coils. The
metal mounting plate which comes with the
coils makes a good template for making the
cutout. Transistor sockets may be used if
desired; however, the author mounted the
transistors directly on the terminals. USECO
#2010B terminals are then mounted on the

INPUT
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Fig. 4. Schematic diagram of the transistorized music adapter—operates on 24 volts.
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—SOLDER TO MOUNTING STRAP
(TYPICAL 3 PLACES)

BOTTOM VIEW

TRANSISTORS AND COILS MOUNTED ON TOP SIDE

Fig. 5. Detail layout of parts on circuit board. Dashed lines indicate parts under board.

bottom side of the board and the coils on the
top side. Then the resistors, transistors and
capacitors are mounted on the terminals
and the wiring completed. The band pass
filter and tuned amplifier uses four mica
capacitors C2, C3, C4 and C7. Do not sub-
stitute paper capacitors or misalignment may
develop with age. The cans for the coils
must be grounded by soldering to the spring
brass strap which mounts the coils.
Alignment. The *“third channel music
adapter” is quite simple to align. It is not
recommended that alignment be attempted
using only the station signal. An audio os-
cillator with an output of about 1 volt is con-
nected to the input and an oscilloscope or
AC VTVM connected to terminal 6 of L3.
Set the oscillator to 67 kc and peak L1, L2
and L3. Then vary the oscillator frequency

from 59 ke to 75 ke and observe the output.
The output should be flat within 3 db (%o
of maximum value) over the frequency
range. A slight amount of stagger-tuning
may be required to obtain this flat response.
Next, connect the scope or VTVM to the
collector of Q2. Temporarily remove Q3 or
disconnect C10. Peak L4 at 67 ke reducing
the input signal to a low value to prevent the
output from saturating the transistor. Again
sweep the oscillator from 59 kc to 75 kc.
The output should still be flat within 3 db.
Some slight retuning of L1, L2, L3 and L4
may be necessary. This completes the align-
ment. Reinstall Q3 or reconnect C10. You
are now ready to connect the adapter to the
FM tuner. After tuning in a station, adjust

R1 for the best squelch action.
(Continued on page 122)
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Fig. 6. Schematic diagram

of 24-volt regulated power supply that powers the music adapter,
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AudiAmp for
Xtal Sets

Simple one-transistor stage

peps up those weak AM signals

By Art Trauffer

Ix%xé'
ANGLE BRACKET
(10f 2)

3-LUG TERMINAL
STRIP
R2 220K

1
| __c1 .OwF
—_

| SOLDERING LUG

Parts needed to assemble the AudiAmp are
shown above wired on a plywood chassis.

?Hﬂ? OR
CK722

+

81
LR
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CRYSTAL SETs are as popular today as
they were before World War 1. How-
ever, today the reliable semi-conductor diode
has replaced the ticklish crystal and the tran-
sistor audio amplifier is pepping up the de-
tected AM signals before they reach the
headset. In case you would like to add the
AudiAmp to a crystal receiver, just follow
the details shown in the photos and schematic
diagram.

The transistor used can be a 2N217 or
CK722 type. In fact, just about any pnp
very low power audio transistor will do the
job. Just in case you have a few npn'’s about,
they may be used but be sure to reverse the
battery connections so that Bl’s negative
terminal connects to the transistor’s emitter.

The output terminals should look into a
high impedance headset. Magnetic headsets
rated at 2000 ohms or better or crystal head-
sets will do fine. In the event you use a
crystal job, connect a 4700-ohm, Y2-watt
resistor across the output terminals so that
a DC path is provided from the battery nega-
tive terminal to the transistor’s collector.

The simple transistor amplifier can also
be used to amplify weak signals from tele-
phone pickups, phono cartridges, etc. |

v

E—

1

ne: ¢ Jmﬂ%
7§

In a typical set-up, the
AudiAmp (above) is con-
nected to the phone ter-
minals of the Knight-Kit
Crystal Set 83 Y 261D.

-
T4

HIGH-Z PHONES
{MAGNETIC OR
CRYSTAL]

Removing either the mag-
netic headset or 1.5-volt
dry cell will de-energize
the AudiAmp's circuit.
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THOSE of us who take their cars seriously
and find it more advantageous to do their
own work are faced, sooner or later, with the )
problem of what test equipment to buy. Al-
Red though each item in itself isn’t going to break
educe your us, the cash outlay for the whole kit-and-

electrical caboodle could make a big dent in any ex-
perimenter’s pocketbook.

froubleshooﬁng The best advice one can offer to those

who are thinking of buying test equipment

time and detect is this: be practical in deciding whether you

. need one, two or all of the equipment men-

malfunctions tioned here. It’s true that the purchase of

any of this equipment could save you money
in the long run by pre-empting the need for

before they

0 taking your car to a shop and paying some-

develoP s one else to check it. These instruments are

costly accompanied by instruction booklets that en-

. able you to become familiar with the unit
repairs by and the step-by-step procedures on use.

oo ANALYZING

Generally, this isn’t designed to tell you
how to use the test devices. We've left this
to the instructional material that comes with
the equipment and to your own knowledge.
Instead, we will deal with what the equipment
is used for and essential cost information.

Before starting, one piece of “equipment”
you will surely need in any work you do is
a tuneup or shop manual giving full specifi-
cations on your car. There is no substitute
for it. If you don’t have a manual or can’t
get one, forget about buying the other equip-
ment which, in most cases, will do you little
good because it won’t list all the specs for
your car.

You'll notice that the equipment discussed
here is categorized under four headings:
electrical, ignition, general, and mechanical.
This is done so you can mentally place an
item of equipment in the specific area it is
meant to serve.

Electrical Testing

Voltmeter. This instrument is a must if
you are going to do any diagnosing, trouble-
shooting or tuning of your car’s electrical
system. It measures voltage (electrical pres-
sure) going through a circuit (Fig. 1), It is
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always connected in paralle! to that circuit.

The type of voltmeter you buy depends on
the type of electrical system in your car. If
you have a 12-volt system, you should get a
meter that's calibrated from O to at least
15 volts. If you have a six-volt system, the
meter you buy should be calibrated from 0
to at least 8 volts.

Each of these meters should also have
another scale of from 0 to 3, 4, or 5 volts
for detecting voltage drop in a circuit and
for measuring the voltage of individual bat-
tery cells.

The voltmeter performs four basic func-
tions:

1. It checks battery condition by measur-
ing the difference in voltage between indi-
vidual cells.

2. It measures the voltage available at any
point in an electrical circuit.

3. It detects resistance by measuring volt-
age drop between any two points in a cir-
cuit.

4. It checks the continuity of a circuit.

An ammeter measures the amount of cur-
rent (amperage) flowing in a circuit as
contrasted with the voltmeter which, as we
said, measures the pressure that makes the
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1: COMBINATION volt and ammeter is used
to record battery voltage. Volt meter is con-
nected in parallel with circuit being tested.
Ammeter is attached in series to show draw.

MENTS

current flow. Although not as essential to
electrical work as the voltmeter, the ammeter
is the only sure way of telling whether cur-
rent is flowing in a circuit and the degree
of that flow.

It’s important to remember that an am-
meter must be connected in series. This
means that a circuit you wish to check has
to be broken at some point and the meter
inserted (Fig. 1). It doesn’t matter where
the meter is connected in that circuit since
current should flow at the same rate through
every part of the system—something like
water flowing at a constant speed through a
pipe.

In determining which ammeter to buy
keep in mind that an important part of this
instrument is a shunt that’s calibrated to
carry a specific current in amperes at certain
voltages.

The ammeter can be used for:

1. Making a battery capacity test.

2. Checking the current draw of a starting
motor.

3. Measuring the amount of current flow-
ing through the ignition system.

4. When inserted in the generator (alter-
nator) field circuit, the ammeter will tell you

sl



if you have a high voltage regulator setting, a
high current regulator setting, and a partly
shorted field winding.

5. When connected in series with the gen-
erator (alternator) output at the “A” termi-
nal of the voltage regulator or charging unit,
the ammeter will tell you whether it is putting
out current and, if so, how much at different
engine speeds. It will also tell you the
controlled maximum generator (alternator)
output.

If you decide to buy a voltmeter and am-
meter, you might be better off economically
and convenience-wise if you purchased a
combination tester. This gives you both in-
struments on one panel.

The ohmmeter is not absolutely essential,
especially if you have a voltmeter that’s
calibrated to record voltage drop.

Resistance in a circuit is the thing that
cuts down on amperage flow. If your am-
meter shows the amperage to be below par,
the cause might be high resistance. Yet, you
have no way of knowing for sure and could
spend hours trying to figure out the cause.
The ohmmeter eliminates the doubt imme-
diately by measuring resistance between two
points in a circuit and detecting whether that
resistance is normal or excessive (Fig. 2).

Ignition Testing

A timing light has increased in importance
as engines have increased in compression.
Proper ignition timing is a basic factor
affecting an engine’s fuel octane require-
ments, as well as its overall performance and
economy. Improper timing leads to short-
ened spark plug life, pre-ignition and a gen-
eral letdown in engine performance.
2: STARTING CIRCUIT TESTER measures bat-  Here, though, is one place we might come
tery and starter voltage, cable and solenoid 10 a parting of the way in;ofar as instru-
tesistance without changing the conmections. ments are concerned. All U. S. and Canadian

3: STROBOSCOPIC tim-
ing light used for dy-
namic timing is one of
the most important of all
tuneup instruments you
can own if you have a
U.S.-made car. It can
also be used on some
of the imported models.
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built cars and trucks use the dynamic timing
method. To do this type of tuneup service
we need the familiar stroboscopic timing
light.

Some foreign cars, however, require static
timing which makes use of different equip-
ment. If you have a foreign car, you should
check the manual to see which timing pro-
cedure is recommended. Never use one when
the other is required. For example, on some
imports automatic distributor advance may
begin at a very low engine rpm. Thus, use
of a stroboscopic light could give you con-
siderable inaccuracy.

Let's review the differences between dy-
namic and static timing so you'll see why
different instruments are needed.

Static timing consists of adjusting the
breaker contacts to open precisely in rela-
tionship to a specified and measured distance
of the piston to top dead center. It is ac-
complished by connecting a continuity me-
ter or test light in series with the points, using
the breaker contacts as part of the circuit
(Fig. 3).

The points are adjusted to break at an
indicated reference to piston reciprocal
movement. When the continuity meter regis-
ters open circuit or the test light goes out,
point opening is indicated. This is timed in
relation to piston travel to TDC.

Dynamic timing, as was said, is done with
a stroboscopic light that flashes each instant
the spark plug fires (Fig. 3). When the
beam of the light is aimed at the reference
(timing) marks located on the flywheel, vi-
bration damper or crankshaft pulley, the
marks appear to stand still in relation to a
pointer.

When the spark plug fires (and the points
open) early or late in reference to TDC
within its cylinder, the timing mark or marks
will be either to the right or left of the
pointer, depending on the direction of rotor
rotation. Moving the entire distributor hous-
ing right or left simply changes the physical
relationship of the rubbing block on the con-
tact point riding on the distributor cam. This,
in turn, causes the points to open earlier or
later in relation to piston location.

Sorry to say that timing marks are not
standardized on domestic cars. As a matter
of fact, variations could even be found
among different engines of the same manu-
facturer. Therefore, it’s absolutely essential
that you know where these marks are located
and the proper timing degree of your car.
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4: COMBINATION dwell-tach meter is also
equipped to register point resistance. Several
switches permit you to take readings on six or
eight cylinder engines with one instrument.

There are certain things you must keep in
mind when using a stroboscopic light (those
an instruction manual often fails to bring
out) or else your timing will be inaccurate.
These are:

1. Avoid parallax. Position the timing
light and your eyes in a common plane in

5: STATIC TIMING de-
vice is screwed into a
cylinder. As piston
reaches a position near
top dead center, it hits
meter counter, which re-
cords whether engine
timing is set correctly.
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This is a correct dwell angle, assuming that
your distributor dwell is set at 36 degrees.

30°

Dwell angle and time points are open the
same—30 degrees. It requires adjustment.

10°

Points are open 10 degrées and closed 50
degrees. The dwell angle here is too large.

(IS

car to car, so be sure to check your manual.

line with the timing marks and pointer on
the engine.

2. Follow the manufacturer’s instructions,
Run the engine at the specified rpm. If a
vacuum advance unit is used, disconnect the
vacuum line and close the carburetor open-
ing with a piece of tape.

3. Check to see that centrifugal advance
is functioning. With the timing light still
connected, slowly accelerate the engine to
about 2000 rpm. Timing marks should ad-
vance smoothly. If “fanning” or fluttering
of the marks is noticed at any speed with a
spread of more than three degrees, the dis-
tributor should be overhauled.

4. Check to see that the vacuum advance
is operating. With the timing light connected,
run the engine at about 1000 rpm. Rapid
opening and closing of the throttle, without
changing engine speed, should cause the
timing marks to move rapidly.

6: DWELL ANGLES vary considerably from

\

5. Check for excessive cylinder-to-cylin-
der variation in timing. After adjusting the
distributor to No. 1 cylinder, connect the
light to the alternate firing cylinder. Timing
marks on this alternate cylinder should line
up with No. 1. If variation exceeds three
degrees, cam lobe variation is excessive.

6. Keep in mind that a change in breaker
point spacing affects timing. When points
are replaced or re-spaced, check the timing
again.

Dwell (cam angle) meter. This meter has
just one purpose: to indicate the dwell angle
or, as it’s sometimes called, the cam angle.

What is dwell? It’s simply the number
of degrees through which the distributor cam
rotates while the breaker points are closed.
In a 6-cylinder car, for example, during one
complete revolution of the distributor shaft,
the cam rotates 360 degrees The points go
through six cycles of opening and closing. If
we divide 360 by six, we find that for each
of these cycles the cam rotates through 60
degrees.

Now, suppose our system is so set up as
to have the points open for 24 of these 60
degrees. That means that the points are
closed for 36 degrees. Consequently, our
angle of dwell is 36 degrees (Fig. 6). The
dwell angle thus determines the length of
time current flows through the primary wind-
ing of the coil.

Dwell angles vary from distributor to
distributor, so be sure to check your manual.
Keep this important point in mind, however:
no car is in tune if the dwell angle is off.
Here's why-—

If the dwell angle is too small—points are
set with a wide gap—the points open too
slowly, causing excessive arcing and burning
(Fig. 6). They don’t stay closed long enough
to allow the coil time for full saturation. The
result is an engine that misses at high speed.

If the cam angle is too large—points are
set with a small gap—the contacts open and
close with a hammerlike action (Fig. 6).
This causes point bounce and erratic coil
action. In addition, the coil and condenser
don’t get a chance to discharge completely.
This will cause rough engine operation at
low speeds, missing at high speeds, and
burned and battered points.

Auto buffs should seriously consider the
ignition analyzer. This simple instrument will
let you become an ignition expert with almost
no training. The instrument, actually a spe-

(Continued on page 146)
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DIGILETTE

Take three flip-flop circuits, add a fast clock

and indicator lights, plus some computer logic

By Louis E. Garner, Jr.

OT TOO LONG AGO, all electronic equip-
ment was designed front the ground up.

The engineer responsible would design the
complete circuit for the entire equipment.
Today, however, there is a growing trend
towards the use of modular circuits . . . which
are, basically, predesigned and prewired cir-
cuit stages. With this approach, the equip-
ment designer can concentrate on overall
equipment operation and on the interconnec-
tion and selection of optimum circuit ele-
ments rather than on the design of individual
circuits. There are other advantages to the
modular design concept . . . for example,
(a) by using proven circuits, there are fewer
chances that bugs will creep into the design,
(b) the equipment itself is more flexible, for
individual stages may be changed without re-
designing the entire equipment, (c) the com-
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and you have an exciting new game—

Digital Roulette

pleted equipment is easier to maintain and
service, and (d), finally, the basic design,
once finished, may be “upgraded” simply by
using more advanced modular elements.
Modular design method can be applied
best to equipment and systems using a rela-
tively large number of identical or similar
circuits—typically, computers, data process-
ing equipment, counters, and so on. This fact,
plus the comparatively high cost of circuit
modules, has, in the past, limited the use of
modular techniques among experimenters
and hobbyists. More recently, however, one
firm (Tech Serv. Inc., Beltsville, Mary-
land) has introduced a series of low-cost
modules suitable for home projects. It is now
possible, then, for a hobbyist of modest
means to gain experience in using the modu-
lar design concept by assembling useful and
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interesting projects . . . one possible project,
Digilette, is illustrated in the photographs.

Digilette. Essentially a gaming device,
Digilette derives its name from the words
“Digital Roulette.” 1t is, then, a type of
electronic roulette “wheel,” providing a ran-
dom selection of numbers from 0 to 15 when-
ever operated. These random numbers may
be used as the basis for a variety of games,
including modified versions of roulette and
craps, as well as in determining playing piece
movement in such board games as Parcheesi
and Monopoly. Although basically a toy,
the device itself demonstrates the operation
of several of the basic circuits used in ad-
vanced digital computers and thus can be of
real educational value.

Circuit Operation. The Digilette’s block
diagram shows the basic elements of the Dig-
ilette. They are: a 12-volt power pack, a high
frequency multivibrator (or “clock”), a four-
stage binary counter, and a lamp read-out.

The clock’s power is controlled by a push-
button Play switch.

In operation, the clock supplies a 1 ke to
2 ke signal to the binary counter which, in
turn, furnishes a control signal to the read-
out indicator. Since the binary circuit can
count only up to 15, it repeats this count
(0 to 15) rapidly as long as the clock is
operating. If, for example, the clock is op-
erating at 1500 cps, the 0 to 15 count will
be repeated at approximately 100 times per
second. The read-out lamps are unable to
follow this high counting rate and, therefore,
remain lit (although dimly) as long as the
clock is operating. When the clock is switched
off (by opening the Play switch), the “count”
(from 0 to 15) in the binary circuit ar that
instant is locked in, with the read-out panel
indicating that number. The final read-out
number, then, is a purely random selection
that cannot be controlled by a player.

The binary counter itself is made up of

Component side view of
the Tech Serv's Digibit
flip-lop circuit panel.
Bracket seen at right
serves as common
ground that connects to
the positive terminal of
the 12-volt DC supply.
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LAMP_INDICATOR

L

FOUR-STAGE BINARY COUNTER

HIGH FREQUENCY
MULTIVIBRATOR

(CLOCK) (FLIP-FLOPS)
Al POWER &
-
BATTERY POWER PACK
{12 vOLTS}
The Digilette simplified block diagram

showing the four basic computer elements.

four “flip-flop,” or bistable circuits, inter-
connected so that the first drives the second,
the second the third, and so on. Each of
these four stages has two stable states . . .
identified, arbitarily, as I and 0. Since the
drive pulse is derived only when an individual
stage changes from one stable state to the
other, the first stage responds to every input
pulse, the second to every other pulse, and
so forth, doubling the count each time. The
read-out signals also are derived from each
of the four stages in the counter, with the
four indicator lamps lit in an alternate fash-
ion, depending on total circuit count. On a
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count of 0 for example, all lamps are out,
on the count of 1, the first lamp is lit, on the
count of 2, the second lamp is lit, on the
count of 3, the first and second lamps are
lit, and so on, until all four lamps are lit on
the count of 15. The total count, at any time,
is obtained simply by adding the total of
lamps lit indicating the individual counts of
1,2,4 and 8.

Construction. The author’s version of Digi-
lette, as shown in the photographs, was as-
sembled in a standard aluminum Minibox
using Tech Serv’s Digibit digital modules.
The Digilette functional logic (and wiring)
diagram is useful in understanding and wir-
ing up the unit. The individual numerals
shown in the logic diagram refer to the
terminal connections of the Digibit modules.
The multivibrator (clock), flip-flop and in-
dicator panel schematic diagrams are given
separately with their corresponding logic
diagram symbols and Digibit terminal
connections.

An experimenter may duplicate the au-
thor’s version of the instrument simply by
following the photographs and functional
logic diagram or, if preferred, may wire the
circuit from individual components. All parts
values and semiconductor types are identified
on the individual schematic diagrams; the
resistors are half-watt units, the capacitors
small disc ceramics.

If Tech Serv's Digibits are used for assem-
bly, individual ternfnal boards connections

Rear view of the Digi-
lette front panel shows
all the circuit panels
secured in place and
interconnected. Some
careful planning is
necessary in order to
avoid unsightly holes or
marks on front panel.
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DIGILETTE

may be made quite easily using pre-assembled
Edg-On jumper leads (supplied with the Digi-
bit boards). This type of wiring not only
saves time during initial assembly, but sim-
plifies disassembly in the event the builder
wishes to use the Digibit panels in other
projects.

Several modifications in the basic design
are possible to meet individual needs or to
reduce cost. A simplified version may be
assembled, for example, using one, two, or
three flip-flops, providing total counts of 1
(plus 0), 3, or 7, respectively, with the re-
maining flip-flop modules added at a later
date. If a more elaborate version is preferred,
two indicator panels and an eight-stage binary
counter may be used (eight flip-flops), pro-
viding a total count of 255 (plus 0). In either
case, the basic wiring is essentially as shown
in the functional logic diagram, with the I
output of each flip-flop connected to the
appropriate indicator panel terminal and the
0 output of each connected to the I and 0
inputs (in parallel) of the succeeding flip-
flop.

The specified battery power pack is quite
adequate for short-term intermittent use. If
Digilette is to be used for extended play,
heavier batteries should be used . . . typically,
eight standard flashlight batteries in series or
a 12-volt lantern battery. In the author’s
model, an extra jack has been provided for
connecting external heavy-duty batteries,
when needed.

Using Digilette. The device, once assem-
bled, is quite easy to use. The power switch
(S1) is closed first. Then the Play switch
(S2) is closed and the instrument allowed to
run for a second or two. All the indicator
lamps should light (although dimly) during
the run. When the Play switch is opened,
the final count appears . . . all the lamps may
go dark, or one or more (including all) may
be lit. The number and position of the
lamps remaining on indicates the number
selected, as identified by the table shown be-

low. All lights off may indicate a count of
either 0 or 16, as preferred. The next random
number is selected by closing, then opening,

the play switch again . . . and so on.
Four Light Binary Read-out

Number, ] 2 4 8
0 o (o] o (o]
) I (o] o (o]
2 o I o (o]
3 I I (o] (o]
4 o o I o
5 I 0o I o
6 o | I (o]
7 I I I (o]
8 o o o I
9 I o o I
10 o I o I
1 I I (o] I
12 o o I I
13 I (o] I I
14 (o] I I I
15 | I I I

Inside view of the Digilette showing the

location of power supply circuit parts.
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Wiring diagram for the Digilette. Logic symbols are used for the flip-flop, clock, and indicator

modules to simplify the drawing and promote

If the instrument is to be used for a
roulette-type game, a suitable playing board
or sheet is needed. This is essentially a large
sheet or paper or cloth laid out in a pattern
of squares for each number to be played,
with each square large enough for standard
poker chips or similar counters. Wagers are
made against the “house,” with the house

rapid understanding.

paying “odds” in chips.

Referring to the drawing of the Digilette
playing board and the playing odds table, a
single number wager can be made on any
number, with the house paying 14 to 1 if
that number appears (this retains a percent-
age in favor of the house, as in conventional
roulette). An Odd wager covers any uneven

Q

Circuit diagram of the Tech Serv Clock MV-1 (left) that operates at about 1 ke. determined by
the R-C time constants of C1, C2, R3, and R4. Terminal connections shown at the right.
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number from 1 through 13, the house pay-
ing even money. An Even bet covers any
even number from 2 through 14, with the
house paying even money. An across the
board wager, covers the light position bet,
whether or not other lights are lit. Thus, an
across the board bet on 2 would pay on 2, 3
(1 and 2 1it), 6 (2 and 4 lit), 7 (!, 2 and 4
lit), 10 (2 and 8 lit), 11 (1, 2 and 8 lit), and
14 (2, 4 and 8 lit); the house doesn’t pay on
either 0 or 15 on across the board wagers.

A modified version of craps may be played
using the device, except that the numbers
which can be “thrown” extend from 0 to
15 (or 1 to 16) rather than from 2 to 12.”
The rules remain essentially the same, with
the individual players taking turns operating
Digilette’s play switch, as in regular craps.

L House
xceptions| Paying
Play —No Pay | Odds
Single Number
(Any from 0 to 15) None [141t01
ACROSS THE BOARD
Singles—1, 2, 4, 8 0&15 |1t
0dd—1,3,5,7,9,11,13 | 0&15 |1t
Even—2,4,6,8,10,12, 14 0 1t01
Two Number Combinations
1-2,1-4,1-8, 2-4, 2-8, 4-8 0 3101
Three NumberCombination
1-2-4, 1-2:8, 1-4-8, 2-4- 0 711

If desired, Digilette may be used instead
of dice or a spinner wheel for playing any
board game in which the position and move-

@ DIODE
RESET

®l@l X
o v 2 E7 D2, D3-tN96A
v 8 E s ql02-2N38l
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] O e el B ke

o B B b i B B
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The Tech Serv Flip-Flop FF-1 (left) is a bistable
multivibrator that is the basic oogic element
used in the Digilette. The flip-flop is activated
by a positive-going input pulse. The terminal
module connections are diagrammed above.
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Ql, 02, @3, 04-2N1302

PARTS LIST

$1—S5.p.s.t. toggle switch

§$2—S.p.s.t. push-button switch

B1, B2—6-volt batteries (Burgess type Z4 or
RCA type VS-068)

J1—2-terminal jack

MV1—*DigiBit ‘‘Clock’” at about 1 to 2 KC
(Tech Serv type MV-1, $7.95)

FF1, FF2, FF3, FF4—*DigiBit Flip-Flops (Tech
Serv type FF1, $9.95 each)

IND1—*DigiBit 4-lamp indicator panel (Tech
Serv type IND-1, $14.25 each)

ment of a player’s piece is determined by a
random number. Again, the range of num-
bers available is from 0 to 15 rather than
from 2 to 12. Typical games include * horse
race,” in which the players’ pieces are minia-
ture toy horses which move around an oval
“track” divided into number segments, Mo-

NC INPUT |
NC INPUT 2
INPUT 4 INPUT 3

The schematic diagram for the indicator cir-
cuit is shown at left. This Tech Serv unit con-
tains four amplifiers, each driving a lamp
mounted on the front panel. When the input
to any amplifier is at ground level, an appro-
priate lamp will light up. Drawing above
shows terminal connects for the module.
Lamps are General Electric type 1201.

Misc.—Cabinet, 9" x 5" x6” (Bud No. AU-
1040, gray); battery holder for two type 24
(Keystone No. 176); four (4)—12" rubber
grommets (or rubber feet); metal or plastic
handle; hook-up wire and/or Edg-On jumper
leads; solder, machine screws, lockwashers,
hex nuts, sheet metal screws, decals, etc.

*DigiBits are available through some distributors ond
direct from the manufacturer, TECH SERV, INC., 5451
Hollond Drive, Beltsville, Maryland. If preferred,
the multi-vibrator, flip-flop, and indicator circuits may
be assembled from individual components, following
the schematic diagrams given.

nopoly, Parcheesi, and so on. All standard
game rules apply, with the players taking
turns operating the device.

Other special games may be devised quite
easily by making up a suitable playing board
and establishing basic rules . . . let your
imagination be your guide! ]

Digilette

ol

10 (I {12 (13]14

I 2 4 8

ACROSS . THE BOARD
(EXCEPT 1I5)

In order to play Digilette you will need to make up a game board or cloth very much like
those used at Monte Carlo and Las Vegas. Follow the above layout but make it as long as
a table top. Regular poker chips can be used as counters—now spin the electronic wheel.
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UP! Photo

UPI Photo

TAX] TV. Americans may be saying, *‘Once
around the park and Channel 2, please!”,
if the present Tokyo trend continues. Port-
able TV set operates off car’s 12-volt hattery.

HELMET HELLO. A miniature radio receiver
clipped to the side of a GI's helmet keeps
him in constant touch with his company.
Pocket transmitter enables soldier to hold
to pass
being

on vital
tested.

conversations
Units

two-way

information. are still

UPI Photo

TUNED FOR DANCING. The newest feature
in Paris is that a couple can look into each
others eyes, but can't whisper sweet noth-
ings while dancing. Reason: They’re wearing
headsets tuned to a small transmitter in-
stalled in a juke box—dancing on air!

Wide World Photo

MISS SPARKS. The beauty in the radio shack
—Inga Bomert, 19, shown above, listens to
radio messages aboard the German motor-
ship Bakersand in the harbor at Muskegon,
Mich. Said to be the youngest radio oper-
atcr in the German service, Inga is probably
the youngest in the world. Her duties require
her to handle code traffic on ship's radio.
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€6 70U can't 21l a book by its cover,”

Y:xrd in today’s short-wave broad-
casting «cung, i-'s getting difficult to figure
out a stat'on ty its name or announced
location. Y24, ore of the most interesting
developiients i1 international broadcast
ing of thz 19n0's is the increasing number
of so-cal ed clardestine (hidden or secret)
broadcastina stations. These stations arc
usually ¢f a po itical nature, they arc un
licensed, and the opcrators go to great
Iengths to conceal their identities
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,,Ce00600nan Poccua“
rodio - station
~FREE RUSSIA"

Post card QSL's from clan-
destine broadcasters aren’t
too common, however Radio
Americas and Radio Free
Russia both apparently feel
kindly towards DX'ers and
appreciate monitor reports.

GOUNTERFEIT

‘BROADGASTERS

Do not get into your mind that all of
these stations are operated by a small group
of ambitious patriots huddled around a
makeshift transmitter—while this may be
true in some instances, it is certainly not the
rule.

Clandestine broadcasting has become a
highly specialized art and is almost an in-
dustry in itself behind the Iron Curtain,
where Kremlin trained professional revolu-
tionaries beam powerful transmitters into
particular hot spot countries. Frequently the
transmitters used are the same ones used for
the legitimate broadcasting activities of the
countries involved. As clandestine stations,
however, the stations assume the guise of
patriotic stations set up by patriotic exiles
wanting to “free their homeland.” These
stations are, of course, operated with the
sanctions of the governments involved and
the transmitters are guarded like military
installations to protect them from being sabo-
taged.

On the other hand, there are those clandes-
tine stations which are actually operated by
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A great many clandestine
broadcasters are actually
high-powered, professionally
operated propaganda sta-
tions from behind the Iron
Curtain. These stations are
generally guarded like mili-
tary installations to keep
snoopers and underground
agents outside. Guards and
dogs (right) are often on
perimeter patrol while re-
mote antenna sites (below)
are monitored by super
sensitive electronic devices.

patriots and exiles. These stations are oper-
ated in constant fear of detection (detection
usually means loss of both equipment and
life). Many of these stations operate in, or
near, ham bands and we can surmise that
the equipment is actually ham gear which
has been adapted for the purpose. Ham
equipment is actually well suited for these
purposes because it is easily transportable (to
avoid detection), some of it can be battery
operated, the frequency can be changed to
avoid jamming, and it can usually be oper-
ated with many types of home-made anten-
nas.

Monitoring these clandestine stations can
be a hobby in itself, and trying to pin down
their actual locations involves both radio
experimenting and political analysis. The
radio experimenting end uses either direction
finding equipment and/or propagation pat-
tern analysis. It’s sometimes an especially
difficult task because the stations are known
to change frequency and location on short
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notice (or with no notice at all), the sched-
ules of the transmissions are also sporadic.
Listed here are the results of numerous
monitoring cfforts from listening posts
throughout the U.S., the world and RaDIO-
TV EXPERIMENTER'S own short-wave listen-
ing post—DX CENTRAL. We believe that
this is the most comprehensive discussion of
clandestine hroadcasters ever attempted. Re-
member that schedules change, as do fre-
quencies, and that you may have to put some
extra cffort into hearing some of these sta-
tions. All times shown are Eastern Standard,
all frequencies shown are all of these which
have been monitored for a particular station,
however some may not be currently in use.
In addition to these stations, there are some
interesting transmissions which are reported
to be instructions for spies throughout the
world. A woman reads a series of numbers
in German language on 4050, 6400, 6800
kc/s at about 1515 EST, the march “River
Kwai” is often played as an identification. A
woman reads similar numbers in Czech on
6780, 7400, 9355 kc/s, and a man reads
them in Spanish on 5260 and 5750 kc/s.
These clandestine stations come and go,
and if you stick by your receiver long enough
you'll fill your log easily. Other clandestine
broadcasters which were on during the past
few years include: Our Russia, The White
Legion, West Irian Struggle Broadcasting
Station, Voice of Istria, Voice of Free Egypt,
Voice of Frece Albania, Radio Return to
Homeland, Escambray Libre, Radio Baikal,
Radio Romania Viitoara, Radio Goryanin,
and no less than two different stations calling
themselves The Voice of Justice (one anti-
Nasser and the other involved with Korea).
Unlicensed stations aren’t limited only to
land. Not long ago there was a station
aboard a yacht, Radio Cuba, on 6150 kc/s.
It is believed that this station was operated
by a group known as the Democratic Revo-

COUNTERFE
BROADGASTERS

“pirates,” among them: Radio Mecur, Radio
DCR, Radio Nord and Radio Veronica.
While not of a political nature, these stations
irritated many people by transmitting com-
mercial broadcasts from international waters
adjacent to countries where commercial
broadcasting is not permitted. After four
years of aggravation, the Danish Government
finally figured out a way of silencing Radio
Mecur by means of legislation, true to the
code of the “pirate,” and with a unique dig-
nity, the station (according to Reuters story)
hauled down the Jolly Roger—to the tune
of the Admiral’s Song from Gilbert and Sul-
livan's “HMS Pinafore,” and pulled the mas-
ter switch for the final time.

lutionary Front in Miami.
Europe saw an outbreak of these unli-
censed shipboard broadcasters, known as

Clandestine broadcasters are difficult to pin down. Here
a Radio Free Europe antenna is picking one out of the
communist QRM. A good beam antenna is mandatory.

Rap10-TV EXPERIME



Clandestine Stations on Short-Wave Frequencies

Azad Kashmir, 3250, 3625 kc/s. 0900-
1230 EST. Programs and commentaries in
Kashmiri and Urdu, plus music.

Fukien Frontier Station. Programs in
Mandarin dialect of Chinese language. No
other data known.

Vs
.’/;1 ~
‘ay
B 7

-
B e e

The ‘'pirate’ broadcaster, Radio Mercur, operated
while moored in international waters before the
Danes put an end to.it.
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German Soldiers’ Station, announcing
“Deutscher Soldatensender” 935 kc/s, 0015-
0115, 1200-1245, 1415-1445, 1730-1925 EST.
Station is anti-NATO and against the West
German government. It claims to be in West
Germany but is actually located near Magde-
burg in East Germany. Programs are sup-
plied from East Berlin.

German Truth Station, announcing “Deut-
scher Freiheitssender Neun Hundert Vier.”
904 kc/s. 2230-0000. 1300-1400, 1500-1630
EST. Probably the same equipment used for
“German Soldiers’ Station,” similar program-
ming with the addition of music.

Imre Nagy Radio. 6218 kc/s. 0500-0900,
1200-1700 EST. Broadcasts directed to Hun-
gary. Location not known.

Khmer Freedom Station. Transmissions
in Cambodian and French beamed to Cam-
todia. Station is relatively new and no fur-
ther details are available.

La Voix de Revolucion. 11964 kc/s, 1645-
1915 EST. All French programs, belicved to
be located in Conakry, Guinca Republic.

Liberation Broadcasting Station to South
Vietnam, announcing “Dai Phat-thanh Giai-
phong.” 7422, 9807 kc/s, 0000-1945. This
station transmits in Vietnamese and tries very
hard to make listeners believe that they are
actually located in South Vietnam. Also
transmits in Thai language.

National Voice of Iran. 6025 kc/s. 1230-
1415 EST. Programs in Persian, Kurdish
and Azerbaijani languages. This station
preaches the downfall of the Shah of Iran
and is anti-American. It is probably located
near Thbilisi, Georgia, U.SS.R.

Radio Americas, formerly “Radio Swan.”
1165, 6000, 11800 kc/s. station operates a
large schedule in Spanish and English
throughout the day and night, beamed to
Cuba. Despite speculations that this station
is in the Florida Keys, on a boat, or on Na-
vassa Island, it is located on Swan Island. as
indicated on the station's QSL card. The
QSL card was obtained by addressing a re-
ception report to P.O. Box 1833, Miami |,
Fla. No location is announced on the air.

Radio Espana Independiente, 6950, 7602,
10110, 11265, 12140, 14480 kc/s, 0100-0200,
0800-0900, 1100-1800 EST. Station is op-
erated by the Spanish Communist Party in
Exile. it is anti-Franco, and is frequently
heavily jammed. They announce that they
are located in the Pyrences Mountains, but
most probably they are in Rumania or
Czechoslovakia. They have announced a
mailing address of “c/o L’Humanite, Paris,
France,” although this address has not becn
verified.

Radio For The Liberation of Great Russia.
5990, 9360 Kkc/s, 0200-0230, 0600-0630,
1400-1430 EST. Station transmits anti-
communist propaganda in the Russian lan-
guage. The identification includes portions
of the “1812 Overture,” and it is believed
that the station uses the transmitters of
“Radio Nacional de Espana,” the official
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broadcasting station of the Spanish govern-
ment.

Radio Free Algeria, announces “Radio
Algerie Libre.” 6410, 11539 kc./s. Station
was on during fight for Algerian independ-
ence from France. It used French and Ara-
bic languages at 1545 EST.

Radio Free Iran, announcing “Radio
Peyk-e Iran.” 9560, 11410, 11695 kc/s, 0930-
1310 EST. Programs in Persian, Kurdish
and Azerbaijani languages. Station is prob-
ably located in Bulgaria. There is a good
chance that this station uses the same trans-
mitters as “The Voice of The Iraqui People.”

Radio Free Portugal, announces “Radio
Portugal Livre.” 7005, 7410, 8065, 8332,
9453, 9500, 9784, 11510, 11669, 12005,
14955, 15500 kec/s, 0700-0730, 1400-1430,
1615-1645, 1830-1850 EST. Station broad-

" COUNTERFER
 BROADCASTERS

casts propaganda against the Salazar govern-
ment and in favor of communism. Transmit-
ter may be in Rumania.

Radio Free Russia, operated by Narodno
Trudovoi Soyuz (National Alliance of Rus-
sian Solidarists). 6350, 6424, 6787, 10714,
11550 kc/s, 0530-1030, 1230-1530 EST. Sta-
tion transmits from trucks located in Sprend-
lingen (near Frankfort), West Germany and
has been on for 14 years. QSL’s have been
received from reports addressed to NTS at
125 bis rue Blomet, Paris 15 (e), France.

Radio Free Scotland. Station of the Scot-
tish Nationalists in Aberdeen expected to be
on air shortly. Details not known.

Radio Great and Free Russia. Indentifica-
tion sometimes used by *“Radio For The
Liberation of Great Russia.”

Some clandestine stations are operated from remote locations by small bands of revolutionary patriofs.
Broadcasting equipment is frequently nothing more than converted amateur-band transmitting equipment.
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Keeping track of coming-and-going clandestine broadcasters is a hobby to DX'ers, but it's a full time task for
these people at Radio Free Europe monitoring station located in West Germany near the Iron Curtain.

Radio Gusano. 6205 kc/s, 2100-2300 EST.
Anti-Castro station. The name means “Radio
Worm,” gusano is the name Castro has given
to those who oppose him. Location unknown.

Radio Habana Libre. Identification fre-
quently used by “Radio Liberdad.”

Radio Kemam, The Voice of the Free
Malay Union. 7202 kc/s, 1030-1130 EST.
Station transmits propaganda against Ma-
laysia.

Radio Liberdad, La Voz Anti-Commu-
nista de America. 1560, 3390, 3660, 3675,
4005, 5075, 5650, 6240, 6999, 7308, 7405,
8960, 9336, 11935, 11970, 15050, 15370,
15430, 17745, 17885 kc/s, 1800-2200 EST.
Station which transmits anti-communist pro-
grams in Spanish, announcing that the pro-
grams come “from the studios of Eugenio
Fernandez Ortega,” which are apparently in
Venezuela. Several false P.O. Boxes in
Miami have been given as QSL addresses,
however the station has been QSL’d by a re-
port sent in care of “Radio Free Russia.”
The station is reportedly controlled by a
group known as “The Eleven.”

Radio Medea. 8665, 11194, 11485 kc/s,
0600-0815 EST. Station believed to be in
Algeria.

Radio of The Laotian Kingdom, announc-
ing “Stani Withayu Krachaiseing Hang Prath-
et Laos.” 6235, 7085, 7410 kc/s, 1815-1915,
0000-0100, 0615-0715, 0815-0915 EST. The
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station claims o represent neutralist interests
but is actually communist controlled.

Radio Omega. 6352, 11550 kc/s, 0915-
0945 EST. Religious station using Russian
Language, probably via the facilities of
“Radio Free Russia.” Address is reportedly
P.O. Box 272. Antwerp, Belgium.

Radio Pathet Lao, announcing *“Stani
Withayu Krachaiseing Kong Fai Pathet Lao.”
6212, 6345, 7310 kc/s, 1930-2100, 2315-
2345, 0530-0600, 0730-0800, 0930-1000.
Station is part of the Pathet Lao (Commu-
nist) Party, location unknown.

Radio Socialist Albania, announcing “Ra-
dio Shgiperia Socialiste.” 7150 or 7250, 9663
or 9776, 11775 or 11875 kc/s, 0400-0430,
0630-0700, 1030-1100, 1400-1430, 1600-
1630, 1815-1845 EST. The station is pro-
communist but opposes Stalin, supports
co-existence with the west. The Albanian
government has claimed that the United
States operates this station in Athens, receiv-
ing propaganda from Yugoslavia.

Radio Tehran. Identification sometimes
used by “Radio Free Iran.”

Russel Society. A station operated by
this organization is reported to be preparing
for operation in Europe.

Voice of Free Africa. 17890 kc/s, 1200-
1240 EST. Station which tries to stir national
movements in African nations by means of
stressing racial tensions. Attacks colonial

(Continued on page 120)
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HOW TO
Hear the Rare Ones

A few tips from one SWLl'er to another

C. M. Stanbury I1

ANY SWL's will spend an entire year

tuning the short-wave bands, yet come

up with a mere scattering of mediocre DX.

Why? Because consistent DX results are not

a matter of mere luck. If you want to reach

DXing’s top rung, you must use the right
methods.

Inside dope. The most common mistake
made by novice listeners is too much random
tuning. A certain amount of general listening
is required in order to know the bands you
intend to work. To be a successful listener
you must pick your targets in advance and
stick with them until successful or until you
determine that the hunt is impossible.

- Bonepwi EbIKOBCKMA,

Picture postcard QSL SWl'ers received if they
logged the USSR’s spacecraft Veostok V.

Which stations you select depends upon
your special interests, geographical location
and listening equipment. If the, DX'er lives
in the Western U.S. and is long on patience,
he might try for KPDQ just before sunset. Of
course if he’s not blessed with plenty of pa-
tience, his DX career isn’t going to be much
anyway.

Sometimes a station will be available or
important for only a very brief period. As
example, the Voice of America’s Courier was
target for every BCB DX ’er during those few
days it broadcast from the Panama Canal
Zone and is now a target for SWL's as it will
soon be replaced by a more powerful land
based facility. Similarly, space flights, both
American and Russian, fall into this cate-
gory. In fact, for many they top the list. Then
the DX’er may be after news, or QSL’s, from
a certain country, state or city. In this case
you'd check White's Radio Log for the ap-
propriate frequency and station call sign.
At all times a listener should have at least
two targets—one for the daytime and another
at night. Maximum numbers of targets you
can handle at once depends primarly upon
the time available,

Know the bands: No matter from what
source you pick your targets, the next step is
to know the bands upon which they operate.
Our Crystal Ball (page 90) will tell you
which band is best at any given time but
there’s more to it. On each of the bands in-
volved you must know about the other trans-
mitters that operate on (or near) your target’s
channel. From this DX'ers will learn not
only what to expect in the line of QRM, but
which strong stations will help you spot your
target’s channel on the dial.

These conditions vary on a seasonal basis
and in regular 27 day cycles corresponding
with one rotation of the Sun upon its axis.
Further, short-wave broadcast stations are
constantly altering their schgdules and even
frequencies. One day the DX’er may encoun-
ter almost impossible QRM (nothing in DX

(Continued on page 121)
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Photographing

LECTRONIC

Equipment

Here are a few tips

on how to take
professional quality snaps
of your electronic gear
using equibment

you most likely now own

OW many times have you tried to ex-
plain some physical -feature of your
new ham gear or audio system—when it’s
back home on the bench and not in view?
You can draw some of it out on paper,
maybe, but that’s not really adequate. What
you want to do is show someone your newest
and best construction project.

Photography offers you an opportunity to
bring your chassis with you to the office
coffee break—or whatever the get-together
happens to be. Frank Beaudin, official pho-
tographer for the American Radio Relay
League, has volunteered to show our readers
how to take professional quality pictures of
electronic gear, using photographic equip-
ment you most likely own already.

Professional tips on chassis photography,
which probably have never before been pre-
sented in picture-story form, are yours for
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the reading in the following “how-to” picture
story. While Frank’s photographic subject
here is an amateur radio VFO or variable
frequency oscillator, the instructions apply
equal, to any electronic equipment, whether
you're shooting a simple electronic accessory
or an elaborate built-in hi-fi stereo system.

Most shots are likely to be black-and-
white, but color snapshot film or slide film
can often be used to clarify extra details,
where wiring is color-coded. As a matter of
fact, electronic manufacturers use such
photos to guide assembly workers.

Even if you don’t intend to try this new
field of photography immediately, you will
find that Frank Beaudin’s method, based on
over 30 years experience, takes a good deal
of the mystery out of the excellent equipment
shots you’ve seen (and wondered about) in
magazines such as S & M and your very

0t



Set up two lights for even
glare-free lighting (bottom).
The top light is positioned to
cast a slight shadow that adds
depth. Check lighting (right) as
the camera sees it to discover
and eliminate confusing reflec-
tions. Then distance is checked,
settings made and photo taken.

own magazine, Ranio-TV EXPERIMENTER.

Although Frank customarily uses an 8x 10
view camera in his commercial work, he
volunteered that an adjustable 3Smm camera
and tripod would yicld excellent results for
any amateur photographer.

‘We met Frank at the table he ordinarily
uses for taking his shots of electronic equip-
ment. “There's one thing I insist upon,”
Beaudin said. “The table has to be clean and
uncluttered.” A sign hung up over his
“shooting” bench reads: “For photographic
use only—do not deposit your sundry para-
phernalia.” That's a fancy way of saying,
“Keep free of junk.”

“I begin with a large white cardboard to
serve as a one-piece background,” he said.
This cardboard is available at most art supply
stores for a few pennies. “This keeps the
lighting even and when propped up against
the wall and held in place by a weight, it cuts
out any extraneous background. All that
clutter in the background tends to"distract
when the equipment being photographed is
surrounded by it.”

The Prop. Reaching for a small plastic

72 RAp10-TV EXPERIMENTER



Final print shows smooth all-over light-
ing plus some shadow for sense of depth.

Under
set wider apart than normal to eliminate
shadows in deep corners. Check very care-
fully in order to prevent confusing reflections.

chassis shots require lights to be
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box, Beaudin continued: “Use a prop to tilt
the chassis up.” (See photo on page 71.)
This gives the picture perspective and iden-
tifies the panel with the chassis, without
hiding any of the components behind the
panel. Make sure that the prop will not be
visible in the final picture and either hide
output cables behind the chassis where they
won’t show or lay them out in such a way
that they can be clearly distinguished. Some-
times a finger or pencil tip is used to point
out an important feature. This is OK pro-
vided the pointer doesn’t hide the feature or
become distractive.

Lighting. Frank paused to point out that
commercial photographers like himself rely
heavily on photofloods for lighting, usually
using “EBV” or No. 2 lamps in reflectors. If
you don’t already have 2 ‘floods,” you can put
together reflectors, spring clamps, bulbs and
lamp cord for $5-10 with materials available
in any photo shop.

Reaching for two photofloods, Beaudin
continued his running commentary: “We
have two surfaces to light here and in order
to do this evenly and without glare we will
have to use a top light to illuminate the
chassis and another flood for the panel.”
(See photo on page 72.)

This un-retouched photograph shows almost
total elimination of shadows with each part
clearly illuminated. Feeling for depth is main-
tained without overexposure or glare spots.
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For exireme close-ups, use supplementary
close-up lens available from your local photo
dealer. Measure distances carefully to be sure
you are in focus. Careful planning will pro-
duce sharply-detailed photographs like the
close-up glare-free shot on the right.

“The top light is most easily placed right
on the bench, aiming down on the chassis
at a 40-60 degree angle, like sunlight. The
other light stands on the floor. aimed at the
panel from about the same angle on the other
side.” Both lights were about three feet from
the chassis, with the top light casting a slight
shadow in front of the panel for “3D" effect.

Composition. “The next stop,” according
to Frank, “is to bring in the camera, mounted
on a tripod or any steady platform.” He then
recommends that, after lining up the subject
in the viewfinder, you walk around in front
of the camera and view the subject directly,
with your eye as nearly as possible in the
camera-lens position. The rcasons for this
are:
® In close-up shots, viewfinder parallax can

fool you—make you cut off the top edge

of the subject if you have framed it tight-
ly. The solution, with most viewfinder
cameras, is to tilt the camera up very
slightly, so as to allow a little extra space
above the top of the subject. Some cam-
eras have parallax markings in the view-
finder.

® The in-front-of-the-lens viewing position
sometimes reveals glare or hot spots from
the subject, which are easily overlooked

when viewing through the finder. Glare

can be corrected by adjusting the posi-

tions of the lights, in most cases.

Shoot. Take a varety of exposures after
double checking all your camera settings.
We used 18 of a second at f/22 and came up
with the photo shown at the upper left on
page 73.

You can use almost any brand of quality
film. We used a roll of Kodak Plux-X film
which makes very good pocket-size snaps or
enlargements up to 5 x 7. Kodak Pan-
atomic-X (Pan-X for short) requires a slight-
ly longer exposure (about Y2 of a second)
at f/22. Enlargements up to 8 x 10 made
from Plus-X negatives are clear and sharp
without any fuzzing grains.

Under-Chassis Views. Quite often, Frank
is asked to photograph under-chassis views.
“The basic setup is the same,” he says, “but
the lighting is more critical than it was for
the shot described previously. 1 set up both
lights shooting down and into the two sides
of the chassis,” Frank continues. “The two
lights coming in at different angles prevent
harsh shadows. Again, shoot from an angle
to give enough side-lighting to keep the sense
of a third dimension.”

(Continued on page 146)
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Electronic eavesdropping, an art developed by spies and industry
snoopers, can be used by the amateur for entertainment purposes.

By Byron G. Wels

THERE are a great many misconceptions
extant when it comes to the art of bug-
ging. People seem to visualize bugging or
eavesdropping as a sneaky, foul, underhand-
ed way of obtaining otherwise unavailable
information. Bugging, in truth, is an art, a
science, and a challenge. The average home
experimenter may probably resort to bugging
a room to tape record a party or family con-
versation under natural conditions. Gone
are the emotional stresses called stage fright,
when a microphone is present.

Evaluate the Situation. There are many
things to be considered in planting the bugs,
or mike pickups. Of utmost importance, is
how much time is available to complete the
job of planting, what the location is like, and
whether the subject of the bugging may be
suspicious of hidden pickups.

Given an unlimited amount of time to
plant (or conceal) the bugs, even you can
do a truly magnificent job. Unfortunately,
you are not always able to spend as much
time as you'd like, and very often, may not
have access to the room in which the bugs
are to be placed, at all! This does not deter
the professional bugger. The art of bugging
consists for the most part of concealing or
disguising the pickups. This can be done in
a great number of ways. It becomes a func-
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tion of the type(s) of units used, and the
circumstances.

Let's take a few typical examples, and
maximum efficiency.

The Room. In a private home, or in a
hotel room, there.are many innocuous pieces
of furniture that lend themselves to conceal-
ment. If the subject is not suspicious, a sim-
ple expedient is to firmly anchor a transmitter
(the transmitter section of a Part 15 1li-
cense-free transceiver will do fine) under a
convenient table. Arrange to turn the trans-
mitter on, just before the subject enters, to
insure that the batteries will not be run down.

Another excellent technique is to use the
telephone in the room to dial your own num-
ber elsewhere, and have a confederate lift
your receiver at the remote location. Place
two small pieces of black sponge rubber be-
tween the handset and the cradle of the
phone, so it doesn’t cut off the call when the
handset is placed on the cradle. Should the
subject see fit to use the phone, all you have
to do is hang up at your end, and as he lifts
the phone from its cradle, the rubber pieces
will spring away, and probably not be seen!

Find a closet door with a wooden panel
enclosed in a wood frame. Such panels can
be used as sound pickups, for they act like
diaphragms do in mikes. The pickup need
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only be an inexpensive stereophonic or
monophonic phonograph cartridge attached
to the unseen side of the door.

Camouflage. Remember that disguise is
vour best bet. Any of several magic shops
or joke shops can provide you with what
looks like an electric light blub, but is really
made of plastic. A bit of advance work with
a fine hack-saw blade and a drill will permit
you to conceal a microphone button in such
a bulb, and perforating the bulb with a few
holes will allow sound to enter. All you have
to do is ascertain that there is more than one
source of illumination in the room, and re-
place the bulb in one of the less-likely to be
used lamps with your own bulb. The lamp
wires will then serve as conductors to your
amplifier. Make sure you turn the lamp
switch on, however, to permit the sound-
carrying current to flow!

Don’t overlook electronic appliances which
might ordinarily be accepted as common-
places! Any radio technician knows that a
loudspeaker is a microphone, in reverse! You
can disconnect the loudspeaker wires in any
small radio, and connect your own lead wires
to the speaker! It will then serve as an addi-

tional pickup in the room. What's more, the
radio doesn’t have to be turned on to
operate!

How Many and Where? Remember that
all pickup devices must be considered ex-
pendable. Assume that you will not be able
to recover them, and proceed on that basis.
Remember too, that because of the need for
concealment, pickup quality will not be the
best. People may wander away from the
range of one pickup, and it's nice to know
that should this happen, you have another
planted wherever they happen to be going!
Plant the pickups scientifically, first seeking
the places that people are likely to move to
in a given room, while taiking, and then
chose the best location in each area. Test
each pickup well in advance, to determine
its total effective range, and attempt to plant
the unit so as to completely cover the room.

Suspicious Subjects: If you are involved
in an intrigue of some sort, you can almost
bet that your subject is expecting trouble of
this sort from you, and there’s more than
one way to skin the proverbial cat! You can
assume that Mr. Subject will look for hidden
microphones, so you might try a stunt that
succeeded for your author one time! The
subject challenged him to bug his living room
in his absence, and when the job was done,
we planted one more microphone. . . . It
wasn't really a microphone, it was an empty
microphone plastic case that we had long
since removed the clement from. This dum-

Painting wires to serve as leads for hidden
microphones is one way to avoid detection.
To paint a line, first place three strips of mask-
ing tape (above) over the surface the leads
must travel, fill the masking tape spaces (left)
with conductive silver paint, then as the paint
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my was planted in a vase of flowers, used
as a table centerpiece.

From the next room, we heard the subject
enter, and quietly start a methodical search.
He soon located the “hidden mike,” and we
heard him say (through an entirely different
mike) “Ah-ha! I found your mike, and I'm
going to smash it with this hammer!”

We heard the empty case crunch, and
continued to listen for the rest of the evening.
It was when we heard him settle back with
a hot cup of coffee that we announced our
audible presence. (Took the liberty of re-
verse-bugging through the radio.) We asked
if there was enough coffee for an extra cup,
and Mr. “X" nearly flipped with surprise. It
was not much of a surprise however, to see
him sputtering and flustered when we walked
in, for in his shock and disbelief, he had
spewed a mouthful of hot coffee all over
the front of his shirt!

Concealment. If the subject expects
trouble from you, you must take additional
steps to conceal your equipment.

Carry a l-in. wood drill in your bag of

is drying (above) peel the tape off leaving
two silvered lines that can serve as con-

ductive leads. Wood finishers used to cover
and hide deep scratches (right) hide the silver
leads and restore the wood finish. A little
practice at home is a good idea.
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Ordinary mono or stereo cartridges can
be utilized as sensitive sound pick-ups.

Scotch’s new aluminum sensing tape can'

serve as wire leads on back of furniture.
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tricks, and you can easily bore a hole under
a desk or table to conceal the microphone.
Hold it in place, and patch most of the hole
with some colored wood putty. This is avail-
able for furniture repair, and you can get
one-ounce tubes in an assortment of wood-
tones to match the furniture.

Unfortunately, many an otherwise well-
planted bug is given away by wire leads.
These are very easy to trace to their source,
and for this reason, use radio bugs wherever
possible. Where microphone pickups must
be used, additional steps are required to con-
ceal the leads.

The best solution is not to use wires.
What's that? Oh yes. Carry two additional
items. . . . One of these is a pressure-sensi-
tive aluminum tape, about %e-in. wide. It is
used with tape recorders to signal the ma-
chine to reverse, or to synchronise a slide
projector. If you are working with a porous
surface such as wood, this tape is an excellent
conductor. Simply run a double strip of the
tape from the microphone down one leg of
the table (back of the leg, please) and then
connect to the tape by using a small quantity
of silver conductive paint, such as is used

to repair printed circuit boards. Use ordi-
nary masking tape to hold everything to-
gether until it dries. Conceal the tape with
a coat of varnish stain in a color matching
the wood surface. It is'of course wise to
carry small Y2 or Y ounce bottles of the
common wood colors.

If you are dealing with non-porous sur-
faces, run three strips of masking tape under
the tabletop and down one leg of the table.
Place the strips about %g-in. apart, and fill in
the space with the silver conducting paint.
When it dries, peel the tape away, and you
will have a double band of conductors!

Tricks with Telephones. There are nu-
merous devices to enable you to record di-
rectly from a telephone, and none of these
will tip the fact that you are making a re-
cording, to the person you are speaking with.
There is a federal law that concerns tape
recording telephone conversations, but this
law requires only that an audible “beep” be
sounded every fifteen seconds. Contrary to
popular belief, there is no law against ob-
taining it!

Tapping phones. There's been a lot of
publicity given to this subject, and a lot of
it is misinformed. However, the telephone
and its associated equipment is nor your
property, it is loaned to you by the telephone
company. Don’t fool around with this unit
or its.associated wiring. You're just asking
for trouble. If Ellery Queen wants one of
his secret operatives to risk a law suit, that’s
his affair. Don't tamper with telephones or
telcphone wiring. It isn’t worth the danger

Part 15 device, taped to “talk,” broadcasts
private chit-chats many city blocks away.

Inductive pickup lets you tape telephone
conversations without connecting to wires.
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and you are only bringing a third party, the
telephone company, into the act. Besides,
they can afford more and better lawyers than
you can, so hands off.

Personal Bugs. No, were not talking
about the infamous “cooties” of World War
I! You can be talking face-to-face with some-
body and be totally unaware that he is re-
cording your every word!

In the first case, a complete miniature tape
recorder is concealed under the clothing, but
with push-button switches that can be acti-
vated by an imperceptible movement. The
microphones can be disguised to look like
anything BUT microphones. Tie-clips, wom-
en’s barretts, fountain pens, all can actually
be miniature concealed microphones.

At the Remote Site. No matter what
method or combination of methods you use,
you will require that the information be
properly recorded at a remote location. As
soon as you have brought the lead wires
away from the room and the possible sight
of the subject, connect these wires via coaxial
audio cable to tape recorder plugs. Your
author has found it convenient to use a ro-
tary switch set-up, so that he can plug all of
these cables into a “little black box” and
switch any one (or combination of) pick-
ups into the tape recorder. By thus eliminat-
ing from the circuit any pickups which are
contributing little to the overall recording
level, and accenting those which contribute
greatly, a good recording is always obtained.

Where to buy it. Almost all of the items

Almost all radio parts houses carry phone
pickups in several varieties of useful shapes.
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mentioned in this article and necessary for
bugging a room can be obtained from elec-
tronic parts supply houses. Mail order cata-
logs from the major parts houses list the
items and describe them in detail. The plas-
tic electric light bulb can be obtained from
toy novelty stores.

Finally. Bugging can be fun, or it can be
profitable, or informative. It can also be
tragic. Use this knowledge with a moder-
ating dollop of common sense, for most peo-
ple resent being bugged. If you tape someone
at a party shooting his mouth off, be a gentle-
man and destroy the tape if the loud mouth
objects or is offended. In fact, if no one
objects to the contents of a party tape, still
play safe—destroy the tape in front of your
guests. This way they will always be at

ease in your home—and theirs. R

A bugger's delight is the plastic light bulb.
Remove base (top) and insert tiny mike. In-
stalled in lamp socket (below) line cord
serves as audio cable. Keep switch set at on.
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TABLE-TOP ELECTROPLATER uses dry cell batteries,

rheostat, milliammeter and plating jar.

EXPERIMENTAL

ELECTROPLAING

Why not try it2 You can replate parts or do it just for fun.

LECTROPLATING is a simple process.
All you do is coat one piece of metal
(called the cathode) with a thin layer of an-
other kind of metal (from the anode) by im-
mersing both in a liquid (the electrolyte) and
passing an electric current from one (the
anode) to the other (the cathode).

Copper and nickel are the easiest metals
to plate. Here's what you need to get
started: a wide-mouth glass jar, two short
brass rods, a small sheet of copper, two large
dry cells, a milliammeter or low-reading DC
ammeter, four aHigator clips and electrolyte.
Get eight-ounce jars of electrolyte crystals
from a hobby store or from Central Scien-
tific Co., 1700 W. Irving Park Blvd., Chicago
13, Ill. Order #81136 for copper plating,
#81158 for nickel.

After mixing the copper electrolyte crys-
tals in warm water add about V2 teaspoon
of sulphuric acid. You can get it from a

battery shop or filling station. A 2 x 3%-
inch sheet of roofing copper makes a good
anode. Hang it in the electrolyte from a
brass rod.

Clean the work piece (cathode) of all
traces of oil or grease and do not touch it
with your fingers after you finish cleaning
it. Hot water, detergent and a tooth brush
do a fair job, but you can do better with a
caustic cleaner such as sal soda. Polishing
a steel surface with fine abrasive paper or a
wire brush helps. The quality of this clean-
ing operation will contribute more to your
plating job than anything else.

Connect the batteries as shown in the top
diagram, opposite page, and plate for about
five minutes at 500 milliamps (.5 amp). Lift
out the plated piece and check it. Light
pink indicates the copper is being deposited,
but the job is not done until a full rose color
is achieved. —Harold P. Strand
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COPPER WIRE
HANGER

CATHODE — |
(PIECE TO BE
PLATED)

GLASS JAR—>
ELECTROLYTE

<— RHEOSTAT ', s

(10~15 OHMS §‘

g‘ DIA. 25 WATT)

BRASS RODS

MILLIAMMETER DRY CELL

DIAGRAM SHOWS plating tank with cathode (piece being plated) suspended in electrolyte.

MIX ELECTROLYTE by stirring about 2 oz. of
crystals in wide-mouth jar that's nearly full
of water. Use care when adding V, teaspoon
of sulphuric acid with a hydrometer or glass
syringe; avoid spills which could burn skin.

is similar to tank
method with brush replacing tanks as means
of applying electrolyte bath to cathode. This
system is useful when you are plating small
objects, can be used to repair worn plating.

BRUSH-PLATING SETUP
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RHEOSTAT (left) makes it easy to adjust cur-
rent. Meter should read 500 milliamps for
uniform plating. Positive terminal of battery
connects to anode through rheostat. Connect
negative to cathode through milliammeter.

8 TURNS # 18 -20

BARE COPPER WIRE

COPPER WIRE
ANODE

COTTON SwaB IS DIPPED
{N ELECTROLITE BEFORE
BRUSH ~PLATING
CATHODE

- %

2 DRY CELLS
IN SERIES

THE BRUSH-PLATING circuit diagram shown
here has a cotton swab with copper wire
anode connected to the positive terminal.
Copper and nickel are the easiest metals to
plate. Clean the cathode of all traces of oil.
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Senator Barry Goldwater
shown operating his ul-
tra-modern kilowatt ham
station — it rivals any
ham shack in the nation.

CQ DE K7UGA/K3UIG

In Washington they call him

Senator Goldwater,
but on 80-meters
he’s just plain

“Barry"

By Ebby Hawerlander

A two shack man, Barry operates out of Wash-
ingtam, D. C. (top photo) and at home in Phoenix,
Arizena. Perched up high, Barry can establish
eye-boll contact while viswing local mobile unit.
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T's NO SECRET that electronics is the one
hobby which spans all “normal” social,
economic, and political barriers. It's the one
“great equalizer,” and probably the only
hobby which could produce the unlikely
scene of a 16 year old high school student
chatting with a United States senator on the
subject of unjamming a stubborn DC relay.
It was exactly such a scene which we wit-
nessed on a recent visit to the ham shack of
Senator Barry Goldwater at his unique
Arizona home. The Senator was at the con-
trols of his ham station, K7UGA, and was
in contact with a young fellow in Connecti-
cut. After several exchanges, Senator Gold-
water identified himself as “Barry, Baker . . .
Able . . . Robert . . . Robert . . . Yankee,”
and the Connecticut operator countered
with, “This isn't Senator Goldwater by any
chance, is it?”

This happens all the time, and the reply
is always, “It's not Senator, it's Barry . .. I'm
just one of the boys!”

Actually, Senator Goldwater is “just one
of the boys™ when it comes to electronics, in
fact he has what can best be described as an
advanced case of electronic gadget-itis.

His entire housc is a power company’s
dream come true, from an intricate control
panel in the headboard of his bed, to the
electronically controlled flagpole in the yard.

The control panel operates such other
gadgets as a burglar alarm, an artificial
waterfall, piped in music and TV. It also
turns on and off the lights and regulates the
temperature in the house. The bedroom is
also cquipped with a sound effects device
which produces slcep inducing sounds such
as occan waves breaking on the surf, the
sound of rain on a tin roof, or “white™ sound
(it's an odd hissing). The “sleep sounds”
come in handy during one of the many cat-
naps the Senator takes when his schedule
gets hectic.

The flagpole in the front yard is an inter-
esting device which is fitted out with an elec-
tronic eye. When the sun comes up (and
the Senator is quick to point out that it does
this 365 days a year in Arizona), the flag
is automatically raised. At sundown, the
flag lowers into a metal protecting tube.

Electronic eye controls this unique flagpole in
the Senator’s yard. When the sun rises, so
does the flag. At dusk, the flag lowers auto-
matically. Note container at bottom of pole.
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In the Goldwater living room there is an
electronically operated motion picture pro-
jector and a movie screen which silently
emerges from behind a panel at the touch of
a button.

But communications seems to be the Sen-
ator's special delight, and it has been since
he took out his first ham ticket in 1922 (his
call sign was “6BPI” in those days). Today,
in addition to his ham station in Phoenix,
Arizona, he also has a well equipped station
in Washington, D. C., with the call K3UIG.

In Arizona, he also maintains a complete
“Unicom” aeronautical VHF communica-
tions station to keep his family posted as he
comes within a 100 mile radius of his home
(he flies his own plane too, but that’s a story
in itself). In addition to this, he keeps tabs
on the weather with low frequency gear and
an anemometer (it checks wind velocity).

As a ham, he is an active member of the
Quarter Century Wireless Association, the
Amateur Radio Editorial Society, the Flying
Ham Operators, and a pioneer group known
as the SPARCS.

SPARE TIME is a rare commodity in the busy
schedule of a United States senator, but

Typical activities at K7UGA might in-
clude passing along a message to a service-
man or running a phone patch with a ship
at sea. The Arizona station is really elite,
centering around a Hallicrafters. SR-150
single-sideband rig which runs 150 watts
PEP on all bands from 80 through 10 meters.
For those extra difficult contacts, or when
conditions are rough, the Senator flips on
his Hallicrafters Loudenboomer linear am-
plifier which gives him a cool thousand watt
signal, the maximum allowed on the ham
bands. All of this gear is connected to a
gigantic beam, the envy of hams who see it.

Senator Goldwater frankly states that ham
radio is one of the nation’s strongest, but
least publicised, deterrents to the “common
enemy” and one of our greatest cold war
weapons.

What’s next in electronics for the Senator?
Barry won’t venture a guess, what with so
many new developments to choose from. We
do know he operated on CB but Barry isn’t
licensed for 11 meters. That’s about the
only band he hasn’t yet conquered. u

Barry Goldmater
6250 Nurth Hogaba

still
“just

manages a few
plain Barry.”

Senator Goldwater
relaxing moments as
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BLACK ART

wita BIACK (10 (GHSCIT

Dab into scientific legerdemain using ultraviolet light

By Jorma Hyypia

WOuld you like to have your friends
think of you as a scientific wizard?
Would you like to get more than the usual
amount of pleasure and stimulation from
your experimentation? Would you like to
find a way to jog your creative instincts into
new channels of scientific exploration?
Then try staging a scientific “magic” show.
Whether you are interested, in electronics or
some other field of science you can proba-
bly think of many ways to use your science
knowledge to create fascinating illusions.
The planning and preparation of such il-
lusions will sharpen your own perceptiveness
of the manifold applications of common sci-
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entific principles. You will find showman-
ship to be a fascinating past time in itself.
And you will have the satisfaction of stimu-
lating others into greater appreciation of the
basic sciences.

Finally, the experience will stand you in
good stead when you start planning your
next science fair exhibit; good showmanship
goes a long way in presenting ideas clearly
and forcefully—and in the winning of
science fair awards.

Why Black Light? Because ultraviolet
(black light) experiments are conducted in
the dark, they are especially suitable for the
presentation of mystifying illusions. More-
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over relatively few people are familiar with
the many unique properties of U.V. light so
the simplest of experiments—properly staged
—win immediate audience approval. Fortu-
nately you won't have to spend a lot of
money buying expensive equipment. The
basic U.V. light unit in kit form is inexpen-
sive, and the other apparatus is ecither avail-
able in most homes or can be purchased
locally at modest cost.

First—and most important—don't play
around with short-wave ultraviolet light in
your experiments; the rays can be very dam-
aging to the cyes. Short wave equipment
should be used only by experienced adults.
But this is no handicap. The safe long-wave
U.V. is actually better for your purposes
becausc the materials you will want to use
fluoresce more strongly with this form of
ultraviolet light.

Basic Equipment. A wholly adequate
U.V. lamp is a six-watt tubular bulb that
has a built-in filter to eliminate almost all

Playing with ultraviolet can be safe if you use
a long wave source like the Edmund Scientific
UV Kit 70,586. Priced at $5.25, the kit con-
tains all the necessary lamp parts and plans.

visible light, passing only the desired long
U.V. light. The bulb and wiring accessories
can be purchased for $5.25 from Edmund
Scientific Co. of Barrington, New Jersey.
You can buy the lamp at this price and get
other materials locally. But if you want some
fluorescent chemicals, papers and liquids
(and a book of experiments) you can buy
the lamp in a larger kit for $11.95.

Mounting the lamp. The U.V. lamp kit
provides you with all necessary wires,
switches, clips and starter but does not in-
clude a case. But this you can make quickly
—at no cost—from an old cigar box.

Obtain a cigar box measuring about 9” x
6" x 12", Be sure the box you pick is fully
nine inches (length of the U.V. bulb and its
mounting clips.

Pull off the front 9” x 1¥2"” panel of the
box and shorten it about %" if necessary to
make it fit further inside the box as a parti-
tion and mounting board for the bulb. (Refer
to photo.) After the bulb parts have been

Robt.Burns

)
<)

Panateladeluxe

The ultraviolet lamp kit can be installed in a
cigar box as shown above. Text explains
construction details. Home made unit is com-
pared to Edmund Scientific professional unit
(left). The large window in the pro type unit
passes long waves and the small window
passes the harmful short UV light waves.
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attached to the panel it will be glued inside
the box, about 1%4” further back from its
original position. )

To mount the bulb on this panel, notch
the ends so that you can fasten the two bulb
holders or clips into place with small bolts.
Insert the bulb and check to see that the
panel will fit inside the box without bulging
the sides of the box.

Attach the black ballast block to the bot-
tom of the cigar box with small bolts as
shown. Drill a hole in the back panel of the
box to take the switch (position as shown
for convenient manipulation of the switch
when the box is held in the hand).

Finally, tape the lid of the cigar box closed
and paint the small chamber, containing the
hulh, with aluminum paint to increase re-
flectance. Also, paint the outside of the box
to make it look like a finished piece of equip-
ment.

Staging the Show. For best effect, the
room in which you put on your U.V. show
should be almost completely dark. Check
the room with the U.V. light to see that dra-
peries, knick-knacks and other objects do
not fluoresce. Best of all, set off a stage area
with black-cloth drapes.

The U.V. lamp itself will give off a small
amount of visible purplish light. You can
draw attention away from this visible light—
which would reveal the presence of your
U.V. unit—by placing one or two very weak
bulbs painted purple somewhere in the stage
area. These will give you enough light to
find your equipment in the dark and will
dupe your audience into thinking that all
the purple light comes from these lamps.

You should have a table on which to place
equipment; a cloth draped across the front
will hide equipment under the table. The
U.V. lamp is hung out of sight behind the
table in such a way that the light shines up-
ward. Try to keep its direct light out of your
eyes. Best of all, make a small table from
some shelf board and cut a hole in the middle
through which the U.V. light can be beamed
upward into your experimental set-ups.

Dress yourself completely in black if pos-
sible; avoid colored clothes and white shirts
which may fluoresce brilliantly. Rehearse
all details of your presentation carefully, in-
cluding the explanatory and diversionary
talking you will do. The magician’s talk—
patter as it is called—is an integral part of
showmanship.

Starting with the experiments described in
this article, you will almost surely be stimu-
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Special bulbs are prepared by alternately
heating and cooling light bulbs with hot
and cold tap water. See text for details.

Apparatus for creating the luminous foun-
tain illusion. The demonstration is performed
in the dark—only the rising water is seen.

lated to invent more of your own. These
may well provide a “showstopper” of an ex-
hibit at your next school science fair!
Aladdin’s Lamps. “Here, ladies and gen-
tlemen, are three ordinary electric light hulbs,
differing from each other only in that one is
white, the second is blue and the third is red.
You can see I have no convenient sockets or
source of electric power. So I shall simply
stand them on end, in a row, where you can
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all observe them carefully.”

“We shall put the blue bulb on the left,
the red in the middle, and the white on the
right. Please observe their colors and posi-
tions; it will be most important for you to
remember in what order they are arranged.”

“I shall now place this large piece of card-
board before the bulbs so that vou cannot
sec them. You will note that I am not touch-
ing or disturbing the bulbs. Now, let us re-
fresh our memories. What colors are they
and how are they arranged?”

“Wait! To better concentrate, let us turn
off the room lights—the mind thinks so much
more clearly when not distracted.” (Turns
off white room or stage lights.)

“Now that we are in the dark, let us re-
call what the colors of the bulbs are and
how they are arranged.” (Audience reminds
him that the blue bulb is on the left, the
red in the middle, and the white on the right.)

The performer removes the cardboard to
reveal that there are now rwo blue bulbs,
one red bulb, and no white bulb. More
startling: all bulbs glow brightly in the dark
room although obviously still not connected
to any source of electric power.

“It seems there has been some error, sir,
because 1 do not see the white bulb you
mentioned. But then we all make mistakes
so I shall not judge your memory too harsh-
ly.?

“But let us proceed. Which of the three
bulbs would you say is the brightest?”

(Most will select the red; a few may point
out the blue bulb on the left.)

Author watches suspect insert hands into a

“Dick Tracy” type criminal detector. Odd
shapes on top and side of box serve no
useful purpose except for magical atmosphere.

The performer places the cardboard before
the bulbs to conceal them again and talks
for a few moments about the unusual fact
that the bulbs were lit although not con-
nected to an electric circuit. He then asks
the audience to remind him which bulb was
brightest. But when he removes the card-
board, the two selected bulbs are not ljt at
all while the blue bulb on the right remains
lit.

“You scem to have erred again! The bulb
you ignored is the only one glowing so it
clearly is the brightest!”

The performer picks up the glowing bulb
and walks through the audience with it, let-
ting spectators: handle it to prove there are
no connecting cords. He then returns to the
stage, places the bulb back in its original
position with the others, and conceals all
bulbs with the cardboard.

When he now questions the audience
about the colors of the bulbs there is marked
hesitancy about answering. So he turns on
the room lights, removes the cardboard, and
reveals a blue, red and white bulb arranged
as at the beginning of the experiment.

Inspection shows that the bulbs are not
connected to power sources and there is no
evidence of tampering with the bulbs.

How it is Done. The bulbs have, of
course, been altered. The inside of the blue
bulb has been coated with a blue fluorescent
paint, the red bulb with red fluorescent paint,
and the white bulb with phosphorescent
paint (which appears blue in the dark). Un-
der ordinary white light all look exactly like

Ultraviolet lamp inside ‘‘crime detector” box

spots incriminating fluorescent  tell-tale
smudges on thief’s fingertips. Low cost Argon
bulb provides adequate ultraviolet light.
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the colored bulbs you can buy at the hard-
ware store.

Just as the performer places the cardboard
before the bulbs the first time, he snaps
on the U.V. light with a hidden switch.
When the room lights are turned off and the
cardboard is removed, all bulbs fluoresce be-
cause they are excited by the virtually in-
visible U.V. light.

As the performer replaces the cardboard
before the bulbs he simultaneously snaps off
the U.V. light. On removing the cardboard
the blue and red bulb do not glow because
the fluorescent coatings will not glow except
when U.V. light strikes them. But the other
blue bulb (white in white light) glows because
it contains phosphorescent paint which can
store up energy from the U.V. light and
continue to emit visible blue light even when
the U.V. source is turned off.

When the white room lights are turned
on again, all bulbs look as they did before.
The phosphorescent bulb continues to glow
but this is not at all obvious when the much
brighter white lights are on. For best effect,
place the red bulb between the two blue
bulbs so that slight differences in the in-
tensities of the two blue bulbs is less con-
spicuous.

The experiment demonstrates dramatically
how fluorescence and phosphorescence differ
and shows how brightly modern fluorescent
pigments can fluoresce.

Preparation of the Bulbs. The success of

APRIL, 1964

A complete lamp and ac-
cessories kit is available
from Edmund Scientific.
Besides the lamp kit, in-
visible water paints, in-
visible ink and dye,
tracer powder, rock speci-
mens and special crayons
are included: at $11.95.

the trick depends on careful preparation of
the bulbs so that it seems impossible that the
bulbs could have been opened and doctored
on the inside.

Choose three bulbs of the same size. All
should be frosted white bulbs. Burned out
bulbs are just as good as new ones. Touch
a hot soldering iron to the bit of solder you
will find on the flat part of each bulb base;
when the solder melts, give the bulb a quick
shake and the solder will fly off to reveal a
small hole.

Wrap the bulb in a heavy towel (to protect
yourself in case of breakage) and drill down
through the hole with a drill bit of the proper
size. Use a hand drill and drill slowly and
carefully. Drilling is completed when you
hear the air sucked into the bulb. The drill
must also pass through a glass seal inside the
base, so continue until the bit drops easily
at least an inch into the bulb. The glass rod
that holds the lamp filaments is not broken,
but the little copper disc on the bottom of
the base (where the solder was removed)
may come off during the drilling operation.
Save this for replacement later.

First coat the inside of one bulb with phos-
phorescent paint. This can be purchased
at most paint or hardware stores. It is an oil-
base paint, thinnable with turpentine or min-
eral spirits. However do not thin unless ab-
solutely necessary; the thicker you can keep
it the better.

(Continued on page 118)
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Crystal Ball

APRIL—MAY 1964
By C. M. Stanbury, II
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Latin America

ECLINING sunspot activity and the

coming of spring will result in the best
DX atmospheric weather in 11 years. Day-
time monitoring will be optimum on 25
meters, and good results can be had on 41
and 49 meters when the birds are asleep.
This will be a good time of the year to log
clandestine stations cluttering the spectrum.
See page 63—Counterfeit Broadcasters.

To use the table, put your finger on the
region you want to hear and log, move your
finger to the right until it is under the time
you will be listening and lift your finger.
Underneath your pointing digit will be the
short-wave band or bands that will give the
best DX results.

The time in the above propagation predic-
tion table is given in standard time at the

€60, 90 —> €3], 49— 25, 3] ——— > |«— 50,90 —>
|

2%
I I

v

€31, 41>

listener’s location which effectively compen-
sates for diffcrences in propagation charac-
teristics between the east and west coasts
of North America. However, Asia and the
South Pacific stations will generally be re-
ceived stronger in the West while Europe
and Africa will be easy to tune on the east
coast. The short-wave bands in brackets are
given as good second choices.

White’s Radio Log (see page 124) now
lists many new short-wave stations in its
improved Short-Wave Section. You can use
the Crystal Ball propagation table to deter-
mine your chances of hearing a given station.
If the station broadcasts on more than one
frequency, you will know which one will
offer the best listening possibilities. Happy
DX’ing.

’

RApIO-TV EXPERIMENTER



~Res |}

vraaaaia

i
:
i..w‘..._,,.

ah hnitaa wenau

0P ademr=rg

%

L

An up-to-the-minute roundup of short-wave

receivers that you can buy for under $200 -

By Tom Kneitel, K3FLL/WB2AAI

OONER OR LATER each of us is faced with
the prospect of buying a short-wave re-
ceiver. However to the radio newcomer this
is often a hairy task and frequently results
in friend newcomer deciding that he has pur-
chased a piece of gear which is considerably
less than he had bargained for. On the other
hand, a newcomer may be high-pressured
into buying a receiver which is far more
sophisticated (and expensive) than is neces-
sary for his purposes. This article is to give

APRIL, 1964

the newcomer (and anyone else who wants
to tag along) a few things to think about
while making the grand tour of the receiver
catalogue sheets.

What’s available. The number of receivers
which are available to the prospective buyer
is staggering. They range from very basic
super-regenerative jobs to plus-ultra-super re-
ceiving monsters, with prices ranging from
$15 right on up to $1500.

For our purposes we can eliminate many
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of these receivers and narrow the field of pos-
sibilities down to a highly select few.

The first sets to get weeded out are the
super-regenerative sets because they are not
really suitable for serious DX'ing, SWL'ing,
monitoring (or whatever you want to call it).
We are going to avoid all receivers which are
not specifically designed for communications
purposes. This includes the small table model
radios which are primarily designed for
broadcast listening but also throw in one or
two “bonus” bands of short-wave frequen-
cies. These sets do not provide sufficient fre-
quency coverage or operating flexibility for
DX listening.

We will not consider “ham band enly” re-
ceivers, taking instead so-called “‘general cov-
erage” (all frequency) receivers. This is be-
cause the new listener wants to try his DX’ing
hand on all the available services; ham,
broadcast, point-to-point communications,
military stations, etc. While ham band only
receivers are swell for their intended pur-
pose, they rob the newcomer of some of the
tastier fruit of DX'ing which is to be found
on the non-ham frequencies.

On the other end of the scale, we are
going to draw an arbitrary price line at $200
for our receiver because the beginner simply
does not need to spend more to achieve his
DX’ing goals. With today’s advances in de-
sign, you really can get “a lot of set” for less
than $200.

Our selections. We list here, on page 93
the receivers presented by the nation’s reput-
able manufacturers (never buy off-brand
electronic equipment) which falls into the
category discussed above. These sets are
listed in order of their price because (let’s
face it) price always seems to be the single
most important factor for the newcomer.

To enable you to get the maximum use

_from this chart we will give you a few point-
ers on the various features involved, without
going into involved and confusing Rube
Goldberg technical aspects.

Sensitivity and noise. For our purposes,
sensitivity can be defined as the least amount
of signal which is needed to produce a pre-
determined output level in a receiver. Manu-
facturers have mutually agreed upon this out-
put level and therefore all of their sensitivity
figures are uniform, permitting the prospec-

Knight R-55A

e A
AR SRR e
\‘\\\\nu‘-:ﬁ'-‘-""-‘\' i

Lafayette KT-320 (kit)
Lafayette HE-30 (wired)

National NC-77X
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R.F. LF. Sensi- Selec- S- Antenna Band
Price ($) Manufacturer Tubes Freq. (mc) Stages Stages  tivity tivity Meter Trim Spread Notes
_39.95 HEATH GR-91 4 55030 0 1 * 92kc  Yes Yes Yes 1
39.95 KNIGHT Star 4 20030 0 1 10uv B8ke Yes Yes Yes 1
Roamer
_64.95 KNIGHT R-55A 6 .530-36 0 2 N.A 4.5 ke No- No Yes
64.95 LAFAYETTE KT-320 9 .550-30 1 2 1uv 2(:(0 cps- Yes Yes Yes 1
c
_69.95 NATIONAL NC-77X S5 .540-31 0 1 - NA. N.A. No No Yes
69.95 l;ALzlbICRAFTERS 5 .550-30 0 1 * * No No Yes
-1
69.95 EI’IQ\I\IIIMARLUND 6 .540-30 1 2 N.A. N.A. No Yes No 24
79.95 LAFAYETTE HE-30 9 .550-30 1 2 1uv 800 cps- Yes Yes Yes
4 ke
95.00 HEATH Mohican 12 .550-32 1 3 2uv 3 ke Yes Yes Yes 1,3
99.95 KNIGHT R-100A 9 .540-30 1 2 1.5 uv 2oko cps- Yes ‘Yes Yes
c ,
99.95 gALIlhICRAFTERS 7 18531 0 2 * * No No Yes
-1
124.95 HALLICRAFTERS 6 .540-18 1 1 * * No No No 35
WR-2000 + FM
129.50 LAFAYETTE 14 .550-54 1 2 1 uv 700 cps-Yes Yes Yes
HE-80WX 7 ke
129.95 NATIONAL NC-121 6 .550-30 0 2 * ;oko cps- Yes No Yes
c
139.95 gl:lbLICRAFTERS 8 .538-34 1 2 ¢ * No No Yes
-108
169.95 l;)?lililgRAFTERS 8 .538-34 1 2 ¢ * Yes Yes Yes
189.00 HAMMARLUND 10 .540-30 1 2 1.75uv 100 cps- Yes Yes Yes
HQ-100A 3 ke
199.50 .185-23 0 1 * * No No No 3,6

HALLICRAFTERS 13
WR-3000

NOTES: 1-Kit. 2-Tentative specs. 3-Semiconductors instead of tubes. 4-Uses 2 compactrons, equals 6 tubes.
5-R.F. stage on FM band only. 6-Battery operated. *-Figures not supplied by manufacturer. N.A.-
Figures not available.

Hallicrafters $-120
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Hammarlund CR-1

Heath Mohican

Knight R-100A
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tive purchaser to easily compare the sensi-
tivity of one receiver against another.

Let us first understand that even if you live
in a relatively “quiet” area you are going to
be faced with a certain amount of noise—
noise generated within the receiver itself.
This noise, known as “thermal noise,” is gen-
erated within the front end of the receiver
(the part of the circuit which receives the
signal from the antenna).

A stage of R.F. amplification in the front
end (found in the more expensive receivers)
cuts down this noise considerably, as com-
pared to receivers which have the antenna
hooked directly into the converter tube. The
internal noise in a receiver without an R.F.
amplification stage can actually run one or
two “S units.”

Our table shows the amount of signal, in
microvolts (uv.), which must be present at
the antenna terminals of a receiver to pro-
duce a signal level of 10 decibels.

If the bandwidth of the receiver is reduced
(another way of saying increased selectivity)
the noise voltages will be reduced.

Selectivity. Our next consideration is the
selectivity of the receiver we are to buy. In
using this term we usually mean the ability of
the receiver to distinguish between adjacent
signals, in other words, the ability to select
the desired signal and reject undesired sig-
nals, including “image” signals generated

Hallicrafters WR-2000

within the receiver.

Before we go further into selectivity, we
should realize that front end sensitivity with
a stage of R.F. amplification will minimize
cross-modulation and provide rejection of the
“image” signals discussed in the foregoing
paragraph.

To obtain maximum selectivity you will
want a receiver which passes only a narrow
frequency band at a particular dial setting.
Methods of obtaining narrow bandwidth cen-
ter around the intermediate frequency (IF)
stage(s) of the receiver and include the use
of tuned circuits, the use of hi-Q IF trans-
formers, band pass filters, crystal and me-
chanical filters, a “Q multiplier” (which al-
lows the bandwidth to be varied by the opera-
tor), and by the use of a dual conversion cir-
cuit (which also provides image rejection
while giving a narrow bandwidth).

The selectivity figures on our chart show
the amount of selectivity at “points 6 db
down,” and the lower the selectivity figure,
the narrower the bandwidth. You will note
that some figures are shown to cover a range
(such as 500 cps—8 kc/s) and this indicates
that a variable IF bandwidth is available.

Bandspread. In selective receivers it will
be a definite advantage for you to have the
use of a “bandspread.” This might be con-
sidered to be a “fine tuning” control and will
permit you to take a microscopic examina-
tion of any particular segment of the radio
spectrum tuned in on the receiver’'s main
tuning dial.

Other Considerations. We have listed in-
formation on S-meters and antenna trimmers

g
De.e Ocet

National NC-121
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on your chart. The antenna trimmer is a front
panel control which permits you to keep the
R.F. stage in tune over a wide range of fre-
quencies. Different antennas used will change
the loading factor of the receiver, making this
feature a handy bonus. This is a nice extra,
but it will usually not make the difference in
whether or not you hear a particular sta-
tion.

An S-meter will give you a graphic repre-
sentation of the relative signal strengths of
the stations being heard on your receiver and
will permit you to tune a station in “dead cen-
ter” by using the station’s maximum reading
on the meter. Another nice *“extra,” but not
a necessity.

Let’s Not Forget. Not covered on our
chart, but frequently discussed in specifica-
tion sheets:
® Beat Frequency Oscillator (BFO). The
BFO is a feature of some receivers which
permits the operator to apply a modulated
tone to incoming code signals. It isn’t a ne-
cessity unless you expect to go into ham
radio or want to bone up on learning the
code.

® Stability. Most sets will drift (in fre-

quency) for the first 15 or 20 minutes, how-
ever sets which are solidly constructed on a
heavy chassis will provide better stability.

@ Distortion. Don’t worry about this. You're
not interested in high fidelity and the increas-
ing use of speech clipping and audio com-
pression by the transmitting stations should
convince you that preoccupation with high-
fidelity audio systems in a communications
receiver is unnecessary.

Hallicrafters SX-110
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® Audio output. While audio output specifi-
cations always are impressive on specification
sheets, and it would seem that some sets offer
a considerable amount of audio power out-
put, most people do not realize that one-tenth
of a watt of audio power will make more than
enough noise in a modern speaker.

® Logging scale. A very handy feature. It is
an arbitrary scale on the dial of the receiver,
usually numbered from 1 to 100. It provides
a rapid method of spotting a frequency which
has been previously monitored.

® Noise limiter. Most receivers now provide
some form of noise limiting circuitry. If you
live in an area with a high level of man-made
noise (auto ignition, power line, etc.) you
should be certain that the particular receiver
which you select has a noise limiter.

® Sryling. Strictly a matter of your own
taste. As a matter of fact, the inexpensive
sets available today look every bit as nice as
many of the expensive units. This can be a
disadvantage if you buy a set for looks alone
because the looks of the receiver won’t pull
in the DX when the cards are down. Buy a
nice looking set, but be certain that the in-
nards meet the operating specifications which
you require, desire and expect.

Keep in Mind. When buying a receiver
today, remember that tomorrow you may
want to be a ham operator. Ham operation
means crowded bands, weak signals, and
lots of noise. Make certain that your receiver
will be able to cope with this or you may find
yourself buying another receiver in a few
short months, or (ugh) trying to operate on
a ham band with an inadequate receiver. B

#
Hallicrafters WR-3000
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Keep your receiver on

Standby

Call on a silicon power diode to give your receiver

“instant-on”’ operation—just like a transistor radio

L4 - <

All it takes is any silicon diode (top) soldered
across the AC switch terminals of the volume
control (below} to do the job.

By Herb Friedman,
W2ZLF/KBI9457

S IT worth a dollar or so, and perhaps a
half hour’s work, to extend the life of your
radio and television tubes by 50.percent or
more? You're durn right it is! It's the best
electronic bargain you are ever going to get.
And, as a free bonus, we'll throw in “in-
stantaneous start”—the instant you turn the
power switch the sound or picture goes on—
yes, just like transistors, no more warm-up
time.

How to do it? Simple. Just connect a sili-
con power diode across your radio or tele-
vision set’s power switch. The only hitch is
that the idea can only be used with an
AC-DC chassis; that is, the set must not
have a power transformer. Since most table
radios and many FM and TV receivers meet
this requirement, chances are you're one of
the *“lucky ones.”

When the diode is connected across the
power switch “in the right direction™ reduced
power is continuously applied to the filament
circuit even though the power switch is “off”;
and no power is applied to the rectifier circuit
so the receiver is inoperative; all that hap-
pens is the receiver tubes are kept at “stand-
by”—ready to start the instant you turn the
power switch.

Where's the saving? In not turning the
filaments on and off. As any broadcast engi-
neer will tell you, maximum tube life is
obtained when the tubes are turned on and
left on. And since with the diode you idle
the filament voltage at about 50 percent you
can expect a markedly extended tube life.

The Hook Up. The schematic diagram
shows the connection of the silicon diode
rectifier plus two neon light indicators. Sl is

RADp10-TV EXPERIMENTER



the receiver’s power switch (usually on the
rear of the volume control) and SRI is a
silicon diode rectifier. Be certain that SR1’s
cathode is connected to the B— or ground
side of SI. SR1’s anode (plate) is connected
to the S1 terminal which is attached to the
AC line. If you reverse the diode the re-
ceiver will be on permanently.

SR1 is rated at 400 PRV (or PIV) at 600
milliamperes or higher. While this rating
may far exceed what your individual equip-
ment may require, it's a good safe value.
Listed below are common, nationally distrib-
uted silicon diodes which will do the job;
your local parts distributor is sure to have
at least one of them.

Manufocturer Diode Type
General Electric TNS39, IN1489
Motorola 1N2612
RCA IN1763, 1N2861

APRIL, 1964

Installing the silicon pow-
er diode rectifier is a sim-
ple matter. If there is not
enough room on the off-
on switch or under the
chassis, mount it on the
chassis top away from
tubes.

If your equipment doesn't have one it’s a
good idea to install a pilot light, to indicate
power is on. The Il (and R1) neon bulb
circuit will indicate when the receiver is
standing-by, it will extinguish when S1 is
closed. If you want to indicate when the
receiver is plugged into the outlet (whether
it's on standby or operating) use the 12 and

R2 neon bulb circuit. u
PARTS LIST
SR1—Silicon diode rectifier type 1NS39,
1IN1489, I1N1763, 1N2612 or 1N2861

(See text for details.)
11, 12—Neon light, type NE-2
R1, R2—100,000-0hm V;-wott resistor, 10%

Estimated cost: $1.25
Estimated construction time: 30 minutes

15 VAC

CHASSIS
GROUND

Schematic diagram of AC circuit additions
that can be made in any AC/DC receiver.

Author points out neon bulb he installed.
Bulb can be seen through radio’s cabinet.
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E XPERIMENTER'S
Low

VoLtace
[soLATED
SuppLy

By Fred Blechman, K6UGT

T His ELvis, unlike its more well known
namesake, does not shake, rattle, roll or

make odd noises. It does, however, provide

the transistor experimenter with an adjusta-

ble 0-11 volt line-isolated filtered DC power

source, including a built-in voltmeter!

A lot for a little. The total cost for ELvis,
including the subminiature meter, is less than
seven dollars, a remarkably low price made
possible by modifying a product that con-
tains most of the parts. The Lafayeite F-790
9-Volt Battery Eliminator and Charger for
transistor radios contains a midget isolation
step-down transformer, a full wave bridge

rectifier, heavy filtering, pilot light, four po-
sition function switch, output jack, battery

ELVIS |
E xPERIMENTERS |
Low Voirace
I,SOLATED SurrLy

snap terminals and an assortment of adapt-
ers, and comes completely assembled for
$2.95. It plugs into any 115-volt 60-cycle
outlet and provides well-filtered DC at a volt-
age level fixed slightly over 9 volts to power
most common transistor radios. Adding a
subminiature meter, a miniature potentiom-
eter and binding posts converts the F-790
to a variable metered supply—ELvis.

Circuit description. The schematic dia-
gram shows the original F-790 wiring details.
The dotted lines show the necessary changes
and additional parts to create Ervis. Switch
S1 is a 3-pole, 4-position miniature rotary
switch. When placed in position 2, power is
applied across the primary of stepdown
transformer T1 and the series combination
of the neon bulb and current-limiting resistor
R1. The bulb lights and power trom the
secondary of TI is applied across the full-
wave bridge selenium rectifier. SRI1, points
A and C. The rectified output from terminals
E-D and B is applied to the pi-filter consist-
ing of CI-R2-C2, then through Slc to the
output jack J1.

Resistor R3 acts as a “bleeder” to stabilize
the voltage. When the battery adapter (fur-
nished with the F-790) is plugged into J1,
the voltage appears across the adapter snap
terminals, which connect to the 2U6 type
battery snaps of most common Y-volt tran-
sistor radios. The radio plays loud and hum-
free. With switch SI in position 3, relatively
unfiltered DC is applied to the battery-
charging snap terminals. Two additional

RADIO-TV EXPERIMENTER
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Exactly what ELVIS can put out is shown
in volt-current graph with R4 fully CW.

adapters allow you to “recharge” a large
variety of 9 volt batteries. In position 4,
switch S1 applies voltage to both J1 (fil-
tered) and the snap terminals (relatively un-
filtered) at the same time, allowing you to
play the radio and recharge the radio battery
simultaneously. Notice (and this is quite
important) that all output connections are
fully insulated from the power line by T1—
no shock hazard!

Battery “Recharging.” A dry cell battery
is not rechargeable in the accepted sense. It
may be “depolarized” by the process used in
the F-790, which will temporarily increase
the battery output. The long term value,
however, is very dubious. As a battery elim-
inator the F-790 is very fine; the recharge
feature is just a bonus. ’

Step-by-step modification. Creating ELvis

With the circuit board

ApRIL, 1964

lifted out of the '
way, parts added underneath can be seen.

from the F-790 is not complicated, but there
are enough wires in the original unit to con-
fuse the inexperienced builder, so we’ll go
through the conversion step-by-step.

1. Remove the bottom cover.

2. Remove and discard resistor R3 (600-
ohms).

3. Remove three screws securing printed
circuit board, and tilt board back out of the
way.

4. Remove the battery charging snap ter-
minals by unsoldering the blue and green
wires from the nuts, and then unsoldering
the nuts from the inside of the unit while
turning the screws from the outside.

5. Enlarge the snap mounting holes to
34e-inch diameter.

6. Drill a 74¢ inch diameter hole for the
meter and a Y4 inch diameter hole for poten-
tiometer R4. See photos.

7. Install meter M1 and cement in posi-
tion.

8. Install the binding posts BP1 (red) and
BP2 (black). The fiber insulators are not
used.

9. Solder a 56.000-ohm Y2-watt 10% re-
sistor (R5) from the soldering lug of binding
post BP1 to the meter positive terminal.

10. Solder an insulated wire, 1¥2 inches
long, to positive binding post BP1 lug. You'll
connect the other end of this wire in Step 14.

11. Solder the blue wire (this wire was
connected to the negative snap terminal re-
moved in Step 4 to the negative binding post
BP2 solder lug. Solder a short juniper wire
from this BP1’s lug to the meter negative
terminal.

12. Install the 1000-ohm miniature poten-
tiometer (R4) with the lugs up. Bend the
lugs slightly down.

13. Replace the printed circuit board in

The 600-ohm resistor is unsoldered from
the circuit board at the location shown.

\
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(REMOVE) SWITCH POSITIONS
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Schematic diagram for ELVIS. Dashed lines are circuit parts added to the Lafayette F-790.

position with the three screws removed in
Step 3.

14. Solder the added wire (Step 10) to the
center terminal of potentiometer R4.

15. Locate the point on the rear of the
printed circuit board to which a white wire
from the switch is soldered. Solder a new
wire from this point to the right terminal on
R4. See photos.

16. Locate the blue wire connected to the
printed circuit board. Solder an insulated
wire from this point on the printed circuit to
the left terminal on potentiometer R4. See
photos. .

17. Unsolder and remove two green wires
that connect to switch S1.

18. Replace the bottom cover.

19. Add the small set-screw knob for 14
inch diameter shafts in place.

20, If desired, relabelling can be done
with decals or dry transfer letter put on
white paper and cemented over the old
markings. See photos.

How it works. Voltage appears at binding
posts BP1 and BP2 in switch positions 2, 3
or 4, and is controlled by the setting of po-
tentiometer R4 with the voltage indicated by
meter M1. Full scale meter reading, estab-
lished by series resistor RS, is roughly 10
volts, with % scale at 5 volts, and 0 volts at
zero on the meter. Intermediate voltages can
be estimated quite closely. Unfortunately,
the potentiometer resistance variation with
rotation (“taper”) is not linear, and you'll
find the greatest voltage increase near the
clockwise end of the rotation, but this is not
critical.

ELvis is not regulated, but is well filtered.
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PARTS LIST ———————

R4—1000-ohm subminiature potenti ter (La-
fayette VC-32)

R5—56,000-0hm, V;-watt resistor 10 %

M1-200 microamp miniature meter (lLafayette
™-27)

BP1, BP2—Binding posts (one red, one black)
(Lafayette MS-566)

1—Knob, lvory set-screw type for V4-inch shaft
(Lafayette KN-57) .
Misc.—Insulated wire, solder

All other parts are Included in Lofayette F-790 9-volt
Transistor

Battery Elimininator, $2.95
Estimated cost: $6.50
Estimated construction time: 2 hours

When a circuit is connected to the binding
posts, the current drawn will cause the volt-
age to drop. Just advance the control knob
to increase the voltage to the desired value.
Of course, a more accurate external volt-
meter may be placed across the binding posts
if the voltage requirement is critical.

Just for the record. A graph of the average
ELvis -output current-voltage relationship
with the potentiometer set fully clockwise is
given. Drawing more than 20 milliamperes
continuous (35 ma. intermittant) from
ELvis is not recommended. If ELvIS gets too
much exercise, he blows his stack (selenium
rectifier stack, that is). The radio output
jack, J1, is used as before, with the switch
in positions 2 or 4. This output is not con-
trolled by the new potentiometer. Do not use
the radio jack when using the binding posts;
the total current drawn may exceed the recti-
fier current rating. ]
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THE

STUFF!

PLASMA GUN developed by Avco produces a

super heat that vaporizes tough metals such

HOTTEST

Shooting the works
with a gun
that's hotter than the sun

‘ x
V4 ?’ 5 .
AR

as tungsten, enabling it to be sprayed in same
manner an ordinary spray gun sprays paint.

Plasma, reaching temperatures up to 100 million degrees F,, is
now regarded as the world’s greatest known source of raw energy

By Hans Fantel

VEN the fastest rocket known today is
E slow transportation on an interplane-
tary journey. A trip to Mars—our next
planned step beyond the moon—would take
at least four to five months, one way, at pres-
ent speeds. To an astronaut cooped in his
capsule, his spacecraft speeding along at 25,-
000 mph would still seem as pokey as a slow
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boat to China. A journey to the outer planets
would take years.

That’s why space scientists are now search-
ing for faster and more efficient rocket pro-
pulsion. High hopes are pinned on the plas-
ma engine, which can push spacecraft faster
than 100,000 mph and produce four times
more thrust per pound of fuel than the best
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Low-cost electricity provided by generators without moving parts,
as well as more powerful spacecraft engines, are plasma projects

conventional rocket. The driving force of
these new engines, now being tested at Avco,
Republic Aviation and elsewhere, is plasma.
Literally, it’s the hottest stuff in the world,
reaching temperatures up to 100 million de-
grees F.!

The term “plasma” is somewhat confus-
ing. To most people plasma means the liquid
part of blood, the clear fluid kept in bottles
at hospitals and dripped into the veins of
accident victims. But to physicists, plasma
means something entirely different: a gas so
hot that its molecules rip apart, leaving a
frantic swirl of energy-packed ions, electrons
and atoms. Full of charged particles, plasma
is a kind of raw electricity in the form of hot
turbulent jelly, quite unlike any normal gas,
liquid, or solid. Only recently have scien-
tists recognized plasma for what it really js:
the fourth state of matter.

Because the Earth, at least on its surface,
is a relatively cool place, plasma rarely oc-
curs naturally on our planet, although it’s

GLOWING neon plasma in coiled tube acts
as sensing element for Honeywell's *‘Purple
Peeper.” It signals flame failure in burners.

plentiful elsewhere in the universe. Some
estimates even claim that 95% of all the
stuff in the universe is plasima. The stars are
made of it. Like our own Sun, they are huge
plasma balls hopped-up with energy, radiat-
ing heat, light, and electromagnetic waves.
Plasma is therefore the principal source of
raw energy in the world.

At Republic Aviation’s test lab on Long
Island, I saw a “plasma pinch engine” spew-
ing bursts of white-blue brilliance from its
nozzle. It works by pushing a propellent gas
through an electric arc like that of an arc
welder. The heat tears the gas molecules
apart, converting the gas into an electrically-
conductive plasma. The plasma then travels
through a magnetic field, which “pinches”
it like toothpaste and squirts it out the rear
nozzle at velocities far greater than those at-
tainable with ordinary rocket fuels.

True, each “pinch” lasts only four mil-
lionths of a second and doesn’t pack a lot
of punch, but once you're out in space and
away from the gravitational pull of the earth,
you don’t need much force to set you on
your way and keep you going. It's the speed
of the jet exhaust that counts. Scientists ex-
pect future space vehicles to be lifted into
orbit by conventional high-thrust rockets.
From there, plasma engines would take over,
pushing the craft to its destination with
slight, but incredibly swift, nudges. And
thanks to their efficiency, plasma-propelled
spacecraft would get a lot qf mileage from
a light fuel load.

While spacemen see plasma as just the
ticket for trips out of this world, other sci-
entists are exploring its down-to-earth uses.
High on the priority list is the development
of more efficient ways to generate electric
power. At Westinghouse and RCA, engi-
neers are now testing generators without
mechanical moving parts. The rotating ar-
mature is replaced by an electrically-conduc-
tive stream of plasma whizzing past magnets
at speeds that would make a hurricane en-
vious. The principle of using the plasma flow
as an electric conductor is known by the
tongue-twisting name of magnetohydrody-
namics, or MHD for short.

One obstinate problem is to make the mag-
nets strong enough to control the plasma flow
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zipping by at 4400 mph, especially since the
4500°F. temperature of the plasma weakens
the magnetic field. Westinghouse solved the
dilemma with a superconducting magnet,
kept cool in liquid helium at minus 452°F.
(only about seven degrees above absolute
' zero) while scarcely an inch away the sear-
ing plasma storms on its path. A wall of
liquid nitrogen and plenty of cooling water
running around the hot plasma duct isolate
these two extremes of temperatures.

So far, MHD is strictly experimental, but
scientists at Princeton University and Gen-
eral Atomic Division of General Dynamics
Corporation are already thinking far beyond
it to an even more radical method of pro-
ducing power from plasma, Their project
is nothing less than an attempt to imitate the
way in which the stars produce energy from
hydrogen. The vast energy of the Sun, for
instance, is derived from the direct conver-
sion of hydrogen plasma into radiant energy.
One generator of this kind already exists:
the H-bomb. The trouble is that the H-bomb
bundles its total output into a few millionths
of a second. What scientists are now trying
to do is to slow down the fusion reaction
of the bomb to provide for a gradual and
controlled release of energy.

One reason why fusion energy, released
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PLASMA STREAM at 15,000° F blasts a missile
nose cone in les* simulating re-entry into at-
mosphere (above). *“Magnetic bottle” (below)
generates magnetic fleld that suspends super-
hot plasma so it won't contact bottle’s walls.
The unit is part of Princeton University’s C-
Stellerator. Photc provided by Allis-Chalmers.
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xia plasma, so fascinates the researchers is
that it would let us use sea water as fuel.
Potentially, it would be possible to burn the
ocean! To process a gallon of sea water for
fusion reactions would cost only four cents,
and the energy content would be equivalent
to 300 gallons of gasoline!

Aside from wanting to tap the ocean as a
limitless source of cheap energy, scientists
have a more urgent reason for seeking prac-
tical power by fusion: the reactions leave no
dangerous leftovers. The atomic fission pow-
erplants now being built in various parts of
the world produce “hot” ashes. Nobody yet
knows how to dump them safely. Buried in
the ground, their radiation might seep into
ground water and poison our springs.
Dumped into the sea, radioactive substances
may become dangerously concentrated in the
bodies of edible fish. Fusion reaction, leav-
ing no waste, would eliminate the need for
radioactive “garbage” disposal.

Dr. Melvin Gottlieb of the Princeton Plas-
(Continued on page 145)

EXPERIMENTAL electric generator directs plas-
ma past magnets in tank of liquid helium.

TURBULENT deuterium gas is shown being
heated to 100,000° Fin a plasma “‘gun’ dur-

104

ing o fusion experiment to emulate energy-
making process present in the sun and stars.
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With a fan added to your
TV set, cool air can be
pushed into the front of
the set, circulated around
hot tubes, and vented out
the rear louvers and grille.

PLAN TO

BEAT

It's like the Sahara in your

TV set unless you fan it cool

By Fred Blechman, K6UGT

F you own a portable television set, you
I may find the handle too hot to handle after
a few hours of continuous use. Many of the
sets on the market today are not adequately
ventilated and the heat build up inside the set
results in costly repairs and a shortened life
for your TV set. Therefore, it will be wise to

An aluminum grille panel cut to size mounts
directly over the “Whisper Fan™ input port
to prevent accidental injuries and sucking up
large particles and papers into the TV cabinet.
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add an air circulating fan to the set to pro-
long its useful entertaining life.

Originally designed for hi-fi installations,
the Rotron “Whisper Fan” is engineered to
operate at an inaudible sound level (minus
18 db speech interference) while delivering
65 cubic feet of air per minute. The 4%"
X 43" x 1%2" unit draws 7 watts from the
115-volt power line. Pre-lubricated bear-
ings and relatively low speed for a fan (2000
rpm) ensure long-life operation for the fan
and the TV set. There are other fans on the
market, both new and surplus. Be very care-
ful when you buy. The fan must be able to
work off the AC power line continuously
without overheating and to operate at a very
low noise level so as not to disturb your
listening pleasure. Also, avoid fans with
brushes—they may cause TV snow.

The fan can be installed directly over
existing vent holes without cutting any holes
as the author did. However, efficiency will
be higher if you reduce back pressure on the
fan by cutting or punching a larger hole.
Secure the fan in place and connect the fan’s
leads to the TV set’s circuitry so that it
comes on when the set is turned on. To avoid
broken or cut fingers, cut a piece of decora-
tive aluminum grille to fit over the fan’s in-
put port. The grille will keep fingers out of
harms way. The brackets, ‘pressure-sensitive
foam pad, vibration grommets, bolts and
nuts come with the fan, however the author
found the vibration isolation unnecessary. B
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Small power craft skippers who want to hold down their investment

HE average small powerboat owner,
anxious to communicate with his fellow
skippers, has several choices.

He can shout, wigwag flags, send blinker
signals, or hire a small Indian to send up
smoke puffs in code. None are very practical
for small craft. Even if you tote a smoking
brave about you can’t use him unless other
boats are similarly equipped. Sooner or later
you come to the inevitable conclusion that
radio is the only answer.

Then comes the real problem: What kind

“of radio? i

You soon discover there are many. Me-
dium frequency marine radio in the 2 to 3
megacycle band is touted by many—too
many—as the only thing. Its adherents cling
grimly to one selling point: it's monitored
by the U. S. Coast Guard, so help for the
hapless boatman, distressed by running
aground or out of fuel, losing an engine or
springing a leak, is always within call.

Proponents of standard marine radio
overlook several disadvantages, some of them
serious. For one thing the frequency used
is subject to extraordinary collapse from
static and interference. Lightning, even over
the horizon, raises hob with reception. Some-
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times it is impossible to bottle all the noise
produced by the boat—engine spark plugs,
generators and alternators, shaft noise, and
static noise from the wired instruments on
the control console or dash. On many small
boats you must sometimes shut the engine
off to talk on the radio—a hazardous proce-
dure in nasty water.

But this isn’t all. Standard marine radio
is often rather costly, relatively speaking. It
has considerable range—sometimes too
much. So many skippers can be yakKing it
up simultaneously that you can’t get a word
in edgewise.

It has happened: Skippers in distress try
to call the Coast Guard but can’t be heard
through the din created by hoggish souls
cluttering up the airways with inconsequen-
tial gab. Marine radio does you no good at
all if your “Mayday” call for help is suc-
ceeded by a series of deep “Glubs!” and
then utter silence.

Most boatmen want to get away from that.
They can, if they want to. There is one form
of radio communications that seems, on the
surface of it, to be ideal for boatmen—
particularly those owning small power craft.

It’s Citizens Band, usually abbreviated
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By Jim Martenhoff

in communications equipment should look into Class D CB radio

\

just as “CB.” Citizens Band radio is here to

Popular *‘walkie-talkie” stay. It has been around for several years,
type units are; one watt ever since the Federal Communications
HEATHKIT GW-52 ($74.95 Commission took the almost-idle band away
kit, $124.95 wired) and from the ham operators—the amateurs—
100-milliwatt LAFAYETTE and created the idea of a band for *citizens.”

HE-100L ($39.95 wired). They almost created a monster. Applica-
tions at first trickled into Washington, then
turned into a flood. The FCC fell far behind;
today it takes about two months—maybe
more, by the time this piece sees print—to
- get a license. About 1,500,000 citizens
have licenses, and no one knows how many
more use the unlicensed, tiny, one-tenth-of-a-
watt sets for which no license is required.

Citizens Band is just about the world's
largest party line.

What is it? It's a 23-channel chunk of
the airways in the 27-megacycle range, set
apart by the FCC for Joe Citizen who has
past his cighteenth birthday. The FCC calls
this popular band of frequencies Class D CB.
You can have your own, private, CB com-
munications network; transceivers in your
car, home, boat and office—anywhere you
3 wish. ’

If you use the five-watt sets, a license is

o
hﬁjﬂi

=y
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required but it’s a simple matter. No tests
or examinations. Only a form to fill out and
mail in with an eight dollar check. Eventual-
ly you get part of the form back as a license
for a network of your own. As already
stated, even this isn’t needed if you use the
100-milliwatt walkie-talkies, with their lim-
ited range. Just buy ’em and use ’em.

The 23 channels of Class D CB range
from 26.965 to 27.255 megacycles. That last
one is shared with Class C radio control—
the people who fly airplane models via radio
control, for example. It still leaves 22 chan-
nels wide open.

Many sets tune all channels on the receiver
side, transmit over one, two or more chan-
nels via crystals and rotary selector switches.
Costs are amazingly low. You can buy a
five-watt Class D CB kit for less than $50,
and put it together yourself. Assembled sets
often run less than $100, with really good
ones just a few dollars more.

The one-watt walkie-talkie, an amazingly
good set, runs somewhat less. The 100-milli-
watt sets, with one-tenth-of-one-watt power,
are genuine bargains. They run as low as
$30 or a little less, with kits for home assem-
bly selling for under $20.

Two sets make a network. You can talk
to yourself all day (within the limits of FCC
regulations, that is).

Range is limited, but not nearly as limited
as opponents of CB think. I have personally
used two walkie-talkies as much as seven
miles apart, talking to a man who was not
only seven miles away but on the other side
of a small island. Combine one 100-milli-
watt walkie-talkie with a five-watt set—a
combination that must be licensed—and
range goes up to 20 or 25 miles. Once 1
used a one-watt walkie-talkie and got 30
miles out of it, to a five-watt set.

Class D CB is becoming very popular with
some commercial fishermen. Shrimpers
equipped with CB masthead antennas have
reached 70 miles. You should hear them
talking in the Carolinas—all night long.

Once I was on a boat which was having
mechanical trouble, and we were seeking ad-
vice from an engineer via CB. We were at
least 20 miles from shore, and could hear
shrimpers all over the area. A captain’s wife
on shore, who had been listening, broke in to
call the shrimpers she knew and ask them to
switch to other channels so we could get our
business finished and our problem solved.
They heard her over a tremendous range,
and promptly switched.
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This relatively small range is of value, of
course. Interference from other transmis-
sions is held to a minimum—and as the story
of an experience in Carolina waters show, it
can be dealt with. There are, after all, other
channels to go to. It is very much unlike
standard marine radio, which buzzes and
clicks endlessly with conversation, and no
amount of begging can turn it off.

Theoretically, CB’ers are subject to med-
ical and industrial interference. A doctor’s
diathermy machine can raise hob with CB
reception in its area. This is often quoted
as a defect by everyone from FCC officials
down to the inevitable marine radio fan.
Few of them, however, see this fact: the
diathermy machine in the middle of a lake
or bay is a rare goose. I"haven’t seen one
yet, and don’t expect to. Such medical inter-
ference, as far as the boatman is concerned,
can be forgotten.

What about the lack of protection by the
U. S. Coast Guard? This argument fails to
hold water when analyzed, and when viewed
in a proper perspective.

First of all, the Coast Guard can’t do a
thing for you on good, old Lake Hopscotch

KNIGHT-KIT KG-4000A,
rated ot one-watt, is
ideal for short-range

communication and fits
in coat pocket ($59.95).

GLOBE STAR CB unit is
designed for mobile use.
Features five channel
operation and an auto-
matic squelch ($159.95).
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900 miles inland. In vast areas of the U. S.
you simply do not need radio for the Coast
Guard, because they just aren’t there. CB
is sufficient. Even in coastal areas, so‘long
as you are reasonably close to shore and
some sort of civilization, CB is adequate.

For one thing, boaters make an unofficial
effort to use Channel 13 as a calling and dis-
tress frequency. It is entirely unofficial. The
FCC can’t, and won't, sanction it. But if you
know everyone else is listening on Channel
13, you know any distress call you may make
is going to be heard.

It may even be heard by a member of a
safety organization. It's called REACT. The
letters stand for “Radio Emergency Associ-
ated Citizens Teams.” REACT is a loosely
organized, non-profit, nationwide network of
CB radio owners. Started by the Hallicrafters
Company, it has headquarters at 4401 W. 5th
Ave., Chicago 24, Illinois. Local chapters
cover the nation.

REACT members, on land or water, are
pledged to help others should the need arise.
Their list of rescues and cases of securing
aid when needed is a long, long roll of honor.

Chances are good, if you are near a large
body of popular boating water, there is a
REACT chapter near you. Its members,

GONSET G-15 mobile unit costs about $199.50.

when not actually at work or busy at private
chores, monitor Channel 13 and pass on any
call for aid.

Additionally, greater attention is being
paid to monitoring the Channel by private
interests. A number of marinas have CB
equipment, private safety for those who are
boating within range. In Florida, a fire de-
partment monitors Channel 13; the firemen
in a small coastal town listen to the Channel
when on duty, report all calls for assistance
to the proper authorities. In another area, a
bridge tender—with much time on his hands
—monitors Channel 13 in the same way.

And as more and more hoatmen add CB
equipment to their craft, the network grows
and grows. Already, for the outboarder or
owner of a small outdrive craft, used primar-
ily fairly close to shore along the coasts or on
lakes inland, CB radio is the best bet. It is
lowest in cost, simplest to install, less subject
to interference, and near major boating cen-
ters it is monitored by many listening ears.

In some parts of the nation’s coastal re-
gions, even yachtsmen with the best medium
frequency equipment are swinging toward
CB as subsidiary communications. With in-
tership frequencies solidly jammed with
traffic, it’s a relief to pick up a CB mike and

HAMMARLUND CB-23 has price of $249.50.

LAFAYETTE HB-115 bargain priced at $59.95.
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EICO 777 kit costs $119.95. Wired, $189.95.
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EC! Courier 1M comes ready-made, $229.50.

HEATHKIT MW-33 kit $89.95, $159.95 wired.

casily contact a yachting friend similarly
equipped. Yachtsmen also find it convenient
to carry a walkie-talkie to boot. When they
take the dinghy cn a bonefishing expedition,
as some yachtsmen do in the British Baha-
mas, they carry the hand set. It keeps them
in touch with the yacht, via its five-watt Class
D rig.

Yacht clubs everywhere are discovering
the value of CB in running regattas. Com-
munications during sailing races are casy
with a single five-watt unit and a few walkie-
talkies distributed among patrol and commit-
tec craft. (Walkie-talkies must be licensed
when used with five-watt scts.)

If we've made CB sound like the answer
to an outboarder’s prayer, it is. But even
while the number of CB scts edges toward
2,000,000, it is plain that it has by no means
blanketed American waters. Those who in-
stalled CB in recent years are still short of
company afloat. So if you go into it, it pays
to start with a network.

How? If you belong to a boating club, con-
sider joining with others in purchasing CB
rigs. Many clubs do exactly that.

If you fish or cruise with another family
in a two-boat fleet, start out with two—even
a pair of walkie-talkies.

110

KNIGHTKIT C-22 is priced at $64.95 for kit.

ST,

EICO 772 as kit is $89.95, wired at $119.95.

If you go it alone, you may have no one
to talk to at first. But don’t make it a habit to
get on the air with “CQ's,” the universal call
of the radio ham looking for somecone to chat
with. It is forbidden by regulation. You can
use CB freely on your own network, but
when you try to talk to another licensee it is
supposed to be only because you have im-
portant personal business to conduct. (Like,
where the fish arc really biting!)

CB does have disadvantages. One has
alrcady been pointed out—that there are still
large “pockets” in the nation where few
sets are in use. Another is in transmission.
CB is a linc-of -sight proposition, meaning the
signal cannot go through or over hills or
thick forest. Even this, in a way, can be to
the good. When the air scems loaded with
chatter, you can just run around the bend or
point and be free again.

Its limited range mecans there is always
room for a pair of boating buddies, out on
lake or bay in a two-boat fishing fleet, to
share the air. It’s nice to get a call from your
anglin’ friend and hear those magic ‘words
crackle out of the loud speaker:

“C’mon over here, Joe. The fish are really
hittin’.”

It beats Indian smoke signals all hollow. B
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COLUMN
SPEAKER
. FOR

YOUR

Small enough to be set anywhere
in a room, yet large enough

to produce big-speaker

sound, this novel unit

can be completely assembled

in about three hours, plus
paint-drying time. Build

two and get stereo performance

By Julian M. Sienkiewicz
WA2CQL, 2W5115

ApRIL, 1964

OU'LL be more than pleased with both

the appearance and performance of this
two-speaker hi-fi system. It's so casy to con-
struct that you might as well build two of
them and thus achieve sterco operation.

After scanning the materials list, buying
the required items, and carefully studying the
drawings you could probably assemble the
system without detailed instructions—it’s
that simple in design. .

How it works. The main function of the
speaker cabinet is to prevent the mixing of
sound waves from the rear of the speaker
with those from the front of the speaker.
Since the former is 180° out-of-phase with
the latter, any mixing of the two waves would
cause sound cancellation, especially at the
low frequencies.

The column speaker cabinet simulates an
enormously large baffle in an unusual way.
Two thin (2-in.-depth) high-fidelity speakers
are connected out-of-phase, and located at
the top and toward the bottom of a small air-
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Column speaker can be assembled by fol-
lowing construction details shown above.
Construction can be speeded up by having
lumber dealer cut plywood to exact sizes.

LOWER SPEAKER

Wiring details for the column speaker are
shown below. Feedthrough terminals are
necessary to prevent air leaks between
the unit’'s air-tight and lower chambers.

UPPER SPEAKER

RED TERMINAL >

SCREW USED AS FEED-

»~~ SOLDER LUG

BLACK TERMINAL

THROUGH TERMINAL:

TERMINAL STRIP

CROSS SECTION OF
MIDDLE SQUARE PIECE
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tight chamber. When the upper speaker’s
cone pushes up, it causes the airtight cham-
ber to expand, which in turn thins the air,
resulting in “suction.” This suction loads
down the upper speaker’s cone. Hence,
sound distortion. However, the lower speak-
er in the airtight chamber is doing just the
opposite: When the upper speaker is en-
larging the airtight chamber’s volume, the
lower speaker is reducing the volume by
pushing its cone into the chamber. There-
fore, the volume of the airtight chamber
remains almost constant, simulating large-
cabinet volume.

The two Lafayette SK-231 speakers are
wide-range types designed to give optimum
performance under adverse conditions. In
the column speaker, bass response comes
down to below 60 cycles, with fair results at
50 cycles. Considering the size of the speak-
ers and column cabinet, along with the
moderate cost of assembly, the column
speaker is a high-fidelity miracle.

Assembly. Screw three of the four ply-
wood sides (33 x 7% x Y2-in.) together with
2-in. flathead screws, as shown in photo.
Drill holes and countersink before screwing
the overlapping picces in place.

Cut 5%-in. holes in two of the three

FITTING the four 33x7V,x',-in. plywood
sides together with screws is the first step.
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SPEAKER is mounted on 7-in. square of ply-
wood. Screwdriver points to two solder lugs.

5 — y
& Wy
he 7

AFTER wiring the speakers, seams of upper
chamber are sealed with Mortite house putty.

FOAM RUBBER is used as acoustical padding
to line all sides of the airtight upper chamber.
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7x7-in. plywood pieces. Mount the two
high-fidelity speakers on these pieces, using
1Ya-in. roundhead screws. On the piece
used to mount the lower speaker, drill two
holes to pass a pair of %2 x 1-in. machine
screws. These will serve as feed-through
terminals to connect the speaker leads. Use
solder lugs at both ends of each screw, and
nuts and lock washers at end of each.

Using 2-in. fh screws, attach the speaker-
mounted plywood squares in place at the
points indicated in drawing. The third square
is attached at bottom of cabinet. Now wire
the speakers in series, following the diagram.
Install a two-post screw-type terminal strip
on the bottom square, as shown in drawing.

Seal the chamber joints with houschold
putty and install foam rubber acoustical
padding. These steps are shown in accom-
panying photos. Attach the fourth side piece
and then paint the cabinet black.

A square yard of grille cloth will cover
the sides. A smaller, 10-in. square of it will
cover the top. Fold in place and attach with
staples until snug. Then attach with uphol-
stery tacks, removing staples. Connect the

COAT the assembled column with flat, black
paint. It will highlight grille cloth's coloring.

TOP of speaker system (right) is also cov-
ered, using upholstery tacks to attach cloth.
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column speaker to the 16-ochm terminals of
your amplifier and you’re set to enjoy that
hi-fi sound. An aluminum Jell-O mold can
be used to decorate the column top. ]

MATERIAL LIST

4—33" x 7%" x V4" plywood sides
3I—7"x7"x B plywood squares

5 sq. ft.—foam rubber padding 1” thick

2—6," dia. high-fidelity speakers, 2” deep
{Lafayette Radio SK-231 or equiv.)

1—2-post, screw-type terminal strip
2—8/32-1" machine screws

4—8/32 machine hex. nuts

4—# 8 soldering lugs with lock washers

1 package—upholsterer's finishing tacks

1—36" x 36” grille cloth for sides

1—10" x 10” grille cloth for top

Misc.—flathead wood screws, glue, Mortite putty
(29¢ size), wire, black paint, sandpaper, alu-
minum Jello mold (for top of column, if desired).

Estimated Cost: $16.00 for one column speaker |
and $28.00 for two (saving made in quantity pur-
chases).

Estimated construction time: 3 hours per column
speaker provided wood is purchased cut-to-size.
Paint drying time not included.

GRILLE CLOTH is used to cover column. Use
staples until secured with upholstery tacks.
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ACROSS

1. Two-element vacuum

46,
47.

48.
49

51

gofn g O [ 2

tube.

Converted to pulsating
direct current by 1
across (abbr.).

Standing wave has one.
Undesirable AC noise.

. Charged particle.
. Public address (abbr.).

Unit of inductance.
The positively charged
element of 1 across.
Replaces rocks (abbr.).

. Hi-fi unit (abbr.).
. On-__switch.
. One million cycles

(abbr.).

. Effective current value

of AC (abbr.).

. Radio frequency (abbr.),
. Measure of loudness.
. Ham Q-signal for

“interference.”

. —_-to-back ratio.
. Unit of capacitance.
. Incoming radio signals

are heterodyned to this
frequency (abbr.).

. Short for 1,000,000

ohms.
Hi-fi record (abbr.).

. Transistor element.
. Band between 550 kc

—1600 ke (abbr.).
Provides variable re-
sistance used for vol-
ume controls (abbr.).
Special type of silicon
junction diode.
One-thousandth of a
megacycle (abbr.).

TV interference (abbr.).
Power in a circuit is
equal to the product of
—and__..

Component designed to
inhibit RF signals.

DOWN
Current provided by a
battery (abbr.).
Type of transistor de-
signed for VHF.
This unit contains a
D'Arsonval movement.
Some tubes are___cutoff
types.
Unit of current (abbr.).
One of the two general
types of transistors
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Experimenter’s
Crossword

The Experimenter's Crossword is a simple puzzle pro-
vided you allow yourself enough time. However, set a
ten minute time limit and you will have to be up on
your electronics to do it all. Answers on page 143.

12.
13.

16.
17.
18.
20.

21.
26.

28. C

A gas filled indicator
light (abbr.).

—wave rectifier.
Modulation used in
transmitting (abbr.).
Phono cartridge output
is often measured by
this unit (abbr.).
Antenna type.

Measured in watts.
Frequencies between 15
and 15,000 cycles (abbr.)
Measured in volts
{abbr.).

Measured in cycles per
second (abbr.).

Slang for male ham op.
Mismatch of load to
transmission line is
measured by the stand-
in%;wave_.

29.

30.
32

33.
36.

41.
43

45,
47.
50.

Circuit used to make
code signals carriers
audible (abbr.).

Audio output transform-
er drives a__.
Electromagnetic waves
above 15,000 cycles
(abbr.).

One-thousandth of an
ampere (abbr.).

Circuit used to amplify
signals (abbr.).

A geological age.
Citizens band radio
(abbr.).

Equipment check for
proper operation.

Test equipment often
comes in___form.
Intermediate frequency
{abbr.).
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ELECTRONIC PARTS

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

2. This catalog is far too detailed
to describe here. Lafayette Radio
Electronics Corp. will send one you
can examine for yourself!

3. Here’s another catalog that’s burst-
ing with Qoodies from Radio Shack
CO’K' 1 ded is the lusive line
of Realistic equipment. If you can’t
find it here, you just can't find it!

4. We'll exert our influence to get
you on the Oison mailin? list. is
catalog comes out regularly with lots

of new and surplus items. If you find
your name hidden in the pages, you
win $5 in free merchandise!

5. Unusual scientific, optical and
mathematical values. That's what Ed-
mund Scientific has. War surplus
equipment as well as many other
hard-to-get items are included in this
new 148-page catalog.

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

7. Brooks Radio & Television Corp.
offers a $§1,000 reward to anyone that
can find a competitor who can match
their prices. et facts and list of
interesting offers today.

8. Want a colorful catalog of sur-
plus goodies? John Meshna Jr. has
one that covers everything from as-
semblies to Zener diodes. You can
buy complex units that set the gov-
ernment back thousands, at a frac-
tion of the cost!

9. Are you still gnying drugstore
rices for tubes? Nationwide Tube
0. will send you their special bargain
list' of tubes. This will make you light
up!

10. Solder is not solder. To learn
about the difference, read up on Ersin
S-core solder. This Multicore alloy
provides faster and better solder
Joints.

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

HI-FI/AUDIO

12. Tone-arms, cartridges, hi-fi, and
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stereo preamps and replacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

13. Here’s a beautifully presented
brochure from Altec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products.

14. For the love of mikes! Astatic
Corp. has lots. Studio types, nam
types, recordln? types, etc. See its
catalog sheets for the details.

15. A name well-known in audio
circles is Acoustic Research. Here'’s
its booklet on the famous AR speak-
ers and the new AR turntable.

16. Garrard has prepared a four-
color booklet on its full line of auto-
matic turntables. Accessories are de-
tailed too.

17. For hobbyists designing loud-
speaker enclosures, ectro-Voice
Inc. offers Bulletin #10 which gives
general suggestions for construction
of all popular enclosures. A new high
fidelity catalog is also available.

18. Speakers and enclosures from
Argus Products Co. feature a new
and novel "well-mounting system. To
find out more, Argus will be happy to
send literature.

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment. Also included are sections
on basic facts and stereo record
library.

20, Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
in? exact replacements. Lots of good
info on how the things are built, too.

21. Wharfedale, a leading name in
loudspeakers and speaker systems,
has a colorful booklet to send to you
on its product line. Complete with
prices, it is a top-notch buyers guide.

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this 16-page
heavily illustrated brochure.

23. Here’s a “plus” deal. EICO will
send you a complete catalog of their
new electronic kits, PLUS a four-page
course leading to a novice class ama-
teur license, PLUS a chart of electronic
symbols, and finally, a booklet ex-
plaining the “why” of stereo!

24. Here’s a complete catalog of
high-styled speaker enclosures and
loudspeaker components. University
is one of the pioneers in the field that,
keeps things up to date.

25. Nothing to hide, that Harmon-

Kardon! They send you a ovatch of
literature describing “their products,
complete with technical laboratory
reports. The equipment is of course,
beautiful. It sounds as good as it
looks.

26. When a manufacturer of high-
quality high fidelity equipment pro-
duces a line of kits, you can just bet
that they’re going to be of the same
high quality! H. H. Scott, Inc., has
a catalog showing you the full-color,
behind-the-panel story.

27. An assortment of high fidelity
components and cabinets are described
in the Sherwood brochure. The cab-
inets can almost be designed to your
requirements, as they use modules.

28. Very pretty, very efficient, that’s
the word for the new Betacom inter-
com. It’s ideal for stores, offices, or
just for use in the home, where it
doubles as a baby-sitter.

TAPE RECORDERS AND TAPE

31. “The Care and Feeding of Ta
Recorders” is the title of a booklet
that Sarkes-Tarzian will send you.
It's 16-pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuable table of recording
times for various tapes.

32. You can learn lots about tape
recorders, Big tape recorders for stu-
dios, little tape recorders for business
men, all kinds of tape recorders from
American Concertone.

33. “40 and More Ways to Use Your
Roberts Tape Recorder” shows how
to get the most enjoyment from your
tape recorder for *“‘your family grow-
ing up,” language lessons, speeches,
even synchronized sound with slides
and home movies. Yours for the ask-
ing from Roberts Electronics.

34. The 1964 line of Sony tape re-
corders, microphones and accessories
is illustrated in a new 16-page full
color booklet just released by Super-
scope, Inc., exclusive U.S. distributor.

HI-FI ACCESSORIES

36. A 12-page catalog describing the
audio accessories that make hi-fi liv-
ing a bit eas.er is yours from Switch-
craft, Inc, The cables, mike mixers,
and junctions are essentials!

37. Here’s some info on a wireless
remote control for your hi-fi, or if you
prefer, they have a wired version for
you. There’s also a sweet little phase
and balance meter. Stereosonics, Inc.
will send it all if you ask for it.

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line. Gold Lion
tubes give higher output and lower
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distortion than ordinary production
high-fidelity tubes.

39. Gor ‘‘furniture-sag”? Hmmm?
Adjustable Caster Co. thinks you’d

Co. They also have a generator for
power in the field.

53. When private citizens group to-
gether for the mutual good, some-

is for you, their kits will let you build

your own

65. Want power plus for your auto?
New Transistorized Ignition adds 20%

better level the shelf your turntable thing big happens. Hallicrafters, Inc. more MPG. 3 to 5 times more spark
sits on before you try to level the ijs backin the CB React teams and B‘u' life. Lower maintenance cost.
turntable itself! Lots of data here, if you're fnterested in CB, circle #53. Free catalog and instruction booklet

KITS

41. Here's a firm that makes every-
thing from television kits to pocket
stoves. The Conar catalog is yours for
the asking.

4. A catatog for CB'ers, hams and

experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes
and accessories. Just circle #534 to
et Grove Electronics free 1963 Cata-
oa of Values.

Also see items 46 and 47.

available from Anderson Engineering.

TEST EQUIPMENT

67. Get the most measurement
value per dollar.” That's what Elec-
tronic Measurements Corp. 8ays.
Looking through the catalogue they

42. Here's a 100-page catalog of a send out, they very well might be
wide assortment of Kkits. hey’re i ’
high-styled,  highly-versatile, and SCHOOLS AND EDUCATIONAL right!

Heath Co. will happily add your name
to the mailing list.

43. A comrlete line of test equip-
ment as well as a wide assortment of
hi-fi and stereo gear from PACO Kits
will come your way if you circle 43.

AMATEUR RADIO

45. Catering to hams for many
years World Radio Laboratories has
a few flyers for you to look over.
These include their new transmitter
and an assortment of other products
that deserve space in any ham shack.

46. A long-time builder of ham
equipment, Halicrafters, Inc. will
hlppllé send you lots of info on the
ham, CB and commercial radio-equip-
ment.

47. Here’s a goodly assortment of
literature covering the products of the
Dow-Key Co. They make coaxial re-
lays, switches, and preamps for hams
and CB’ers.

CITIZENS BAND
SHORT-WAVE RADIO

49. Want to see the latest in com-
munication receivers? National Ra-
dio Co. puts out a line of mlih(y fine
ones and their catalog will tell you all
about them.

50. Are you getting all you can from

your Citizens Band radio equipment?

Cadre Industries has a booklet that

:nswers lots of the questions you may
ave.

51. Antennas for CB and ham use
as well as for commercial installations
is the specialty of Antenna Specialists

$6. Three new courses in marine
communication, aircraft communica-
tion, and guidance and mobile com-
munications are available from Na-
tional Radio Institute. The pamphl
are well-illustrated and educational.

57. Here are three pamphlets deal-
ing with television trouble-shooting,
radio trouble-shooting and high fidel-
ity. These, from Progressive Edu-Kits
are very complete and easy to under-
stand.

s8. Interested in ETV? Adler Elec-
tronics has a booklet describing edu-
cational television and this goes into
a depth study of ETV in all its rami-
fications. There’s a good science fair
project here for someone!

59. For a complete rundown on cur-
riculum, lesson outlines, and full de-
tails from a leading electronic school,
ask for this brochure from the Indiana
Home Study Institute.

60. Facts on accredited curriculum
in E. E. Technology is available from
Central Technical Institute plus a 64-
page catalog on modern practical
electronics.

ORGANS

61. A complete booklet and price
list giving you the tnside data on
Schober Organs are yours for the ask-
ing.

AUTOMOTIVE

63. Got some questions regarding
transistor ignition? W. F. Palmer Labs
will send you a booklet which explains

- what transistor ignition is all about.

If you decide, after reading, that this

TELEVISION

69. Interested in tackling a TV kit?
Arkay Kits, Inc. will send you full
literature (including a schematic) of
this truly educational kit. It’s used in
many of the electronic schools.

70. The first entry into the color-TV
market in kit form comes from the
Heath Company. A do-it-yourself
money saver that all TV watchers
should know about.

71. The smallest television set to
date is featured in this beautiful pre-
ared brochure from SONY Corp.
ou'll be amazed at the variety this
firm offers.

72. Get your 1964 catalog of Cisin’s
TV, radio, and hi-fi service books.
Bonus—TV tube substitution guide
and trouble-chaser chart is yours for
the asking.

SLIDE RULE

75. Want to find rapid solutions to
complicated math problems? Solve
interest and ratio, log and trig prob-
lems with 10-scale slide rule. Alsynco
will send complete information.

TOOLS

771. Get the right tool for the right
job by checking Moody Machine
Products’ new Catalog that lists
Moody Kit tool sets. Dealers invited.

78. Xcelite’s Allen hex-type screw-
driver kits in plastic cases are must
items for the home experimenter’s
tool box. Learn about what’s avail-
able to keep your tool box filled with
the right tool for the right job.

io- . LL-
505 hark Avenve, New Yore, N. Y. 10022 [ ] 1oma sbacriber
e o i e pombsrs (heve ] o antion vequened
) am enclosing 25¢ to cover handling charges.
1 2 3 4 5 6 7 8 9 10 11 12 13

14 15 16 17 18 19 20 21 22 23 24 25 26

27 28 29 30 31 32 33 34 35 36 37 38 39

40 41 42 43 44 A5 46 47 48 49 50 51 52

53 54 55 56 57 58 59 60 61 62 63 64 65

66 67 68 69 70 71 72 73 74 75 76 77 78
NAME (Print clearly)
ADDRESS
ciIty STATE _ Zip CODE

Service on this coupon expires July 1, 1964
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Black Art

(Continued from page 89)

Heat the outside of the bulb by running
hot water from a tap over the glass for about
half a minute. Now hold the bulb base up
and dribble the paint—a drop at a time—
over the small hole you drilled. The initial
heating of the bulb expanded the air in it;
as the bulb cools, the air moves back in and
sucks the thick paint into the bulb.

Reheating the bulb periodically, keep add-
ing paint until you have enough to thor-
oughly coat the inside of the bulb. You will
have to keep turning the bulb to make it flow;
vigorous shaking will help. Use no more
paint than is necessary; any great excess will
puddle inside the bulb and will be virtually
impossible to remove.

Paint the insides of the other bulbs in
essentially the same manner using blue and
red fluorescent paints. When the bulbs are
smoothly coated, set aside to cool. Leave all
bulbs unsealed for a few days to permit dry-
ing.

When the paints have dried, reseal the
base. First glue on the copper disc, then
add a spot of solder to close the hole. Prop-
erly done, the bulb reveals no evidence of
tampering.

Luminous Fountain. In a totally dark
room a tiny spot of light appears in mid-air;
this quickly grows into a sparkling, luminous
water fountain that rises and falls in height.
There is no obvious source of water; and
when the water drops back down it seems to
continually disappear mysteriously into the
darkness of the room. All the while the
fountain as a whole moves about sideways
and up-and-down. Finally it grows smaller
and smaller until it disappears completely,
leaving the room as dark as it was before.

In a few moments the fountain reappears
but instead of being blue-white, it is a bril-
liant red. It plays through, disappears, and
is replaced by a brilliant fluorescent blue
fountain—which also eventually disappears.

How it is Done. Obtain two one-pound
tobacco or coffee cans and drill a %4” diame-
ter hole in the exact center of the bottom of
each. Fit a short length of copper tubing into
each hole to form a snug fit. For one can,
flare the end of the tube slightly and let it
project outside the can about one inch. It
should not project upward into the can.
Solder into the hole to make a water-tight
seal.

The tube in the other can projects about

118

an inch both outward and into the can. This
is also soldered into place. To the end of the
tube extending into the can fasten a glass
nozzle (medicine dropper) with a short piece
of rigid rubber tubing. Link the copper tubes
extending outside of each can with two or
three feet of flexible rubber tubing. Paint
both cans, inside and out,-with flat black
paint.

Before the performance hide the equip-
ment out of sight. The reservoir can (without
the nozzle) is about one-third full of water to
which a fluorescent chemical has been added.

The room should be made as dark as pos-
sible for this experiment. Arrange your
source of U.V. light to minimize the purplish
visible part of the light; you may be able to
mask off part of the broad beam and still get
enough ultraviolet to activate the fountain.

Pick up the prepared cans, keeping the
reservoir can with the solution slightly below
the other can. Place the fountain can (with
the nozzle) into the U.V. beam and slowly
lift the reservoir can higher; this will send the
water through the tube and out of the nozzle
to form the luminous fountain. By raising
and lowering the reservoir, you can control
the height of the fountain.

The experiment demonstrates the fluores-
cence of solutions and provides a most beau-
tiful and intriguing illusion.

Catch the Culprits. The magician places
two small boxes on a table near the audience.
One is red, the other is blue. Each has a lid
held closed with a simple hasp catch.

The magician says that the red box con-
tains some money. While he is out of the
room (or turns his back) a spectator is to get
the money from the box, note its denomina-
tion and examine it carefully to make certain
it is bona fide currency. He is to pass it on
to a second spectator for examination after
which it may go to a third or fourth person.
The last person to see it is to place the money
in the blue box, close the lid and lock the
box.

When this done, and the spectator returns
to his seat, the magician re-enters the room.
He obviously does not know how many per-
sons handled the money or who they were.

The magician places the unopened blue
box, containing the money, into a large piece
of scientific equipment standing on a table on
the stage. The equipment consists of a large
box from which protrude various dials, bulbs,
radio tubes, coils and other paraphernalia.
The box also has two round holes, each about
four inches in diameter, in the front side of
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the box.

Each person in the audience is in turn
asked to thrust his hands through these open-
ings. (If the audience is large, limit the po-
tential participants to, say, the first row of
spectators and subject only these persons to
the *“‘crime detection” test.)

If an individual has not handled the
“stolen” money, he is promptly excused and
the next person is put to test. Each time a
“guilty” person places his hands in the box a
dial indicator deflects, lights flash on and a
bell or buzzer sounds loudly.

After all the “confederates in crime” have
been identified, the magician announces the
name of the person who took the money
from the red box and also identifies the per-
son who returned it to the blue box.

How it is Done. The dollar bill in the red
box is specially prepared in advance of the
performance by being coated with a suitable
fluorescent powder that is invisible when the
bill is viewed in ordinary light, but fluoresces
with a white, yellow or pale green color when
viewed under ultraviolet light. You can use
a chemical such as anthracene or the “tracer
powder” included in the U.V. accessories kit
sold by Edmund Scientific Co.

Using a small pad of absorbent cotton, rub
the powder evenly over both sides of the dol-
lar bill until it fluoresces brightly under U.V.
light. Apply as much powder as it will take
without becoming visible when the bill is
viewed in ordinary white light.

The exterior surfaces of the two boxes are
also prepared with suitable fluorescent mate-
rials. You can do this easily by using the
fluorescent water-base poster paints obtain-
able from paint and artists’ supply stores.
First paint one box red and the other bluc.

Now mix one part of the red fluorescent
paint with about two parts of powdered cal-
cium carbonate (chalk), adding enough water
to make the mixture loose enough to apply
with a brush. Paint the red box with this
mixture; for best effect follow this with a sec-
ond application of the red paint-chalk mix-
ture.

Now prepare and apply a similar chalk-
modified blue fluorescent poster paint on the
outside of the blue box. The chalk makes
each top coat of paint adhere poorly; a small
amount will rub off on the fingers when the
boxes are handled. The paint smudges so
transferred to the fingers are too slight to be
noticed in ordinary light, but they glow
bright red and blue under U.V. light.

These smudges will enable you to identify
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all persons involved in the “theft” conspiracy.
Those who merely handled the money will
have white (yellow or green) smudges on
their fingers. The person who took the bill
from the red box will also have red smudges
while the person who returned the bill to the
blue box will have blue smudges.

Your identifications will be easier if you
can subtly encourage the audience partici-
pants to handle the bill and the boxes rather
deliberately, thereby ensuring an adequate
transfer of the tell-tale powders.

You can really let your inventiveness run
wild when you construct the crime detection
apparatus. The box can be a large corrugated
cardboard box obtained from a grocery store.
After painting it 3 suitable color, fasten onto
it various r.f. coils, vacuum tubes and other
parts you may have in your spare parts box.
These are just for show, serving no useful
purpose except to attract attention away
from your actual crime detection procedure.

The magician’s side of the box is open so
that he—and he alone—<an see the hands of
the suspects when they are thrust through the
two openings in the front. A mirror placed
on the bottom of the box will enable you to
see both sides of the hands at the same time.
The box also contains a U.V. light source
which makes the fluorescent smudges visible
and enables you to quickly make the correct
identifications.

This U.V. experiment is unique in that it is
conducted with the bright room lights turned
on; the box provides enough darkness so that
you can see the pigments on the fingers fluo-
resce. Remember that at no time should the
audience be permitted to see the doctored
money or the red and blue boxes when U.V.
light can strike them; they would fluoresce
brightly, immediately revealing the secret of
the trick.

Beyond U.V. Remember that the use of
ultraviolet light is only one of many ways to
create scientific “magic.” ‘There is just as
much latent magic in other natural phenom-
ena and you can perform equally mystifying
tricks using imaginative application of elec-
tronic principles.

Above all, remember that your own safety
and the safety of your audience is para-
mount. Check all chemicals, equipment and
clectrical wiring thoroughly to make certain
that they are safe to use. If you are in doubt,
seek the advice of your science teacher or of
a professional scientist you may know. Any
trick—however spectacular it may be—is a
bad one if it endangers you or someone elsc. B
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PICK UP THESE

BEST-SELLERS

OR USE COUPON BELOW

ARE YOU THINKING ABOUT A

CORRESPONDENCE COURSE?
No. 679 HOME STUDY COURSES, Spring Edition

Aninvaluable guide
to college and
trade school cor-
respondence
courses for those
desiring to train
for a career in
growth fields, This
volume gives time
and scope of train-
ing plus job pros-
pects.

HOME STU

INTERESTED IN TAPE
RECORDING, HIGH FIDELITY
AND STEREO?

No. 681 HI/FI TAPE SYSTEMS, 1964 Edition

A detailed Hand-
book on all facets
of tape recording,
high fidelity and
stereo. Special
new products and
accessory sections
round out timely
hints on how to
buy, use .and re-
pair,

S&M HANDBOOKS
505 Park Avenue / New York, N.Y. 10022

Enclosed is my payment of $_____. Please
send me the following S&M Handbooks. Each copy
is $1 (which Includes postage and handling).

| ——a-COpPIeS No. 679 HOME STUDY COURSES
——copies No. 681 HI/FI TAPE SYSTEMS

NAME

(Please print)

ADDRESS.

ZIP
CITy. STATE. CODE—

T EE———

L
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Counterfeit

Broadcasters

(Continued from page 69)

powers in Africa. Believed to be one of the
transmitters of the Egyptian Broadcasting
Co.

Voice of Free Angola. 7170, 11830 kc/s,
1400-1500 EST. No further information
available.

Voice of Freedom. 890, 11835 kc/s, 1530-
1920 EST. New anti-Fascist and anti-Salazar
station beamed to Portugal.

Voice of Freedom Fighters of North Bor-
neo of The Unitary State of Kalimantan
Utara. 11942 kc/s, 0630-0815 EST. Station
using Iban language. Presumed to be located
in Indonesia.

Voice of Free Iran. 9000 kc/s, 1000-1100
EST. Incites the overthrow of the Iranian
government. Station believed to be in Egypt.

Voice of Iraqui People, announcing *Huna
Sauti Al Iraq.” 9560, 11410, 11965 kc/s,
0900-1340 EST. Similar programming as
“Radio Free Iran,” and most likely the same
transmitter.

Voice of Liberation. 8122 kc/s, 0900-0930
EST. Propaganda broadcasts directed to
South Vietnam.

Voice of The Arab Nation. 9750 kc/s,
0500-1430 EST. This station is anti-Jordan,
Israel, Syria, Saudi Arabia, and Iraq. It
incites the Arab tribes on the Arabian penin-
sula to revolt. Claims it is broadcasting from
“The land of Arabism,” probably Egypt.

Voice of The Democratic Fromt, 6754
kc/s, 0830 EST. Propaganda to Vietnam.

Voice of The Liberals. 9560, 11510,
11850, 15090, 15250 kc/s, 0000 EST. Broad-
casts in Moslem language using theme from
“Aida” for identification signal.

Voice of The Masses, announcing “Sawt
Al-jamahir.” 7242, 9636 kc/s, 1200-1400
EST. This is a station which is opposed to
the Ben Bella government and against “im-
perialists.” Believed to be in Baghdad, Iraq.

Voice of The People of Thailand, an-
nouncing “Sathanni Vithayu Sieng Prachaon
Hang Prathat Thai.” 9527 and 12095, or
9430 and 12080 kc/s, 1800-1835, 2200-2235,
0000-0535, 0730-0805, 0900-0935, 1000-1105
EST. Owned by “The People’s Movement,”
a pro-communist organization, the station
speaks against the U.S. and Thai govern-
ments.

Voice of The People’s Army. 6600, 7346,
7541, 8180 kc/s, 0900-0930 EST. Believed to
be located in North Vietnam, broadcasting
communist propaganda to South Vietnam.

Voice of The Truth, announcing “Radio-
fonikos Stathmos 1 Foni Tis Alithias.” 6215,
8070, 9335, 9730, 9932 kc/s, 0010-0045,
0200-0230, 0700-0750, 1130-1150, 1235-1255,
1400-1425 EST. Broadcasting communist
propaganda to Greece and Cyprus, probably
using same equipment as “Bizim Radio.”

Yoz del Boac, 6256 kc/s, 2055-2125 EST.
Anti-communist broadcasts to Cuba in Span-
ish language. Location unknown.

RADIO-TV EXrERIMENTER



Rare Ones
(Continued from page 70)

is absolutely impossible) then a week later
find his favorite channel suddenly clear.
Vast changes may also occur in your tar-
get's operating habits. In addition to those
shifts in short-wave channels and schedules,
local emergencies can put a station on the
air 24 hours a day. Internationally, such an
emergency usually takes the form of a revolt
or small war. Overseas services are often
unfortunately suspended during such periods

Cover of the souvenir booklet from Voice

of America’s Courier commemorating its
broadcasts from the Panama Canal Zone.

mitters on 90, 60 and 49 Meters. Regional
transmitters will also remain on continuously
in lesser disasters such as floods, typhoons,
etc. It follows from this that no DX'er will
be really successful unless he is thoroughly
familiar with these lower bands. A novice
SWL . should spend half his night time listen-
ing between 3 and 7 mc.

The “emergency” approach also applies to
the broadcast band. In the United States,
even daytime only stations can remain on
all night in the event of flood, hurricane or
major riot. All U.S. BCB stations are listed
in White's Radio Log but one should do
enough monitoring to know which channels
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and you will have to listen for regional trans- |

 PICK UP THESE
BEST-SELLERS

OR USE COUPON BELOW

FOR MORE BOATING KNOW-HOW

No. 678 BOATCRAFT, Spring Edition

s e et Written for the
g.gaﬁg_’:g-f! serious small-craft
boatman, inter-

ested in power or
sail. Timely arti-
cles on equipment,
modifications,
servicing and re-
pair.

A how-to and
where-to guide for
fresh and salt
water fishermen,
ranging from se-
lecting and mak-
ing fine tackle to
tested tricks of
the old pros.

e i e e e e S e s e s St e e e ]

| S&M HANDBOOKS I
505 Park Avenue / New York, N.Y. 10022 I

§ O Enclosed Is $——_. Please send me___
] copies of No. 678 BOATCRAFT, Spring Edition, l
at $1 each (includes postage and handling). I
[] Better than that: Enter my special 4 issues l

. subscription to BOATCRAFT, starting with No.
u 678 Spring Issue. Payment of $3 is enclosed. l
E DO Enclosed is $ . Please send me_—_____ |l

copies of No. 680 FISHERMAN'S MANUAL, 1964
f Eﬁntic)m. at $1 each (includes postage and han- §
E ing). 3
i
b name '
] (Please print) |
; ADDRESS. l
| 2p |
| oy STATE CODE i
L
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LIGHTNING
IN A BOX!

POWER! Power to run the world’s factories and to
heat and light the world’s homes! And all from a
box hardly larger than your car’s battery. Discover
the startling facts about this amazing new power
source and how, within a few years, it may change
your life—and change the world!

READ ALL ABOUT
[T IN THE APRIL

SC/IENCE

& MECHANICS

ON SALE MARCH 1st

in your area are clearest after 1:00 AM.

Keep up to date: because events within
the target area are so important, a DX'er
must listen regularly to newscasts. Not only
those on local AM, FM or TV bands but,
because these local mediums are often thin
on international coverage, you should also
listen to overseas short-wave news programs.
Some good bets are Voice of America, Brit-
ish Broadcasting Corporation, Radio Canada
and Radio Australia, all of which can be
heard at a wide variety of times and fre-
quencies.

Finally, to keep posted on new frequencies
and last minute schedule revisions, one
should join a radio club. The following are
currently the most important operating in
North America:
® American Short Wave Listeners Club,

6204 E. 109th Terrace, Kansas City, Mis-

souri 64134. Covers short wave, broad-

cast band and space. Annual dues—$4.00.

Sample copy of monthly “SWL"—20¢.
® National Radio Club, Box 63, Buffalo 15,

N. Y. Covers the broadcast band only

and publishes “DX News” weekly during

BCB season. Sample copy—25¢. Annual

dues—3$4.00.
® Newark News Radio Club, 215 Market

St., Newark 1, N. J. Covers all forms of

DX. Annual dues—$5.00. Sample copy

of monthly bulletin—25¢. a

Music Adapter
(Continued from page 48)

Alignment notes. The author’s alignment
procedure is satisfactory, however, the edi-
tors suggest the following if you are running
into a little difficulty. Use an oscilloscope if
at all possible to cut down alignment time.
Peak L1 at 67 kc, L2 at 72 kc, L3 at 62 kc,
and L4 at 67 kc. These adjustments will
make it easier for a beginner to get the
broadband response which will then require
only slight trimming. There will be three
noticeable peaks which can be minimized but
almost never eliminated. After the alignment
is completed be sure to replace Q3 or re-
connect C10.

Due to a time delay in the lamp circuit, the
indicator lamp will come on one or two
seconds after the tuner is placed on a station
with SCA centered at 67 kc. Therefore, tune
slowly to each station and wait a moment for
the light to come on and indicate SCA trans-
missions. u

Rap10-TV EXPERIMENTER



ON SALE AT YOUR NEWSSTAND NOW
GR USE COUPON BELOW

—_——

S&M HANDBOOKS | ’
505 Park Avenue / New York, N. ¥, 10022

Enclosed Is 3. Please send meee—
coples of No. 685 HOME WORKSHOP at $1 each (in-
cludes postage and handting)

s o e e — s . o

YOUR BEST NEWSSTAND BUY!

Here are rewarding projects fo: the craftsman. Speclal section glves

;

ou

test reports on Wen Electric Plane, Dewalt Power Shop and

ockwell Compactoois plus how to

o Plan Your Shop
e Select Tools
o Work with Wood and Metal

o Design Built-tns
o Build Furniture
¢ Paint and Refinish

No. 685 HOME WORKSHOP 75¢

NAME.
{Please prjnt)

ADDRESS.

ZIP
CITY. STATE. CODE
e e e

(4

In One Evening
-

The “MINIMAX"”

EASY to bUIId
Your Own Boat

Minimum cost—maximum performance. You get both
in **Minimax.’’ Built In one day at a very low cost,
it will carry 2 people, take outboard motors rang-
ing from 8 to 15 hp. and has a water-tight air
compartment that will support 900 lbs. even with
the cockplt completely filled with water. As to per-
formance, **Minimax’’ will plane a 165 lb. man up to
15 mph. with a 8 hp. outboard motor. With 10 hp.
and over, the hull planing area diminishes untill
“Minimax" becomes air-borne and rides upon the
motor’s cavitation plate. Length 8 ft. Beam, 4 ft.

Weight 68 lbs. It’s easy to build.

'3

Full-size Patterns
Craft Print 3347
available at

Enlarged Drawings
Craft Print 255
available at

ArrmL, 1964
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OD Onon EE EnEn o S e e S S S S S S
SCIENCE and MECHANICS,
Craft Print Division
505 Park Avenue, New York 22, N. Y.
Enclosed is $_______. Please send me
No. 255 Minimax Craft Print at $3
No. 347 Minimax Full-Size Pattern at $8
| understand money will be refunded if | am not com-
pletely satistied.

Name ....

Strtel ®.°0: 1 . oo

City, Zone, State
Y ¥ ¥ ¥ ¥ v 8 0 8 N N N N N N B N )
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Volume 41, No. 2

WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

HIS is the second part of White’s Radio

Log, now published in three parts twice
each year. This format change, the first in
over two decades, enables the Editors of
RaDIO-TV EXPERIMENTER to offer to its
readers two complete volumes of White's
Radio Log each year, while increasing the
scope of the Log and its accuracy.

In this issue of White’s Radio Log we have
included the following listings: U. S. AM
stations by Location, U. S. FM stations by
states, Canadian AM stations by location,
Canadian FM stations by call letters, Cana-
dian FM stations by location, and the newly
expanded world-wide short-wave section.

In_the June/July issue of Rapio-TV Ex-
PERIMENTER, the Log will contain the fol-
lowing listings: U. S. AM Stations by Call

Letters, U. S. FM Stations by Call Letters,

Canadian AM Stations by Call Letters, Ca-
nadian FM Stations by Call Letters, and the
expanded Short-Wave Section.

In the event you missed the first part of
the Log published earlier this year, you will
have a complete copy of White’s Radio Log
by collecting any three consecutive issues of
RADIO-TV EXPERIMENTER during 1964. The
three consecutive issues are a complete
volume of White’s Radio Log that offers
complete listings with last minute station
change data that can not be offered in any
other magazine or book. If you are a broad-
cast band DX’er, FM station logger, like to
photograph distant TV test patterns, or tune
the short-wave bands, you will find the new
W hite’s format an unbeatable reference.

QUICK REFERENCE INDEX

U.S. AM Stations by Location................... 125
U.S. FM Stations by States....................... 134
Canadian AM Stations by Location........... 138
Canadian FM Stations by Call Letters........ 138
Canadian FM Stations by Location............ 139
World-Wide Short-Wave Stations............. 139

124
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U. S. AM Stations by Location

Abbreviations: C.L., call letters; Ke., frequency in kilocycles; N.A., network affiliation—A: American Broadcasting Co.;
C: Columbia Broadcasting System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc.

Location C.L. Ke. N.A.|Location C.L. Ke. N.A. | Locatlon C.L. Ke. N.A. | Location C.L. Kc. N.A.
Abbeville, Ala. WARI 1480 Alva, Okla. KALV 1430 Athens, Ohle WATH 970 WXOK 1260
Abbeville, La, KROF 960 Amarillo, Tex. KBUY 1010 M WOUB 1340 Battle Creek, Mish. WBCK 930
Abbeville, 8.C. WABYV 1530 KFOA 1440 A Athens, Tenn. WLAR 1450 M WELL 1400 A
Aberdeen, Md. WAMO 970 KGNC 710 N| Athens, Tex. KBUO 1410 Blllog Ga. WHAB 1260
Al son, Miss. WMPA 1240 KIXZ 940 C| Atlanta, Ga. WPLO 590 C| Bay ‘ty. Mich, WBCM 1440 A
Aberdesn. 8. Oak. KOLE 1420 KRAY 1360 WAKE 1340 WWBC 1250
KSON 930 A KZIP 1810 WAOK 1380 3ay Clty, Tex. KIOX 1270 M
KXRO 1320 | Ambridge. Pa. WMBA 1460 WERO 860 Minette, Ala, WBCA 1150
Aberdeen. Wash. KBKW 1450 Americus. Ga. WOEC 1290 WGKA 1600 amon, P.R. WRS) 1560
KRBC 1470 A|Ames, lowa KSAI 1430 WGST 920 A | Baytown, Tex. KWBA 1360
KCAD 1560 WOl 640 con. N.Y. WBNR 1260
KNIT 1280 Amherst, Mass. WTTT 1430 dstown. 11l WRMS 790
KWKC 1340 M| Amherst, N.8. CKOH 1400 rice, Nebr. KWBE 1450
Abilens, Kansas KABI 250.d [ Amherst, N.Y, WUFO 1080 w ufort. N.C. WBMA 1400
Abingdon. Va. WBB1 1230 Amite, La, WABL 1570 Atlanta, Tex. KALT ufort. 8.C. WBEU 960
A Okla. KAOA 1250 A|Amory, Miss. WAMY 1580 Atlantie, lowa KJAN | WwSIB 1490
Adel. Ga, WAAG 1470 Amsterdam, N.Y. WAFS 1570 Atlantic Beach, Fla. WKTX 1600 Beaumont, Tex, KFOM 560 A
Adrian, Mieh. WAB) 1480 A WCSS 1490 Atlantie City, N.J. WFPG 1450 C KPYC 1450
Aguadilla, P.R. WABA 850 Anaconds, Mont. KANA 580 WLOB 1480 A-M KTRM 990
WGERF 1340 Anacortes, Wash. KAGT 1340 WMIO 1340 A | Beaver Oam, Wis, WBEV 1430
Ahoskle, N.C. WRCS 970 Anaheim, Calif. KEZY 1190 Atmore. Als. WATM 1590 Beaver Falls, Pa, WBVP 1230
Aiken, $.C. WAKN 890 Anchorage. Alasks KBYR 1270 Attleboro, Mass, WARA 1320 Beckley, W. Va. WwWiLsS 560 C
wWLOW 1330 O KFQO 730 C-A| Auburn, Ala. WAUD 1280 A WWNR 620
Altkin, Minn, KKIN 1000 O KEN| 550 A-M-N | Auburn, Calif. KAHI 950 edford, Ind. WBIW 1840
Akron, Ohle WAKR 1580 A|Andalusia, Ala. WCTA 920 Auburn. N.Y. WMBO 1340 M WBFD 1810
WADC 1850 C|Anderson, Callf. KPON 1580 WAUB 1590 wBaLrT 1350
WCUE 1150 M| Anderson. Ind. WHUT 1470 M| Auburn, Wash. KASY 1220 KIBL 1480
WHLO 640 M WHBU 1240 C| Auburndale, Fla, WTWB 1570 WVOB 1520
Alamegordo. N.M. KALG 1230 M|Anderson. 8.C. WAIM 1230 C| Auburndale, Wis, WLBL 930 [ KARS 860
KRAC 1270 WANS 1280 M| Augusta. Ga. WAUG 1050 KGVW 630
Alamosa,Celo. KGIW 1450 M| Andrews, Tex. KACT 1360 WBBQ 1340 M WOMP 1250 M
Albany. Ga. WALQG 1880 A Annnolfl. Md. WANN 1190 WBIA 1230 N Ohlo WOHP 1390
WLYB 1250 WYRE 810 WGAC 580 A| Bellefont F'lé WBLF 1330
WGPC 1450 C WNAV 1480 WROW 1480 C | Bell Fourehe, S.0ak. KBFS 1450
WIAZ 980 Ann Arbor. Mich. WAAM 1600 M | Augusta, Malne WROO 1400 N | Bel e Glade, Fla. WSWN 900
Albany, Kd. WANY 1380 WPAG 1050 WFAU 1340 M | Belleville, Ont, ciBQ 800
Albany, Mina. KASM 1150 Anna, 111, WRAJ Aurora, Colo. KOSI1 1430 M | Belleville. 11l. WwWIBV 12680
Albany. N.Y. WABY 1400 Anniston, Ala, WANA 1490 Aurora, 1ll. WMRO 1280 Bellevue, Wash, KFKF 1830
WOKO 1460 M WDNG 1450 A WKKD 1580 KBVU (1540
WPTR 1540 A WHMA 1390 Aurora, Mo. KSWM 940 Bellingham, Wash, KPU@ 1170 M
WROW 890 C|Anoka, Minn, KANO 1470 Austin, Minn, KAUS 1480 M KGM] 790 A
Albany, Ores. KWIL 790 M Ansonia, Conn. WADS 690 M KQAQ 870 0QT 1550
KRKT 990 Antige, Wis, WATK 900 Austin, Tex. KNOW 1490 A | Bellingham- Ferndale, Wash.
Albemarie, N.C. WABZ 1010 WAVL 910 KASE 970 KENY 930
WZKY 1580 WVCF 1520 KTBC 590 C|Beimont. N.C. WCGC 1270 M-A
Albert Lea, Minn. KATE 1450 A Cal. KAVR 960 KOKE 1370 Belolt, Wis. WGEZ 1490 M
Albertville. Ala. WAVU 0630 PL 1570 KVET 1800 M WBEL 1380
Alblon, Mish. WALM 1260 WHBY 1230 M| Avalon, Calif. KGLM 740 Belton, 8.C, WHPB 1390
Albugquerque, N.M. KABg 1350 WRAB 1380 P Fla, WAVP 1380 Belton, Tex. KTON 940
doe ' & WARS e | Artens Gl oy wav | il ML BN 18 w
(L ox. emid]l. Mina,
. KOB 770 N KATA 1340 | Babylon, N.Y, WBAB 1440 M | Bend. gru. KB“D 1110 A
KQEQO 920 M KVSO 1240 A WGLI 1290 KGRL 940
KARA 1310 WCMN 1260 | Bad Axe, Mish. WLEW 1340 Bennetsvilis, 8.C. WBSC 1550 M
KV00 730 WMIA 1070 Bainbridge, Ga. WMGR 930 Bennington, V&, WBTN 1370
KLOS 1450 WNIK 1230 WAZA 1360 Benson, Minn. KBMO 1290
KMNF 1520 Argentia, Nfid. VOUS 1480 Baker, Oreg. KBKR 1490 Benson. N.C. WPYB 1580
KRZY 1 A|Arkadelohia. Ark. KVRC 1240 M| Bakersfisid. Callf. KAFY 550 M| Benton. Ark, KBBA 690
Alsoa, Tenn, WEAQG 1470 Arkan. City, Kans, KSOK 1280 KBIS 970 KGKO 1600
Alexander City, Ala. Arlington, Fla, wary 1220 KERN 1410 C| Benton. Ky. wCBL 1290
WRFS 1050 Arlington, Va. WAVA 7 KGEE 1230 Benton Harbor. Mleh.WHFB 1060
Alsxandria, La. KALB 580 A WEAM | KUZZ 800 Berkeley, Callf, KPAT 1400
KOBS 1410 Artesia, N. M. KSVP 990 M KLYO 1850 Berkeley Springs, W.Va.
KSYL 970 N|Arvada. Colo. KOAB 1550 KWAC 1490 WCST 1010
Aloxandris. Minn. KXRA 1230 A| Arroye Grande. Calif. KPMC 1560 A | Berlin, N.H. WMOU 1230
Alexandria. Va, WPIK 730 M KCGH 1280 ellingham. Wash, KPUG 1170 M WBRL 1400
Algona, lowa KLGA 1600 Ashburn, Ga. WMES 1570 Baldwinsville. N.Y. WSEN 1050 erry Hill, Tean, WVOL 1470
Al ox. KOPY 1070 Asbury Park, N.J. WILK (310 Ballinger, Tox. KRUN (400 erryville, Ark. KTHS 1480
Allegan, Mloh.  WOWE 1580 | Asheboro, N.C.  WGWR (260 Baltimore, Md.  WBAL 1030 N | Berwlek, Pa. WBRX 1280
Allentown, Pa, WHOL 1600 Asheville, N.C. WISE 1310 WBMO 750 Bessemer, Ala. WYAM 1450
WAEB 790 WLOS 1880 N-M-A WCAO 600 Bethesda. Md. WUST 1120
WKAP IS;O WSKY 1230 WCBM 680 C| Bethichem, Pa. WGPA 1100
WSAN 1470 WWNC 570 C WFBR 1300 Boverly, Mass. WMLO 1570
Alllanes, Nebr. KCOW 1400 |Ashland, Ky. WCMI 1340 C WITH 1230 M | Biddeford, Maine WIOE 1400 M
Alliance. Ohlo WFAH 1310 WTCR 1420 wSi0o 1010 Blg Oeclta, Alasks WXLL 980
Alisal. Calif, KRSA 1570 |Ashland, Ohlo WNCO 1340 WWIN 1400 A-M | Blg Lake, Tex. KBLT 1290
Alma. Ga. wCcas 1400 Ashland, Oreg. KWIN 1400 m | Bambers, 8.C. WWBO 790 Ble Rapids, Mich. WBRN 1480
Alma, Mich. WFYC 1280 KRVC 1350 | Bangor, Maine  WABI 910 A-M | Big Sprg., Tex. KBST 1490 A
Alpena Township. Mich. Ashland, Va. WIVE 1430 WGUY 1250 C KHEM 1270
WATZ 1450 Ashland, Wis. WATW 1400 WLBZ 620 N KBYG 1400 M
Alpine, Tox KVLF 1240 M| Ashtabula, Ohlo  WAQ! 1600 | Banning. Callf. ~ KPAS 1450 | Big Stone Gap, Va. WLS0 1220
Altavista, Va. WKDE 1280 WREG 970 Barboursville. Ky. WBVL 950 Blloxi. WLOX 1450 M
Alton, 11I, WOKZ 1570 | Aspen. Colo. KSNO 5000 O | Bardstown, Ky, WBRT 1320 WVMI 570
Altona. Man. CFAM 1290 | Astoria, Ores, KAST 1370 M | Barnesboro, Pa,  WNCC 950 | Billings. Mont.  KBMY 1240 M
Altoona, Pa. WFBG 1290 KIAL 1230 Barnweil, 8.C. WBAW 740 KGHL 790 N
WRTA 1240 A|Atchison, Kans.  KARE 1470 arre. Vi, WSNO 1450 KOOK 970 C
WVAM 1430 C|Athens, Ga. WGAU 1340 C| Barstow, Calif. KWTC 1250 A KOYN 210
Alturas, Calif. KCNO 570 WOOL 1470 KIOT 1810 KURL 730
Altus, Okia, KWHW 1450 WRFC 9 Bartlesville, Okla. KWON 1400 M | Binghamton, N.Y. WINR 680 N
Bartow, Fla. WBAR 1460 WKOP 1360 M
Bassett, Va, wooyY 800 WNBF 1280 C
Bastrop, L& KTRY 730 Sirmingham, Ala, WAPI (070 N
. KVOB 1340 WBHM 1550
e 8. Wechleo " WERT 1260 A
B urg. S.C. R A
.Evory oﬁ.or' h.us been made to ensure accuracy of the atesville. ATE. KBTA 1840 WETH 1o
information listed in this publication, but absolute l:;"l'IIIO‘ Miss. W#JLTEOI%O WENN 1820 M
accuracy is not guaranteed and of course, only in- Ry WFSR 1580 ATV ¢
formation available up to press-time could be in- | Baten Rouge. La.  WAIL 1460 M WYOE 850
> ) . wLU X550 WVOK 690
cluded. Copyright 1964 by Science & Mechanics Pub- WYNK 1380 | Bisbee, Arlz, KSUN 1230 A
lishing Co., a subsidiary of is Publicati h WIBR 1300 | Bishop, Calif. KIBS 1230 A
s e Ck A ye D:’"’ ications, Inc., WJBO 1150 N | Bishopville, $.C, WAGS 1380
ark Avenue, New York, New York 10022, WLCS 910 | Bismarck, N.Oak. KFYR 550 N
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Location C.L. Ke. N.A.
KBMR 1350
Bismarck.Mandan. N.Dak.
KBOM 1270
Black Mountaln, N.C.
WBMT 350
WFGW 1010
Black River Falls. Wis.
WWIS 1260
Blackfoot, {daho KBLI 690
Blackshear, Ga, WwBSG 1350
Blackstone, Va, WKLV 1440
Blackweli, Okla. KLTR 1580
Blalne, Wash, KARI 550
Biakely, Ga. WBBK 1260
Blanding, Utah KUTA 790
Bloomington, Ili. WIJBC 1230
Bloomington, Ind. WTTS 1370
Bloomsburg, Pa. WCNR 930
WHLM 550
Blountstown, Fla. WKMK 1370°
Blue Earth, Minn. KBEN 1560
Bluefleld, W.va. 'WHIS 1440
WKOY (240
Blythe, Calif. KYOR 1450
Blytheville, Ark. KLCN 910
Boaz, Ala. WBSA 1300
WFSG 730
WIKC 1490
wBOX 920
Bolse, Idaho KATN 1010
KBOI 950
KEST 790
KGEM 1140
KIDO 630
KYME 740
Bolivar, Mo, KBLR 1550
Bolivar, Tenn. WBOL 1560
Bonham, Tex. KFYN 142
Boone, lowa KFGQ 126
KWBG 59
Boone, N.C. WATA 145
Boonville, Ind. WBNL 154
Boonvllle, Mo. KWRT (37
Booneville, Miss, WBIP 1400
Boonville, N.Y. WBRV 90!
Borger, Tex. KHUZ 1491
KBBB 160
Boston, Mass, WBZ 103
WCOP 1150
WILD 109
WNAC 68
WEZE 1260
WEEI 59
WHDH 85
WMEX iI5¢8
WORL 95
Boulder. Colo. KBOL 1490
KDEY 1460
Bowle, Tex. KBAN 144
Bowling Green, Ky. WKCT '930
WBGN 1340
WwLBJ 1410
Bowl. Green, Ohlo WMGS 730
Boynton Beach, Fla,
WZZZ 1510
Bozeman, Mont, KXXL 1450
KBMN 1230
Bradbury Hgts., Md.WPGC 1580
Braddock, Pa. WLOA 1550
Braddocks Heights, Md.
WMHI 1370
Bradenton, Fla. WTRL 1490
WBRD 1420
Bradford, Pa. WESB 1490
Brady, Tex. KNEL 1490
Brainerd. Minn. KLIZ 1880
Branson, Mo. KBHM 1220
Brantford, Ont. CKPC 1380
Brattieboro, VE. WTSA 1450
WKVT 1490
Brawley, Callf, KROP 1300
Brazil, ind. WwBZI 1380
Breckenridge, Minn. KBMW 1450
Breckenridge, Tex, KSTB 1430
Bremen, Ga, WWCC 1440
Bremerton, Wash. KBRO 1490
Brenham, Tex. KWHI 1280
Brevard, N.C. WPNF 1240 M.N
Brewster, N.Y. WBRW I510
Brewton, Ala. WEBJ 124
Bridgeport, Ala. WBTS 1480
wICC

Bridgeport, Conn.
w

Brigham City,Utah KBUH 800
-Brighton. Colo. KBRN 800
Brinkley, Ark. KBRI §570
Bristol, Conn, WBIS 1440
Bristol, Tenn. WOPI 1490 N
WYKE 1550

126
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600
NAB 1450 A.

Location
Bristol, Va,
Brockton, Mass,

Brockville, Ont.
Broken Bow, Nebr,
Brookfield, Mo,
Brookhaven, Miss.

Brookings, Oreg.
Brookings, S.Da
Brookline, Mass,
Brooksville, Fla,
Brownfield, Tex.
Brownsville, Tenn.
Brownsville, Tex.

Brownwood, Tex.

Brunswick, Ga.

Brunswick, Malne
Bryan, Ohio
Bryan, Tex.

Bucyrus, Ohio
Buffalo. N.Y.

Buffalo, Wyo,
Buford, Ga,

| Burbank, Caiif.
Burley, Idaho
Burlington, towa
Burlington, N.C.

Burlington, Vt.

Burnett, Tex,
Burns, Ores.
Butler, Ala.

Butler, Pa.
| Butte, Mont,

Cadillac, Mich,
Caguas, P.R,

Cairo, Ga.
Cairo, 111,
Calais, Maine
Caldwell, idaho

Calera, Ala,
Calexico, Calif,
Calhoun, Ga.
Cambridoe, Md.
Cambridge, Mass,
Cambridge, Ohio
c | Camden, Ark.

Camden,

Camden, S. C.
Camden. Tenn.
Cameron, Tex,

m | Campbelisville. Ky,
Canandalgua, N.Y.
| Cannon City, Colo,
Canonsburg, Pa,
Canton, Ga.
Canton, 111,
Canton,
Canton,
Canton,

Canyon, Tex.
Cape Glrardeau, Mo.

Carbondale, 11l.
Carbondale, Pa,

Car
Car

| Carlsbad, N.Mex.

Carmel,
Carml. 111,
Carnegle, Pa,
Caro. Mich,
Carolina, P. R.
Carrington, N,Dak.
Carrizo Springs, Tex.
0 M| Carroll, lowa
Carrollton, Ala,
Carrollton, Ga,
M  Carroliton, Mo,
Bridoeton, N.J, WSNJ 1240 M | Carson City, Nev.
Cartersviile. Ga.

|| Carthage, 1ll.
Carthage, Mo,
Carthage, Miss,
Carthage, Tenn.

Caruthersville, Mo,
Casa Grande, Ariz. KPIN 1260

Cathedral City, Callf.
K

KVOC 1280 A.M | Christlansburg, Va. WBCR 1260
WCAY 620 C| Christiansted, v.I. WIVI 970

Cedar Falls. lowa 12 0. |11, 0
Cedar Rapids, lowa KCRG 1600 A | Cincinnatl, Ohio WCK
KLWN 1450

Central City, Ky,

Centraiia & Chehalf,
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WSBC
Chlcago Hgts., 1Il. WMPP

C.L. Kc. N.A. | Location C.L. Kc. N.A.

Chicopee, Mass, WACE 730

Childress, Tex. KCTX 1510
Chillicothe, Mo, KCHI 1010
Chillicothe, Ohlo WBEX 1480 A
WCHI 1350
Chipley. Fla. WBGC 1240
Chippewa Falls, Wis.
WAXX 1150

Church HIIl, Tenn. WMCH 1260

Cicer 1 WVON 1450
Y 1530 M
WCIN 1480
WwCPO 1230
WKRC_ 550 C
WLw 700 N-A
WSAI 1860
wZIiP 1050
Clanton, Ala, WKLF 980
Clare, Mich. WCRM 990

Claremont, N.A,  WTSV 1230
Claremore, Okla. KWPR 1270
Clarion, Pa. WWCH 1300

Clarksburg, W.Va. WBOY 1400 N

wWPD
Clarksdale. Miss. WROX 1450 M

WKDL 1600
Ciarksville, Ark. KLYR 1360
Clarksville. Tenn. WJZM 1400 M
WDXN 540
Clarksvilte, Tex. KCAR 1350
Claxton, Ga. WCLA 1470
Clayton, Ga. WGHC 1570
Ctlayton. Mo. KXLW 1320
KFUO 850
Clayton, N.Mex, KLMX 1450
Clearfield, Pa. WCPA 900
Clearwater, Fla. WTAN 1340
WAZE 860
Cleburne, Tex. KCLE pl120

Clermont, Fla. WSLC 1340
Cleveland, Ga. WRWH 1350
Cleveland. Miss. WCLD 1490

WDSK 1410
Cleveland, Ohlo KYW 1100
WDOK 1260 M
WERE 1300
WGAR 1220 C
WHK 1420
WABQ 1540
WwJiw 850 N
Cleveland, Tenn. WBAC 1340 M
WCLE 1570
Cleveland. Tex. KVLB 1410
Cleve. Hots.. Ohlo WJMO 1490 A
Clewlston, Fla. WOwWY 1590
Clifton, Ariz. KCLF 1400 A
Clifton Forge, Va, WCFV 1230 M
Clincho, Va, WDIC 1430
Clinton, 1k, WHOW (520
Clinton, lowa LN 1390

Clinton, Mo,
Clinton. N.C.

xc*ﬁ
o3x3
mNO$
@ N
2
>» 2

K

w
Clinton, Oxia. KwW 1820
Clinton, S.C. WPCC 1410
Clinton, Tenn. WYSH 1380
Cloquet, Minn, WKLK 1230
Clovis, N.Mex, KCLV 1240

KICA 980
Coachella, Calif. KCHV 970
Coalinga, Calif. KBMX 1470
Coatesvllle, Pa, wCOJ) 1420
Cocoa, Fia, WKKO 860

WEZY 1850
Cocoa Beach, Fia. WRKT 1300

3
Cody. Wyo. KOD| 1400 A
Coeur d’Alene, Ida. KVNI 1240 M
Coffeyville, Kans. KGGF 630 A

Colby, Kans. KXXX 790
Coldwater, Mich. WTVB 1590
Coleman, Tex, KSTA 1000
Colfax, Wash, CLX 1450

K
College Park, Ga. WEAD 1570
Colonial Helghts, Va.

WPVA 1290

Colorado City, Tex. KVMC 1820
Colo. Spres., Colo. KKRP?a 1240

Columbia. Ky. w
Columbia. Mlss. WC
Columbia, Mo. K

Columbia, Pa. wCo
Columbia, S.C. WCCII

Columbia, Tenn,

Cotumbus, Ga.

Columbus, ‘Ind. wWCSl 1010

Rap10-TV EXPERIMENTER



ArpiL, 1964

Location C.L. Ke. N.A.
Celumbus, Mlss. WACR 1050
wWCBi 550 M
Celumbus, Nebr. KISK 900
KTTT 1510
Celumbus, Dhle WEBNS 1460 C
WCOL 1230 A
WMNI 920 M
WDSI“ 820
WTVN 6I0 A
WVKD 1580
Celville, Wash. KCVL 1270
Comanche, Tex. KCDM 1550
Commeres, Ga. WJIC 1270
Coneord. Callf. KWUN 1480
Comcord, N.H. WKXL 1450 C
Cencord, N.C. WEGO 1410
Consordla, Kans. KNCK 1390
KFRM 880 A
Conneaut, Dhle WWDW 1360
Comnelisville, Pa, WCVI 1340
Connersville, Ind. WCNB 1380
Conres, Tex. KMCD 900
Conway, Ark. KCON 1230
KVEE 1330
Conway, N.H. WBNC 1050
St Gn. WHUR 1400 ©
oskeville, Tenn.
WP‘*N 1550
Coelldge, Arlz. KCKY 4150 C
Coss . Ored. KDDS 1280 M
KYNG 1420
Copper HIIl, Tenn. WLSB 1400
+ Coquills, Dres. KWRO 630
Coral Gables, Fla, WRIZ 1550
WVCG 1070
Corbim, Ky. WCTT 680 M
WYGO 1330
Cordele, Ga, WMIM 1490 M
Cordova, Alaska KLAM 1450
Cerinth, Miss. WCMA 1280
Cornella, Ga. WCDN 1450
Corning, Ark, KCCB 1260
Corning, N.Y,. WCBA 1350
WCLI 1450 A
Cerens, Callf, KBUC 1870
Corpus’ Chrlistl, Tex.
KCTA 1080 M
KCCT 1150
KEYS 1440
KRYS 1360 N
KSIX 1280 A-M
KUND 1400
cm{. Pa, WOTR 1370
Corsieana, Tex. KAND 1340
Cortez, Celo. KVFC 740
Cortland, N.Y. WKRT 920
Corvallls, Ores. KOAC B850
KFLY 1240
KLDD (350
Coshoeton. Dhlo  WTNS lggs
Cottage Grove, Ore. KNND |
Cottonwood, Arlz. KVRD 1240
Gantamsat. pa, WERS ‘0
uderspol a,
Counsll Blofls, lowa
KFN 920
K8WI1 1560 M.A
Courtenay, B.C. CFCP 1440
Covingt Ga, WGFS 1430
WARB 730
Tenn, WKBL 1250
Va, WKEY 1340 A
Cowan, Tenn, WZYX 1440
Or: Cole, KRAI 580
Crane KCRR 1380
Crane, Texas KBSN 1380
Crawfordsville, Ind,
CVL 1550
Creseent Clty, Callf. KPLY 1240
KPOD 1810
Cresten, lewa K818 1520
Crestviow, Fla, WCNU 1010
WISB 1050
Crewe, Va, w8vs 800
Croekott, KIVY 1290
Crookston, Mism. KRDX 1260
Ci 3 KAGH 800
Crossville, TenR,e WAEW 1330
Crowley, La, KSIG 1450 M
uero, Tex. KCFH 1600
Cullman, Ala, WFMH 1460
WKUL 1340
Culpeper. Va. WCVA 1490 M
Cumberland, Ky. WCPM 1280
Cumberland, Md, WCUM 1230 C
wWTB80 1450
Cummings, Ga. WSNE 1410
gm., %k;lﬁ' OMKUSH 1600
a [ 0
by WCVE 1150
Cypress Gardens, Fla. WGTD 840
oy, i WBCE 1350
Dade , Fla,
) tvllla. Ala. wDvC 910
rt. Tex. KXIT 1410
N.C. WAAK 960
as, Dreg. KRDW 1460
Dallas, Tex. KRLD 1080 C
KIXL 1040
KSKY 660
KLIF 1190
WFAA 570 A
WFAA 820 N

Locatlion C.L. Ke. N.A. | Location C.L. Ke. N.A.
KBOX 1480 Dover, N.H. WTSN 1270
WRR 1310 M| Oover, Ohio WIER 1450
The Oalles, Orep. KAC! 1300 Dowagine, Mich, WDOW 1440
KODL A yl , Pa. WBUX 1570
Oalten, Ga. WBL) 1230 M| Dublin, Ga, WMLT 1830
WRCD 1430 WXLI 1230
Danbury, Conn. WLAD Du Bols, Pa,. WCED 1420 C
Danvllle, 111, WDAN 1490 C| Dubuque, lowa KOTH 1370 A
WITY 980 wDBQ 1450 M
Danvllle, Ky. WHIR 1280 M | Duluth, Minn. KDAL 610 C
Danville, Pa, WBDS 1570 WEBC 880
Danville, Va. WBTM 1330 A KAOH 13950
WYPR 870 Dumas, Tex. KOOD 800
WDVA 1250 M | Dunean. Dkia. KRHD 1350 M
WILA 1580 Dundalk. Md. WAYE 860
Darlington, S.C. WDAR 1350 WEBB 1360
Davenport, lows WDC 1420 N| Dundee, N.Y, WFLR 1570
KWNT 1580 Dunkirk, N.Y, WDOE 1410
KSTT 1170 M | Dunn, N.C. WCKB 780
Dawson, Ga. WDWD 980 Du Quoin, Il WDAQN 1580
Dayton, Ghlo WHID 1280 C| Durango, Cele. KIUP 930
WING 1410 KDGD 1240
WDNE 980 Durant, Dkla. KSFD 750
WAVL 1210 Durham, N.C. WDNC 620 C
Dayton, Tenn. WDONT 1280 WSRC 1410
Daytona Beach., Fla. WS8SB 1490
WNDE 11505 * | Oyarsburs, Tenn.  WDSG 1450
rsburg, Tenn.
WROD 1340 = U WTRD 183
Deadwood, 8.Dak, KDS8) 960 . KEPS 1270
Dearborn, Mich WKNR 1810 M Riv: WERL 950
Decatur, Ala, WHOS 800 y, 8.C. WELP 1360
WAJIF 1490 E. Grand Forks, Minn,
WMSL 1400 KRAO 1590
Decatur, Ga. WGUN 1010 A| Eastland, Tex. KERC 1590
WLKB 1810 E. Lansing, Mich. WKAR 870
Deeatur, llI. wDZ 1050 €. Liverpool, Ohio WOHI 1430 A
WSDY 1340 C| East Longmeadow, Mass.
Decorah, lowa KOEC 1240 WTYM 1800
KWLC 1240 Eastman, Ga, WPFE 1580
Deer Lodge. Mont. KDRG 1400 E. Moling, 111, WDLM 960
Deorfleld, Va. WABH 1150 E. Point, Ga. WTJIH 1260
Deflance, Dhie WDNW 1280 E. St, Louls, lll. WAMY 1450 A
Do Funiak Springs, Fla. Easton, Md. WEMD 1460
WDSP 1280 Easton, Pa. WEEX 1280
WZEP 1460 WEST 1400 N
De Kalb, 11, WLBK 1880 Eatontown. N.J. WHTG 1410
De Land, Fla. W)BS 1490 Eau Claire, Wis. WEAQ 790 N
woDD 1810 WBIZ 1400 M
elano, Callf. KCH) 1010 WECL 1050
Y Dhio ~ WDLE 1550 au Gallle, Fla. WMEG 020
elray, Beh., Fla. WDBF 1420 Ebensburg, Pa, WEND 1580
ol Rio, Tex. KDLK 1280 denton, N.C. wCD) 1260
Delta, Colo. KOTA 1400 Edinburg, Tex. KURV 710
Deming, N.Mex. KDTS 1230 Edmonds, Wash. KGDN 630
Demopolls. Ala. WXAL 1400 M| EMngham, 11l.  WCRA 1090
WIWT 1850 Iba, Ala. WELB 1350
res., La. WLB1 1220 Iberton, Ga. WSGC 1400
owa KDOSN 1580 1 Cajon, Calif. KDED 810 A
Tex. KDSX 950 | Campo, Tex. KULP 1890
enton, Tex. KDNT 1440 1 Centro, Calif. KXD 1230 M
Denver. Celo. KDEN 1840 KAMP 1430
KFML 1390 | E] Dorado, Ark. KDMS 1280
KHDW 630 A KELD 1400 A
KIMN 950 A Eidorado, Kans. _KBTD 18680
KLIR 990 | Eidorado Springs, Mo,
KLZ 560 C KESM 1580
KBTR 710 Elrln. 1. WRMN 1410
) KOA 850 N| gjizabeth City, N. C.
KPOF 910 WCNC 1240
Krse it W e
Elizabethton, Tenn. WBE) 1240
Denver Clty, Tex. KKAL 1580 Elizabethtown, Ky. WIEL 1400
De Quesn, Ark.  KDQN 1380 | Elizabethtown, N.C
OeRidder, La, KOLA 1010 WBLA 1440
Des Moines, lowa KCBC 1390 A| Ellzabethtown, Pa. WEZN 1600
KIDA 940 M| E|k City, Okla, =~ KBEK 1240 A
KRNT 1850 C| Eikhart, Ind. WTRC 1340 N
KSQ 1460 WCMR 1270
KWKY 1150 M{ gkin, N.C WIFM 1540
WHO 1040 N| Elkins, W.Va, WDNE 1240
Detroit, Mlsh. WCAR 1130 ko, Nev. KELK 1240 M
WJIBK 1500 ton, Md. WSER 1550
WwWJiLB 1400 9. Wash. KXLE 1240
WIR 760 _ | Ellsworth, Me.  WDEA 1370
WW) 950 N| Eimira, N.Y. WELM (410 A.C
WXYZ 1270 A WENY 1230 N
Detrolt Lakes, Minn. Elmira Heights-
KDLM 1340 Horseheads, N.Y.
Devils I.Ilo.N.le.KDLR 1240 M WEHH 1590 M
Dexter, Mo. KDEX Yogp | B Pue Tex.  KROD 290 ©
Diboll, Tex. KSPL 1260 KHEY 890
Dickinson, N.Dak. KDIX 1230 KINT 1590
Diekson, Tenn. WD KN 1260 K12z 1150
Dillon, Mont. KOBM 800 KSET 1840
Dlllon, 8.C. WwWDSC 800 A KTSM 1880 N
Dimmitt, Tex. KDHN 1470 El Reno, Okla. KELR 1460
Dlnuba, Callf. KRDU 1130 Ely, Minn WELY 1450 M
Dixon, il WIXN 1460 ) KELY 1280
Dodge City, Kans. KGNO 1870 M WEDL 930
KEDD 1550 WSTL 1600
Donaldsonville, Ga. WSEM 1500 Emporls, Kans, KVOE 1400
Doniphan, Mo. KOFN 1500 Emporia, Va. ~ WEVA 860
Dothan, Ala, WAGF 1820 Emporium, Pa. WLEM 1250
ewood, Colo.
Doustes, Arlz,  KAWT 1430 M Enslewsod. Fla. WENG 1580
Douglas, G,  WDMG gg0 | Enid. DKia. LU U] o
Douglas, Wi WK 1o | enterprise, Aln.  WIRB 600
ouglas, 3 w . Ala.
n."',., b.|,“ WOOV 1410 M| Enterprise, Dreg. KWVR 1340
WKEN 1600 Al Ephrata, Pa, WGSA 1310

Location C.L. Kec. N.A.
Ephrata, Wash. KULF 730
Erle, Pa, WWYN 1260 A
wWIicU 1830 N
WIET 1400 M
WWGO 1450
Erwin, Tenn. WEMB 1420
Eseanaba, Mich. WDBC 680 M
WLST 600 A
Escondido, Calif. KOWN 1450
Espanola, N, M., KDCE 970
KLIL 1340
WCPH 1220
WULA 1240 M
KORE 1450 M
KPIR 1500
KASH 1600 A
KATR 1820
KERG 1280 C
KUGN 530 N
KWFS 1540
Eunloee, La. KEUN 1490 M
Eureka, Callf. KINS 980 C
KDAN 780
KRED 1430 M
Eustis, Fla. WLCD 1240
Evanston, Il WEAW 1330
WNMP 1590
Evanston, Wyo. KEVA 1240
Evansville, Ind. WROZ 1400 C
WGBF 1280 N
WIKY 820
WJPS 1830 A
Eveleth, Minn. WEVE 1340 M
Everett. Pa. wWWwDS 1050
Everett, Wash, KRKO 1380
KWYZ 1230
Evergroen, Ala. WBLD 1470
Fairbanks, Alaska
KFAR 610 A.M-N
KFRB 900 C-A
Falrbury, Nebr. KGMT 1810
Falrfax. Va, WEEL 1810
Fairfield. 11l WFIW 1330
Falrfieid, lowa KMCD 1570
Falrhope, Ala, WABF 1220
Fairmont. Minn. KSUM 1370 M
Fairmont, N.C. WFMO 880
Fairmont, W.Va. WMMN 920 C
WTCS 1490 A
Fajardo, P.R. WMDD 1480
Falfurrias, Tex. KPS0 1260
Fall River, Mass. WALE 1400 M
WSAR 1480 A
Falls Church, Va. WFAX 1220
F City, Nebr. KTNC 1230
Fargo. N.Dak. WDAY 970 N
KFNW 900
KUTT 15350
KXGD 790 A
Farlbault. Minn, KDl&L 920
Farmersville, La. KTDL 1420
Farmington. Me. WKT) 1380
Farmington, Mo. KRE! 800
Farmington, N.M. KENN 1390
KWYK 960
KRZE 1280
Farmviile, N.C. WFAG 1250
Farmville, Va. WFLO 870
i, P WF%R 1470
F KZOL 1570
Fayette. Ala. WWWF 990
Fayettevilie, Ark. KHDG 1440
Faystteville, N.C. WEAJ 1230 G
ayetteviile, N.C.
WFNC 940 M
WFLB 1490 A
WIDU 1600
Fayetteville, Tenn.
WEKR 1240 M
Fergus Falls, Minn.
KDTE 1250 M
Fernandina Beach, F
WPAP 1570
Ferriday, La, KFNV 1600
Festus, Me. KJCF
KXEN 1010
Findlay, Dhlo WFIN
Flsher, W.Va. WELD 690 A
Fitchburg. Mass, WEIM 1280 M
WFGM 960
Fltzgerald, Ga. WBHB 1240 M
Flagstafl. Arlz. KCLS 600 N
KAFF 1000
KJIKJ 1400
KVNA 690 A
KEDS 1290
Flat River, Mo. KFMOD 1240 M
Flint, Mish. WFDF 910 N
WTRX 1330 A
WAMM 1420
WMRP 1570
WKMF 1470 M
WTAC 600 A
Flomaton. Ala. WTCB 990
Florenes, Ala. WIDI 1340 M
WOWL 1240 A
Florence. S.C. wiMX 970 A
wOoLS 1230
WYNN 540
Floydada, Tex. KFLD 900
Foley. Ala, WHEP 1810
Fond du Lae, Wis. KFIZ 1450 l‘
Fordyce, Ark. «KBJT 1570
127
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LOG

Location C.L. Ke. N.A.

Forest, Miss, WMAG 860

Forest City, N.C. WBBO 780
WAGY 1320

Forest Grove, Ore. KWAY (570
Forrest City, Ark. KXJK 950
Ft. Atkinson. wis. WFAW 840

Ft. Brago, Calif. KDAC 1230
Ft. Collins, Colo. KCOL 1410 A
KZIX 600
Ft. Dodge, lowa KVFD 1400 M
KWMT 540 A
Ft. Knox, Ky, WSAC 1470
Ft. Lauderdale. Fla. WFTL 1400
WWIL 1580
Ft. Madison. lowa KXGI 1360
Ft. Morgan, Colo. KFTM 1400
Ft. Myers, Fla. WINK 1240 C
WMYR 1410
wXYC 1350
Ft. Payne, Ala, WFPA 1400
WwZ0B 1250
Ft. Pleree, Fla, WARN (330
WIRA (400
Ft. Scott, Kans. KMOO 1600
Ft. Smith, Ark. KFPW 1230 C
KFSA 950 A
KTCS 1410 M
KWHN 1320
Ft, Stockton, Tex. KFST 860
Ft. Valley, Ga, WFPM 1150
Ft. Walton Beach. Fla,
WNUE 1400
WFTW (260
Ft. Wayne, ind. WGL 1250 A
wOowo 1190
WANE (450 C
WKIG 1880 N
Ft. Worth, Tex. KIIM 870
KCUL (540
KF1Z 1270
KNOK 970
WBAP 570 A
WBAP 820 N
KXOL 1360
Fostoria. Ohlo WFOB 1430
Fountain City, Tenn.
WGYW 1430
WROL 1490
Fountaln Inn, S.C. WFIS (600
Fowler, Callf. KLIP 1220
Framingham, Mass. WKOX 1190
Frankfort, Ind, WILO 1570
Frankfort, Ky, WFKY 1490 M
Franklin, Ky. WFKN 1220
Franklin, La, KFRA (390
Franklin, N.C, WFSC 1050
Franklin, Pa, WFRA 1430
Franklin, Tenn. WAGG 950
Franktin, va. WYSR 1250
Frederick, mMd. WFMO 930 C
Frederick. Okla. KTAT 1570
Frederieksburg, Tex.
KNAF 910 M
Fredericksburg, Va. WFVA 1230 A
WFLS 1350
Fredericktown, Mo.
KFTW (450
Fredonla, N.Y, wBUZ (570
Freeport, (11, WFRL 1570
Freeport, N.Y, wGBB 1240
Freenort, Tex. KBRZ 1460
Fremont, Mich. WBFC 1490
WSHN 1550
Fremont, Nebr, KHUB 1340
Fremont. Ohio WFRO 900
Fresno, Calif. KARM 1430 A
KBIF 900
KIRV (510
KEAP 980
KXEX 1550
KFRE 940 C
KGST 1600
KMAK 1340
KMJ 530 N
KYNO 1300
Front Royal, Va WFTR 1450 M
Frostburg, Md. WFRB 560
Fulton, Ky, WFUL 1270
Fulton, Mo, KFAL 900
Fulton, N.Y, wO0SC 300
Fuguay Sprgs., N.C.
WFVG 1460
Gadsden, Ala. WGAD 1350 A
WETO 930 M
WAAX 570
WEAC 1500
Gaffney, S.C. WFGN 1570
Gainesville, Fla. WDVH 980
WGGG 1230 M
WRUF 850

128

Location C.L. Ke. N.A.
Gainesville, Ga. WGGA 550 C
WDUN 1240 A
WLBA 1580
Gainesville, Tex. KGAF (580
Gaithersburg, Md. WHMC (50
Galax, Va, WwBO0B 1360 M
Galesburg, 11, WGIL 1400
WAIK 1590
Gallatin, Tenn. WHIN 1010
Gallipolis, Ohio WIEH 990
Galiup, N, Mex. KGAK 1330 A
KYVA (230
Galveston, Tex. KILE 1400
KGBC 4540
Gander, Nfid, CBG 1450
Garden City, Kans. KNCO 1050
KIUL 1240 M
Garden City, Mich.
WERB {090
Gardner, Mass. WGAW (340
Gary, Ind. WWCA 1270
WGRY 1370
Gastonla, N.C. WGNC 1450 A
WLTC 1370
Gate City, va, WGAT 1050
Gaylord. Mich, WATC 300
Geneva, Ala, WGEA 150
Geneva, III, WGSB 1480
Geneva, N.Y, WGVA (240 A
Georgetown, Del. WIWL 900
Georgetown, Ky, WAXU 1580
Georgetown, S.C. WGTN 1400 M
wWG0O0 1470
Georgetown, Tex. KGTN 1530
Gettysburg, Pa. WGET 1320 M
Gillette, leo. KIML (490
Gliroy, Calir, KPER (290
Gladewater, Tex. KEES 1430
Glasgow, Ky, WKAY (490
WCOS 1440 D
Glasgow, Mont. KLTZ 1240
Glen Burnie, Md. WISZ 1590
Glendale, Ariz. KRUX 1360
Glendale, Callf. KIEV 870
Glendive, Mont. KXGN 1400
KGLE 590
Glens Falls. N.Y. WSET (410
WWSC 1450 A
Glenvilie, Ga. WKIG 1580
Glenwood Sprgs., Colo.
KGLN 930 M
Globe, Ariz. KZOW 1240 A
Gloucester, Va, wDOY 1420
Gloversville-Johnston, N.Y.
WENT 1340 C
Gold Beach. Oreg. KBLY 1220
Golden, Colo. KICM 1250
Golden Meadow, La.
KLEB 1000.d
Golden Valley, Minn.
KEVE 1440 M
KUXL 1570
Goldsboro, N.C. WFMC 730
WGBR (150 A
WGOL (300
Gonzales, Tex. KCTIt 1450
Goodland, Kans, KLOE 730 M
Goshen, Ind. WKAM 1460
Grafton, N.O. KGPC (340
Grafton, W.vVa. WVVW (260
Graham, Tex. KSWA (330

Grand Coulee, Wash. KFOR 1360

Grand Forks, N.O. KFIM 1370
KILO 1440 C
KNOX 1310 M
Grand Haven. Mich.
WGHN 1370
Grand Isiand, Nebr,
KMMJ 250 A
KRGI 1430
Grand Junction. Colo,
KREX 920 C
KEXO 1230 A
STR 620
KWSL 1340
Grand Prairle, Tex.
w730
Grand Rapids. Mieh.
WIEF 1230 C
WFUR 1570
WGRD (410
WLAV 1340 A
WMAX 1480 M
WwOoOD 1300 N
-Grand Rapids. Minn.
KOZY 1430 M
Grangeville, 1daho KORT 1230
Granite City, 1ll.  WGNU 920
Granite Falls, N, C,
W KIK 1580
Grants, N.Mex. KMIN 980
Grants Pass, Oreg. KAGI 930 M
KAJO 1270
Grayson. Ky, WGOH 1370
Gt. Barrington, Mass,
SBS 860
Gt. Bend, Kans. KVGB 1580 N
Gt. Falls. Mont. KFBB 1810 C
KUOI 1450
KMON 560 M
KARR 1400 N
Greeley, Colo. KFKA 1310
KYOU 1450

Location C.L. Ke. N.A.
Green Bay, Wis. WBAY (360 C
WIPG (440 M
wDUZ 1400 A
Greenevills, Tenn. WGRV 1340
SMG 1450
Greenfleld, Mass. WHAI 1240 M
Greensboro, N.C. WBIG 1470 C
WwCOG 1320
WEAL (510
WKTB 1550
WGBG 1400 A
WPET 950
Greenburg, Ind. WGRB 1330
Greensburg, Pa. WHJB 620
Greenville. Ala. WGYV 188y
Greenviile. Ky. WKYF 1600
Greenville, Mich. WPLB ]330
Greenviile, Miss, WIPR (330
wDDT 900
WGVM 1260
Greenvllle, Pa, WGRP 940
Greenville, N.C. WGTC 1590 M
wOoOow 1340
WPXY 1550
Greenville, 8.C. WESC 660
WFBC 1330 N
WMRB 1490 C.M
WwWMUU 1260
WwQOK 1440 C
Greenville, Tex. KGVL 1400
Greenwood, Miss. WABG 860 A
WGRM 1240 N
Greenwood, S.C. WCRS 1450 N
WGSW (350
Greer, S.C. WEAB 800
WCKI 1300 A
Grenada, Miss, WNAG 1400 M
Gresham, Oreg. KRDR 1230
Gretna, Va, WMNA 730
Griffin, Ga. WKEU 1450 m
WHIE 1320
WRIX 1410
Grinnell. lowa KGRN 1410
Groton, Conn, WSUB 980
Grove City, Pa. WSAJ 1340
Grundy, Va. WNRG 940
Guayama. P.R. WXRF 1590
Gulfport, Miss, WROA 1830
WGCM 1240 A
Gunnison, Colo. KGUC 1490
Guntersville. Ala. WGSV 1270
Guthrie. Okla. KWRW 1490
Guymon, Okla, KGYN 1220
Hagerstown, Md. WARK 1490 C
WIEJ 1240 A-M
Halnes City, Fla. WHAN 930
Haleyville, Ala. WiBB 1230 M
Halfway. Md. WHAG 1410
Hamden. Conn. WOEE 1220
Hamllton, Ala. WERH 970
Hamlliton. Mont, KYLQ 980
Hamilton, Ohio WMOH 1450
Hamilton, Tex. KCLW 900
Hamiet, C. WKOX 1250
Hammond, ind. w108 1230
Hammond, La. WFPR 1400
Hammonton, N.J, WNJH 1580
Hampton, S.C. WBHC 1270
Hampton, Va, WVEC 1490
Hancock, Mich. WMPL 920
Hanford, Callf. KNGS 620
Hannibal, Mo, KHMO 1070
Hanover, N.H. WTSL (400
WDCR 1840
Hanover, Pa, WHVR 1280
Hardin, Mont. KHON 1230
Harlan. Ky. WHLN 1410
Harlingen, Tex. KGBT (530
Harriman, Tenn. WHBT 1600
Harrisburg, 1ll. WEBQ 1240
Harrisburg, Pa. WFEC 1400 A
WwCMB 1460 M
WHP 580 C
WKBO 1230 N
Harrison, Ark. KHOZ 300
Harrisonburg, Va, WHBG 1360
WSVA 550 N
Harrodsburg, Ky. WHBN 1420
Hartford. Conn. WDRC 1360 C
WCCC 1290 M
WPOP 1410 M-A
WTIC 1080 N
Hartford, wis. WTKM |
Hartselle, Ala. WHRT 860
Hartsville, §.C. WHSC 1450 M
Hartwell, Ga. WKLY 980
Harvard. I, WMCW 1600
Harvey, I, WBEE 1570
Hastings, Mich. WBCH 1220
Hastings, Minn. KOWA 1460
Hastings, Nebr, KHAS 1230
Hattiesburg, Miss. WBKH 950
WFOR 1400 N
WHSY 1230 A
WXXX 1310
Havelock, N.C. WUSM 1330
Haverhill, Mass, WHAV 1490
Havre. Mont. KOIM 610 M
Havre de Grace. Md.
WASA (330
Hawkinsvilie. Ga. WCEH 610
Haynesvilie, La. KLUV 1580
Hays, Kans, KAYS (400

Location C.L. Ke. N.A.
Hayward, Wis. WHSM 810

Hazard, Ky. WKIC 1390 M
Hazelhurst, Ga. WVOH 920 D

Hazlehurst, Miss. WMOC (220
Hazleton, Pa. WAZL 1490 N-M

WTHT (300
Helena, Ark. KFFA (360 M
Helena, Mont, KCAP (340 M
KBLL 1240 N
Hemet, Calif. KHSJ (320
Hempstead, N.Y. WHLI 1100
Henderson, Ky. WSON 880
Henderson, Nev. KBMI 1400
KT0O 1280
Henderson, N.C. WHNC 890 M
WIZS 1450
Henderson, Tex. KGRI 1000
KWRO 1470
Hendersonville, N.C.
WHKP 1450 A
Henryetta, Okia. KHEN 1590
Hereford, Tex. KPAN 860
Herkimer, N.Y. WALY (420
Hermiston, Oreg. KOHU (570
Herrin, W), WIPF 1340 M
Hettinger, N.Dak. KNDC 1490
Hibbing. Minn. WMFG (240 N
Hickory, N.C. WHKY 1290 A
WIRC 630
Highland, (i, wiwu 1510
Highland Park. 11l.
WEEF 1430
Highland Park, Tex. KVIL 1350
Highland Springs, Va,
WENZ 1450
Hlgh Point. N.C. WMFR 230 A
WNOS 1590
WHPE 070
Hillsboro, Ohlo WSRW |580
Hillsboro, Oreg. KUIK (860
Hlilisboro, Tex, KHBR 1560
Hillsdale. Mich. WCSR 1340
Hillsville, va. WHHYV 1400
Hilo, Hawail KHBC 970 C
KIPA 1110
KIMO 850 M
Hinesville, Ga, KGML 990
Hinton, W, va. WMTD (380
Hobart, Okla. KTIS 1420
Hobbs, N.Mex. KWEW 1480 M
KHOB (390
Holbrook. Arlz. KDJI 1270
Holdredge, Nebr. KUVR 1380
Holland, Mich. WHTC (450
WIBL 1260
Holllster, Callf, KGHT 1520
Hollywood, Fla. WGMA 1320
Holly Hill. S.C. WHHL 1440 D
Holyoke, Mass. WREB 930
Homer, La. KHAL (320
Homestead., Fla, will 1430
Homewood, Ala, WILO 1400
KAIM 870
Honolulu, Hawail KGMB 590 C
KZ00 1210
KHAI 1090
KPOI 1380
KIKI 830
KGU 760 N
KHVH 1040
KORL 650 M
KNDI 1270
KOHO 170
KTRG 990
KULA 690 A
KUMU (500
KOLL 1420
Hood River, Ored. KIHR 1340
Hope, Ark, KXAR 1490
Hopewell, va. WHAP 1340
Hopkinsville, Ky. WHOP (230 C
WHKOA 1480
Hoguiam, Wash. KHOK 1560
Hornell, N.Y. WWHG 1320
WLEA (480 M
Hot Springs, Ark. KAAB 1340 A
KBHS 590
KZNG 1470 M
Hot Springs,
S. Dak. KOBH 580
Houghton, Mich. WHDF (400
Houghton Lake. Mich.
WHGR 1290
Houlton, Maine WHOU {340
Houma, La. KCiL 1490 N
Houston., Miss. wCPC 940
Houston, Mo, KTBC (250
Houston, Tex. KCOH (430
KILT 610
KNUZ 1230
KODA 1010
KPRC 950 N
KTHT 790
KTRH 740 C
KXYZ 1320 A
KYOK 1590
Howell, Mich, WHMI 1350
Hudson, N.Y WHUC 1230
Hugo, Okla KIiHN 1340
Humacao, P.R. WALO 1240
Humboldt, Tenn, WIR) 740
Huntingdon, Pa, WHUN 1150
Huntington, ind. WHLT 1300
Huntington, N.Y. WGSM 740

RADIO-TV EXPERIMENTER



Location

C.L. Kec. N.A.

Huntington, W.Va,
WKEE 800 M-A

WSAZ 930 N
WWHY 1470 M
Huntsville, Ala. WBHP 1230 M
WEUP 16800
WFIX 1450
WAAY 1530 A
Huntsville. Tex. KSAM 1490
Huren, S.le KIIV |
Hutchinson, Kans. KWBW 1450 N
KWHK |
Hutehinson, Minn. KDUZ 1260
Hyde Park, N, Y. WHVW
950-500 D
1dsbel, Okla. KBEL 1240
Idaho Falls, Idsho KID 590 C
KIFI 1260 A-M
KTEE 800
independence, Ia. KUPI 980
KOUR 1220
independense, Kans,
KIND 1010 M
Independonce, Mo, KCCX 1510
indisns, Pa. WDAD 1450 C
Indisnspells, Ind.
WFBM 1260 A
WGEE 1590
WIBC 1070
w160 810
WIRE 1430 N
WISH 1810 C
WXLW 950 M
Indisnola, fowa KBAB 1490
Indianola, La, KBAB 1480
Indisnola, Miss. WNLA 1380
indlan Rocks Beach, Fla.
WGNP 1520
Indio. Calif. KREO 1400 A
inglowood, Callf. KTYM 1480
Inkster, Mieh. WCHB 1440
International Falls. Minn.
KGHS 1280
lola, Kansas KALN 1870
lonla. Mich. WION 1430
lowa City. lows KXIC 800
wsul 810
tows Falls, lowa KFIG 1510
iron Mtn., Mich. WMIQ 1450 A
Iron River. Mich. WIKB 1230 M
Irondsle, Ala. WX} 1480
Ironton, Ohie WIRO 1230 M
fronwood. Mich, WJMS 630 M
b WIRV 1550
WISA 1890

Ishpeming, Mich.

££
pudey
»0
1=
>
-
-]

N 970
Islip. N.Y. WBIC 540
Ithsea. N.Y. WHCU 870
WTgO 1470
fuks, Miss. WVOM 1270
Jackson, Ala. WTHG 1290
Jackson, Mich. WIBM 1450
WKHM 970
iss i
Sasksom, Mlss.

wias 1400
WIXN 1450
WJAQ 1550
WOKS 1590
WRBC 1300
WSLI 980
Jaskson. Ohlo WLM) 1280
Jaskson, Tenn. wDX1 1810
WIAK 1460
wWTJS 1390
Wis. WwWYLO 540
Wyo. KSGT 1340
ille, Ark, KGMR 1500
ills, Fla, WJAX 930
WAPE‘ 690
WZOK 1320 A-
wWIivy 1050
WMBR 1480
WOBS 1880
wPDQ 600
WQIK 1280
WRHC 1400
Sacksonville. 111, WIIL 1550
wLOS 1180
Jacksonville, N.C. WINC 1240
WLAS 910
Jacksonville, Tex. KEBE 1400

Jacksonville Beh., Fla.
‘WZRO 1010
Jamestewn, N.Dak, KEY) 1400
KSJB 600
Jamestown, N.Y. WITN 1240
WXY) 1340
Jamestown, Toan. WCLC 1260
Janesville. Wis, WCLO 1230
Jasper, Ala. wwWwB 1360
WARF 1240
Jasper. Ind. WwWiTZ 990
Jasper. Tox. KTX) 1850
Jefferson City, Me. KLIK 950
soft city, TuKWOS 1240

erson b n.
WIFC 1460
Jeftersonvilis, Ind. WXVW 250
Jena, La. KCKW 1480
Jennings, La. KJEF 1290
Jerome. 1dahe KART 1400

APRIL, 1964
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Locatlon C.L. Ke. N.A.|Location C.L. Ke. N.A.|Location C.L. Ke. N.A.
Serseyville, 111, WIBM 1480 Lafayette, Ind. WASK 1450 M| Lewistown, Pa, WKVA 920 A
Jesup, Ga. WBGR 1870 WAZY 1410 WMRF 1490 N
Johnson City, Tenn, WBAA 920 Lexington, Ky. WLAP 650 M
WICW_ 910 C | Latayette, La. KPEL 1420 A WBLG 1300 A
WETB 790 M KVOL 1330 N WVLK 890 C
Johnston, 8.C. JES 250 KXKW 1520 Lexington, Miss. WXTN 1150
Johnstown, N.Y. WIZR 930 Lafaystte, Tenn. WEEN 1460 Lexington, Mo, KLEX 1570
Johnstown, Pa. C LaFollette. T WLAF 1450 Lexington, Nebr. KRVN 1010
WARD 1490 C| LsGrande, Orep. KLBM 1450 .C. WBUY 1440
WCRO 1230 M| LaGrange, Gs. WLAG 1240 M Tenn. WDXL 1490
Joliet, 1L, W JOL 1340 WTRP 620 Va.  WREL $450 N
WIRC i510 WTA% 1300 Pk., Md. WPTX 820
Joliette, Que. CILM 1350 KVLG 1570 | Libby. Mont. KLCB 1230 M
Jonesboro, Ark, KBTM 1230 M . Colo. KBZZ 1400 M KL1B 1470
KNEA 970 | Lake Charles, La. KLOU 1580 | Liberal, Kans. KSCB 1270
Jonesboro, La. KTOC 920 KPLC 1470 N | Liberty, Ky. WPNN 1560
Jonesboro, Tenn.  WISO | KAOK 1400 M| | iberty, Ny WVOS 1240
Jonesville, KANV 1480 Lake City, Fla. WDSR 1340 Liberty, Tex. KWLD 1050
Joplin, Mo. WMBH 1450 M WGRO 960 | |hye, Hawsil KTOH 1490
KQyx | Lake City. 8.C. WJOT 1260 | (ima, Ohlo WIMA 1150 A
KFSB 1810 Lakeland, Fla. WLAK 1430 N Cincoln, 110 WPRC 1870
KODE 1230 C WONN 1230 M | [neoin, Nebr. KFOR 1240 A
Sunction, Tex, KMBL 1450 WWAB 1330 ’ ¢ KLIN 1400
June. City, Kans. KJCK 1420 | Lake Placid, N.Y, WIRD 920 KLMS 1480
Juneau, Alaska NY 800 C-A| Lake Providence, Lo. KLPL 1050 | Lincolnton, N.C WLON 1050
680 A-M-N | Lake Tahoe, Calif. KOWL 1490 | Uinton. tna. ~ =  WBTO 1600
Kallua, Hawsll KLEI 1180 Lakeview, Ore? KQIK 1230 Litchfield |'|| wSMI 1540
Kaimukl, Hawsail KAIM 870 Lake Wales, Fla. WIPC 1280 L Id. Minn KLFD 1410
Kalamazoo, Mich. WKPR 1420 Lakewood. Cole. KLAK 1600 Littie Fails, Mion. KLTF 960
WKZ0 590 C| Lakewood, Wash.  KFHA Little Falls, N.Y. WLFH 1280
x"((l.l 1470 M| Lake w&ﬂlh. Fls. Kleil'I% |'20 mlt Id. Tox, = KZZN 1490
M1 1360 Lamar, Cole.
Kallspell, Ment,  KGEZ 600 M| Lamesa, Tex. KBET gs0 | Little Rosk, Ark,  KARK 920 W
KOF) 930 Lampasas, Tex. KCYL 1450 KLRA 1010 A
Kane, Ps. WADP 960 Laneaster, Calif.  KAVL 610 KOKY 1440
Kankakee, I, WKAN 1320 KBVM 1880 KAAY 1090 C-M
Klnnuwl[s. N.C. WGTL 870 Lancaster, Ohlo WHOK 1320 KVLC 1050
WRKB 1460 | Lancaster, Pa. WGAL 1490 N | jttieton, Cole. KMOR 1510
Kans. City, Kans. KCKN 1340 WLAN 1390 A-M | [ittieton, N. H, WLTN 1400
Kansas City, Me. KCMO 810 G| Laneaster, 8.C. WLCM 1960 | jve Osk, Fla. = WNER 1250
KMBC 930 A WAGL 1580 | (| n, Ment,. KPRK 1340 M
KPRS 1580 | Lander, Wyo. KOVE 1830 M| (jy Tena, WLIV 920
KUDL 1380 Lanett., Afa, WRLD 1490 A|( Tex. KETX 1440
Woar fio| il GHYS | oLt iz
Lansford. Ps.
Keatakokus, Hawall KERO 760 [ Cameine mion.  WILS isz0 | ook Wever; Pa.  WOES 530 M
Kearney, Nebr, KGFW 1840 M W)IM 1240 A-N | {odl, Calif.” KCVR 1570
KRNIYRIA60 WMRT 1010 | [5gan, Utsh KVNU 60 M
Keene, N.H. WHKNE 1290 N| Lapeer, Mieh. WMPC 1280 ’ KSTU 1300
WKBK 1220 WTHM 1530 KLGN 1590
Kelso, Wash, KLOG 1480 | LaPorte. Ind. WLO! 1540 | Logan, W, Va. wLod 1250 M
Kemmerer, Wyo, KMER 950 | Laramie, Wyo. ~ KLME 1480 i WVOW 1290
Kendsllville, Ind. WAWK 1570 KOWB 1290 M| Logansport, Ind.  WSAL 1230 M
Kenedy. Tex, KAML 990 | Laredo, Tex. KGNS 1300 Lompos, Catit.  KKOK (410
Kennett, Mo, KBOA 830 KVOZ 1490 M 4 6 KLOM 1330 O
KennewieksPaseo- Richland, LaSalle, I, WLPO 1220 KNEZ 960
Wash. KEPR 610 C| LasCruses, N.Mex. KOBE 1450 London, WFTG 1400
Kenosha, Wis, WLIP 1050 KGRT 570 L B K" Callf. KFOX 1280
Keokuk, lowa KOKX 1310 | Las Vegas. Nov.  KENO 1460 A[LONO Beash. * KGER 1390
Kermit, Tex. KERB 600 KLAS 1230 C| . t kim0
reville, Tex.  KERV 1280 KORK I340 M | Lonamont, Cele. ~ KLMO 1050
Kershaw, 8.C. W KSC 1300 KRAM 920 ong Prairie, Minn. KEYL 1400
Ketchikan, Alaska KTKN 930 C-A KLUC 1050 | Loneview, Tex. KFRO 1870 A
KABI KVEG 970 | KLUE 1280
Kewanee, 11} WKE,‘ 14 Las Vegas, N.Mex. KFUN 1280 A ngview, Wash, 'I((BEDS 1400 A
Keysor, W.Va. WKYR 1270 M| Latrobe, Pa. WPKY 1570 M| oo KBAM 1270
WKLP 1380 waTw 1570 | Lookout Mtn., Tenn. WELL (070
Koy West, Fla. WKWF 1600 A. WTRA 1480 | orain. Ohlo WVIE 1950
WKIZ 1500 | Laurel, Miss. WAML i340 N | Lordsburg, N.Mex. KSR 090 -
Kilgors, Tex. KOCA 1240 WLAU 1600 A | Loris, S-C. L o 139 A
Kllleen: Tex. KLEN 1050 WNSL 260 | Los Alamas, N Mox. KRS
Kimball, Nebr. KIMB 1260 | Laurens. 8.C. wiLB@ 860 | Los Angeles, Calit. KABC 790 A
King, N. C. WKTE 1080 | Laurinburs, N.C. WEWO 1060 KFl 840 N
King Cify. Calift. KRKC 1480 WLCW 1300 KH) 930 M
Kingman, Ariz. KAAA 1230 A | Lawrense, Kans. KFKU 1250 KF8a 1150
Kings Mountain. N.C. KLWN 1820 KEWBReD
WKMT 1220 | Lawrence, Mass, WCCM_ 800 KGF) 1280
Kingsport, Tenn. WKIN 1320 | Lawrencebur KFAG 1380
WKPT 1550 N/| Lawrenceville, Ga KLAC 570
Kingston, N.Y.  WBAZ 1550 M | Lawrenceville, 11l. WAKO 910 KMPC 710
waig 920 | Lawrencoville; V. WLES KNX 1070 G
WKNY 1490 C Lawton, Okia, KSWO 1380 A KROL 1540
ﬁl""'??u" s'i'c' ".P.',‘.E =g§8 Leadvi x3°° 0% 'aﬁ?g :m
ngsville, Tex. adville, Colo, RR 1280
Kinston, N.C. WELS 1010 Leaksville, r?.f:. WLOE 1490 M |L_°! lB;nol. (':‘.31 “I'(Yms 1330
walTscP &g% A tuvmvorth. Kans, #ELO 1410 L:I'l‘l:vl'ﬁ:,' A WFERI'{‘ :333
Kirkland, Wash,  KCDJ 1460 | | [opanon. Ky. WLEN 1580 | Loulsville, Ky. ~ WAVE 970 N
KNBX 1050 | Cobanon, Orep.  KGAL 920 WAKY 790 M
Kirksville, Mo, KIRX 1450 A| Lebanon. Ps. WLBR 1270 WHAS 840 C
i b WACH g0 |\Lsbanon. Tena.  WCOR 900 VHRERE
Klamsth Falls, Oul. esburs, Fia, \:VL'BB.E |z?8 [ WKYW 900 C
AGO 1150 M| { goshurg, Va. WAGE 1290 WLOU 1350
KFLW 1450 A-C 5 KLLA 1570 WTMT 620 A-M
KLAD 960 , Pa. WYNS 1150 Loulsville, Miss. WLSM 1270
Knoxville, lows KNIA 1320 | cohennold, Ky, WMTL 1560 land, Cel KLOV 1570
Knoxville, Tonn. WBIR 1240 A| Celand. Miss'  WESY 1580 oves Park, II.  WLUV 1520
WIVK 880 | LeMsrs. fowa KLEM 1410 | Lovington. N.Mex. KLEA €30
Lomoore, Calif.  KLAN 1820 [ -owell. Mass. wcae 980
WKGN 1340 M1 Congip, N.C WIRI 1340 M WLLH 1400
WKXV 800 M b LK Lubbesk, Tex.  KCBD 1590 M-N
WNOX 990 C Lenoir, Tenn, wLIL 780 KOAV
Leonardtown. Md. WKIK 1870 580
Kodisk, Alaska  WCVQ 960 | pouiiin ¥ roy RLVT 1280 KLBK 1340
Kokomo, Ind..  WIOU 1350 C| revittoun, Pa.  WHCB 1490 KFYO 780 G
Kosolusko, Miss, WKOZ 1350 A} tev bbb 'ob  WiNS 1010 KLLL 1460 M
Laconla, N.H. WLNH 1350 | e KSEL 950 A
WEM) 1490 owisburg, Tonn. WJIIM 1490 M| (yoedale, Miss. WHHT 1440
LaCrosss. Wis. WKBH 1410 N | Lowiston, idsho  KRLC 1350 M| [yudington, Mish. WKLA 1450 A
WLCX 1480 KOZE 1300 | Lufkin, Tex, KRBA 1340 A
WKTY 580 A|Lewiston, Malne WCOU 1240 M KTRE 1420 M
Ladysmith, Wis. WLOY 1340 WLAM 1470 A|Lumberton, N.C. WAGR 580
Lafayette, Ga. WLFA 1590 Lewistown, Mont. KXLO 1280 M WTSB 1340 M

B



WHITE'S
Location C.L. Ke. N.A.
Luray, va. WRAA 1330
Lynchburg, Va, WLVA 590 A

WDMS 1320
WWOD (1390 M
WBRG 10
Lynn, Mass. WLYN (360
Lyons, Ga. WBBT 1340
Macomb, {il. WKAI 1510
Macon, Ga. WBML 1240
WCRY 900
WIBB 280
WMAZ 940
WNEX 1400 A.M
Macon, Mlss, WMBC (400
Madawaska, Me. WSIJR 1230
Madera, Calif, KHOT 1250
Madill, Okla, KMAD 1550
Madlson, Fia, WMAF 1230
Madison. Ga. WYTH 1250
Madlson, Ind. WORX (270
Madison, S.D KJAM (390
Madison, Tenn, WEND 1430
Madison. Wis. WHA 970
WIBA 1310 N
WISM 1480 A-M
WKOW 1070 C
Madisonvilie, Ky. WFMW 730
WTTL 1310
Magee, Miss. wWsIC 780
Magnolia, Ark. KVMA 630 M
Makawao, Hawali  KNUI 1310
Malden, Mo. KTCB 1470
Malone. N.Y, WICY 1490 M
Malvern, Ark. KBOK 1310
Manassas, Va, WPRW 1460
Manatl, P.R, WMNT 1500
Manchester, Conn. WINF 1230 C
Manchester, Ga. WFDR 1370
Manchester, Ky. WWXL 1450
Manchester, N.H. WFEA 1370 M
WGIR 610 C
WKBR 1250
Manchester, Tenn. WMSR 1320
Manhattan. Kans. KSAC 580
KMAN 1350
Manistes, Mich, WMTE 1840
Manlitou Springs. Colo.
KCMS (490
Manitowoe, Wis. WCUB 980
WOMT (240 M
Mankato, Minn, KYSM 1230 N
KTOE 1420 A
Mnnnlnr. s.C. WYMB (410
Mansfield, La. KDBC 1360
Mansfield, Ohlo WMAN 1400 A
WCLW (570
Maplewood, Minn. WGHB 1010
Magquoketa, lowa KMAQ 1820
Marathon, Fla, WEFG 1300
Marianna, Ark, KZ20T 1460
Marianna, Fia. WTYS 1340 M
wWTOT 930
Marietta, Ga. WFOM 1230
WBIE 1050
Marietta, Ohlo WMOA {490 A
Marlne City Mich. wDOG 1590
Marinette, wis. WMAN 570 N
Marion, Ala, WIAM 1310
Marion, il, WGGH 1150
Marion, ind. WBAT 1400 A
WMRI 860
Marion, N.C. WBRM 1250
Marlon, Ohlo WMRN 1490 A
Marion, 8.C, WATP 1430
Marion, Va, WMEV (010 A
woLO 133
Marked Tree, Ark, KPCA 1580
Marksville, La. KAPB 1370
Marlborough, Mass. WSRO 1470
Marquette, Mich, WDMJ 1320 M
Marshall, Minn, KMHL (400 A
Marshali, Mo, KMMO 1300
Marshall, N.C. WMMH 1460
Marshail, Tex, KMHT 1450
KADO 1410
Marshalltown, lowa KFJB 280
Marshfield, Wis. WDLB 1450
Martin, Tenn, WCMT 1410
Martinsburg, W.Va. WEPM 1340
Martinsville, Va WHEE 1870
VA 1450 N
Marystown, Nfld. Can.
CHCM 560
Marysville, Calif. KMYC (410 M
Marysville, Kans KNDY 570
Maryville, Mo, KNIM 1580
Maryville, Tenn, WGAP (400
Mason City, lowa KGLO 1300 C
KRIB 1490

130

Location C.L. Ke. N.A.|Location C.L. Ke. N.A.
KSMN (010 WFOX 860 M
Massena, N.Y. WMSA 1340 A WRIT 1340
WSTS 1050 WISN 1150 A
Massillon, Ohlo WTIG 900 WMIL 1290
Matawan, W.Va, WHIC 1360 WOKY 920
Mattoon, 1f, WLBH 1170 WTMJ) 620 N
Mauston, Wis. WRIC 1270 Minden, La. KASO 1240
Mayaguez, P.R. WAEL 600 Mineola, N.Y. WFYI 1520 D
WKIB 710 Mineola, Tex. KMOO 1510
WORA 760 Mineral Wells, Tex. KORC 1140
WPRA 990 Minneapolis, Minn. WCCO 830 C
WTIL 1300 wLOL 1330
Mayfleld, Ky, WNGO 1320 WMIN 1400
Mayodan,N.C. WMYN (420 WDGY 1130
Maysvilie, Ky, WFTM 240 M WPBC 9380
MecAiester, Okia. KTMC 1400 WTCN 1280 A
KNED 1150 KTCR 690
MecAllen, Tex. KRIO 910 M KTIS 900
MeCamey, Tex. KAMY 1450 KUOM 770
McComb, Miss, WHNY 1250 A| Minot, N, Dak, KLPM 1390 M
WAPF 980 KQDY 1320
McCook, Nebr, KBRL 1300 M KCIB 910 C
KWRV 1360 Misslon, Kans. KBEA 1480
McGehee, Ark, KVSA 1220 Mission, Tex. KIRT 1580
MeKeesport, Pa.  WEDO 810 C| Missoula, Mont, KGVO 290 C
WPQR 1860 KXLL (450
MeKenzie, Tenn. WHDM (440 KQTE (340 M
MeKinney, Tex. KMAE 1600 KYSS 910
MeMinnville, Oreg. KMCM 260 Mitehell, S.Dak. KORN (490 M
MeMinnville, Tenn. WBMC 960 Moab, Utah KURA 1450
WAKI 1230 M| Moberly, Mo, KNCM (230
McPherson, Kans, KNEX 1540 Mobile, Ala. WALA 1410 N
McRae, Ga. WDAX 1410 WMOE 1550
Mead, Wash, KLFF 1590 WABB 1480 A
Meadville, Pa. WMGW 1490 WGOK 900
Medford, Mass, WHIL 1430 WTUF 840
Medford, Oreg. KMED i440 A WKRG 710 C
KSHA 860 WwLIQ (360
KDOV 1300 WMOZ 960
KBOY 730 Mobridge, S.Dak, KOLY (300
KYJC 1230 A.C| Mocksville, N.C. WSDC 1560 D
Medford,. Wis, WIGM 1490 M WDSL 1520
Medla, Pa. WXUR 690 Modesto, Calif, KTRB 860
e Y o 2
Memphis, Tenn, 60
¢ WHER (430 ' | Mojave. Calf, KOOL 1340
WMC 790 N | Moline, 111, WQUA 1230 A
WDIA 1070 Monahans, Tex, KVKM 1330 M
WMPS 680 ‘Moncks Corner, S. C.
WHHM 1340 WBER 950
WLOK £480 Monett, Mo, KRMO 990
WREC 600 C| Monmouth, Il WRAM 1330
KWAM 990 Monroe, Ga, WMRE (490
Mena, Ark. KENA 1450 Monroe, La, KMLB 1440 A.N
Menominee, Mich, WAGN 1340 A KLIC 1230 M
Menomonie, Wis. WMNE (360 KNOE 540
Merced, Caiif. KYOS 1480 M | Monroe. Mich, WQATE 560
- KWIP 1580 Monroe, N.C. WMAP 1060
Merlden, Conn. WMMW 1470 Monroe, Wis. WEKZ 1260
Mertdian, Miss, WCOC 910 C|Monroeville, Ala. WMFC 1360
WDAL 1330 M| Monterey, Calif. KIDD 630
WMOX 1010 KMBY 1240
WOKK 1450 A | Montevideo, Minn, KDMA 1460 A
waiC 1390 Monte Vista, Colo, KSLV (240
Merkle, Tex. KWFA 1500 Montezuma, Ga. WMNZ (050
Merrlll, wis, WXMT 730 Montgomery, Ala, WBAM 740
Mesa, Ariz. KBUZ 1310 WCOV 1170 C
KALF 1510 WAPX 1600 N
Metropolis, 116, WMOK 920 WHHY 1440 N
Metter, Ga, WMAC 1360 WMGY 800 M
Mexla, Tex. KBUS 1590 WRMA 950
Mexico, Mo, KXEOD 1340 M| Montgomery, W.Va.
Mexico, Pa. WIUN 1220 WMON (340 M
Miami, Arlz. KIKO 1340 Monticello, Ark. KHBM 1430
Miaml, Fia. WGBS 710 C| Monticello, Ky, WFLW 1360
WIOD 610 N| Montpelier-Barre, Vt.
WFAB 990 g WSKI 1240 A
WMBM (220 Montrose, Colo. KUBC 580
WAME (260 A| Montrose, Pa, WPEL 1250
WMIE (140 Mooresville, N.C. WHIP 1350
WQAM 560 Moorhead, Minn. KVOX 1280 M
WSKP 1450 Morehead, Ky. WMOR 1330
WINZ 940 M| Morehead City, N.C. WMBL 740
Miaml, Okta. KGLC 910 Morgan City, La. KMRC 1430 M
Miami Beach, Fla. Morganfield, Ky. WMSK 1550
WMBM 1490 Morganton, N.C. WMNC 1430
WKAT 1360 C| Morgantown, W.Va, WAJR 1440 N
WFUN 790 WCLG 1300
Michigan City, Ind. WIMS 1420 Morritton. Ark, Kvom 800
Middieport-Pomeroy, Morrls, Minn, KMRS 1230
Ohio WMPO 1390 Morristown, N.J, WMTR 1250
Middiesboro, Ky, WMIK 560 Morristown,Tenn. WCRK 1150 M
Middletown, Conn. WCNX 1150 WMTN 1300
Middletown, N.Y. WALL 1340 | Morton, Tex. KRAN 1280
Middletown, Ohio WPFB 910 Moscow, Idaho KRPL 1400
Midland, Mich, WMDN 1490 Moses Lake, wWash. KSEM (470
Midland, Tex. KCRS 550 KwWIiQ 1260
KIBC 1150 Moultrie, Ga. WMGA 1400 A
KWEL 1600 WMTM 1300
Mitan, N. H. KCYR 560 Moundsville, W.Va. wWMOD 1370
Milan, Tenn. WKBIJ 1600 Mountain Grove, Mo. KLRS 1360
Miles City, Mont. KATL 1340 M| Mountaln Home, Ark. KTLO 1490
Milford, Dei. WKSB 930 Mountain Home, ida.
Miiford, Mass. WMRC 1490 KFLI 1240
Milledgeville, Ga. WMVG (450 M| pye. Alry, N.C. WwWPAQ 740
Millen, Ga. WGSR 1570 WSYD 1300 M
Millingtor, Tenn. WlEY 1220 | Mt Carmel, Il WVMC 1360
Mitlville. N.J.  WMVB [440 | Mt Clemens. mich -
Milton, Fla, WEBY 1330 M
WSRA 1490 Mt. Dora, Fla. WVGT (580
Milton, Pa. WMLP 1570 Mt. Jackson, Ya. WSIG 790
WARC (380 Mt. Klseo, N.Y, WVIP 1310
Milwaukes, Wis, WEMP 1250 Mt. Olive, N.C. wDIS 1430

Location C.L. Ke. N.A.

Mt. Pleasant, Mich. WCEN (50
Mt. Pleasant, Tex. KIMP 960
M¢t. Shasta, Callf. KwWSD 620
Mt. Sterling, Ky. WMST 1150
Mt. Vernon, (1. WMIX 940
Mt, Vernon, Ind. WPCO 1590
| Mt. Vernon, Ky. WRVK +460
Mt. Vernon, Ohio WMVO 1300

Mt. Vernon, wash. KAPS 1470
KBRC 1430
Muleshoe, Tex. KMUL 1380
Mullins, S.C. WIAY 1280
Muncie, Ind, WLBC 1340 C
Munfordvilie. Ky. WLOC 4150
Munising, Mich. WMAB 1400
Murfreesboro, Tenn.WGNS (450
WMTS 860
Murphy, N.C. WCVP 600
WKRK 1320
Murphysboro, til, WINI 1420
Murray, Ky, WNBS 1340
Murray. Utah KMUR (230
Muscatine, lowa KWPC 860
Muscle Shoals City,
Alabama WLAY 1450
Muskegon, Mieh. WHKBZ B850 A
WHKJR 1520
WTRU 1600
WMUS 1030
Muskogee, Okla. KBIX 1490 A
KMUS 1380
Myrtle Beach, S.C. WMYB (450
Nacogdoches, Tex. KEEE (230 A
KSFA 860
Nampa, ldaho KFXD 580
KAIN 1340
Nanticoke, Pa. WNAK 730
Napa. Callf, KVON 1440
Naples, Fla, WNOG 1270
Narrows, Va, WNRV 990
Nashua, N.H. wWOTW 900
WSMN 1590
Nashville, Ark. KBHC 1260
Nashville, Ga. WNGA i600
Nashville, Tenn., WKOA 1240
WLAC IS10 C
WMAK (300
WLVN 1560
WNAH 1360 M
WSIX 980 A
WSM 650 N
Nassau, Bahamas 2ZNS-2 1240
Natchez, Miss, WMIS 1240 N
WNAT 1450 M
Natchitoches, La. KNOC 1450 M
Naugatueck, Conn, WOWW 860
Navasota, Tex. KWBC 1550
Nebraska City, Nebr,
KNCY 1600
Needles, Calif. KSFE 1340
Neenah. wis, WNAM 1280
Neillsville, Wis. WCCN 1370
Neon, Ky, WNKY 1480
Neosho, Mo. KBTN 1420
Nevada, Mo. KNEM 1240
New Albany, Ind. WOWI (570
New Albany. Miss. WNAU 1470
Newark, Del. WWRK 1260
Newark, N.J. WIRZ 970
WNIR 1430
WVNJ 620
Newark, N.Y. WACK 1420
Newark, Ohlo WCLT 1430
New Bedford, Mass. WBSM 1420
WNBH 1840 M
New Bern. N.C. WHIT 1450 M
WRNB (490
Newberry, S.C. WKDK 1240
New Boston, Ohio WIO0I 1010
New Braunfels, Tex. KGNB 1420
New Britaln, Conn. WHAY 910 A
WRYM 3840
New Brunswick, N.J. WCTC 1450
Newburgh, N.Y. WGNY 1220
Newburyport, Mass. WNBP 1470
New Castle, Ind. WCTW (550
New Castle, Pa., WKST 1280 A
Neweastle, Wyo. KASL 1240
New Haven, Conn. WAVZ 1300
WELI 960
WNHC 1340 A
New Iberia, La. KANE 1240
KVIM 360
New Kensington, Pa.WKPA (150
New London, Conn. WNLC 1510 M
New Martinsville,W.Va.
WETZ 1330 M
Newnan, Ga. WCOH 1400 M
WNEA 1300
New Orteans, La, WDSU (280 N
WIMR 930 M
WBOK 800
WNOE 1060
WSMB 1350 A
WNPS 1450
WTIX 690
WWL 3870 C
WWOM 600
WYLD 940 M
Newport, Ark, KNBY 1280
Newport, Ky. WNOP 740
Newport. N.H, WCNL 1010
Newport, Oreg. KNPT 1310

Rap10-TV EXPERIMENTER



Location C.L. Ke. N.A.| L
.L. Kc, N.A.|Location C.L.
Newsort, g1 WADK 1540 | Q14 Saybrook, Conn wu_f: u':o‘ Locatien S L L0 g
Newbort, Tomn.  WLIK 1270 Olean, N.Y. WMNS 1360 | Paterson, N.J WPAC 1560 | Ponca Clty, OKla.  WARZ 1250 M
Newport News 920 WHDL 1450 A|Pauls Valley, | PAT 930 | Penes, P.R. WPRP 910
Ve, WGH I3i0 A| Qiney, i1 WHOL 1450 Al Brn g oXFH 'sio WEUCKIA20
New Richmond, Wi, 1o 'o10 Olympla, Wash, K@Y 1240 M) Davyetie, b KEGK 1430 Wito 1170
New Rochelle, N.Y w\ll)(()l)‘( lli%% O LD KBONIAN P::"’:.““T“. K""wc 00 1 yisa i
New Smyrna Beach, Fla. KFAB 1110 N “’ulu'klll' Ny,  WLNA Iz Dot Yis,  Wacl: 1440
Weng 1230 M Pekin, If, WSIV 1140 | Povlar B1uff, M
WORT 1550 K000 1420 _ | Pell City, Ala, WFHK ar , Mo. KWOC 980
Newton, lowa kcom iza0 | o, KMEQ "$60 M| Pendloton, Oreg. |'<{:T|'ax :%:3 A Poplarville, Miss. WhEM 1530
o, i, WBKN 141 N KOMW 680 AR Portage, Pa. WWML 1470
Newton, N.J, A R P EHE WMCR 1600 | Pennington Gap, V A 1290 A | Portage, Wis, WPDR 1850
Newton, N.C. N 250 one , Tenn. WBNT 1310 Ve sw Portageville, Mo,  KMIS 1050
Now Ulm, Minn,  KNUJ 860 o-.:.'.'g';, Nebr. KBRX 350 | Pensacola, Fla. A B F".R'A:.‘.'.:‘.t\'v’“ o P T
New Uim, Wina.  KNUJ #50 ] Gheomth: N-¥.  WDOS |90 WEBR 1450 uh. KAPY 1000 O
wEn% 1560 | Ontarie. Calif,  KASK 1510 WMEL 610 C|Port Arthur, Tex.  KOLE 1340
WCBS 880 C| Ontario, Oreg. KSRV (380 WNVY 1250 A KPAC 1250 M
WEVD 1330 Opelika, Ala. WPHO 1400 M WCOA 1370 N | Porterville, Calif. ~ KTIP 1450 A
WHOM (480 Opelousas, La. KSLO 1280 AlP WPFA 780 Port Hueneme,Calif. KACY 1520
01650 M| OpD. Ala. \K8LO 1230 A| Peoria, (11, WAAP 1350 N | Port Huron, Mich, WHLS 1450
WLIB 1190 | Opportunity, Wash. KZUN 630 WMBD 1470 C WTTH 1880 A
WMCA 570 | Orange, Wass, WCAT 1390 WIRL 1200 | Port Jorvis, N.Y. WDLC 1450
WHN 1050 | Orange, Tex. KOGT 1600 [P 1 WPEO 1020 M | Port Lavaca, Tex. KGUL 1560
WNEW 1130 | Orange, Va. WINA 1340 erry, Fla. WPRY 1400 ortland, Ind. WPGW 1440
Vl\vgg ﬁg Onnloburl. 8.C. ‘V'Ill&{é 1150 A| Perry, Ga. Wg'e‘f lg;g ortland, Maine wgiﬁ % ¢
1580 | Perry, 560 C
w;go 120 | WTND 920 ,.:gio;nﬂx. =2Ls 1810 WLOB 1310
WeOw iaan | Orange Pack, Fle. WAYS 550 | Paru, Ind. YEqraoogae WPOR 1480 A-M
WNég 1560 oul(m City, Oreg, KGON 1520 M Petaluma. Callf WARU 1600 Portland, Ored. KBPS 1450
mh of 860 N | Orlando, Fla. WDBO 580 C| Pt . KTOB 1480 KBEV 1010
sara Falls, N.Y.WHLD 1220 WHoO 990 M| Pe sriburg, Va. WSSV 1240 M KLIQ 1290
T Wy 1 °| A, BEREIER o o 't
« Mieh, iladelph - 90
Niles, Ohlo WNIO 1540 | Ormond Beh., Fla. wexa 1380 Pa. WCAU 1210 G KEAM 1410 ©
Nessley Ariz.  KNOG 1349 4| Gty Sl KADR 1348 WHL '588 AGr) 1ian
, Lalif,
N:mix Nebr.  WIAG 780 _| Ortonville, Minn. D10 1350 wELN 00 Kw3) 1080 A
rlolk, Va. wIAG 780 | Osage Beh., Mo, KRMS 1150 WHAT 1340 KXL 750
WCMS 1050 | Osceola, Ark. KOSE 860 WIBG gg0 | Port Neches, Tex. KPNG 1150
wuon iz | BB, Kool 17 * Wi G | WheS
58,
Normal, i1l WRAP 830 | Gieeqo, N.Y: %886 1440 WPEN 950 M | Portsmouth, Ohlo WEAY 1400 ¢
orman, Okla.  WNAD 640 | Qthello, Wash, KRSC 1400 WRCV 1060 N| p WNXT 1260 A
Norrlst NNAD 640 | Otsego. Mish.  WDMC 980 |Phillpsburs, P WTEL sag | Portsmouth, Va. WK 100 B-¥
Norristown. Pa.  WNAR 1110 Ottawa, 1l NN e | PalliTorburs. Kans. KKAN 1480 Wl R
N Adams: Mans, - WMNG 1230 Ottawa, L.~ WEMY 1350 | Phoonix: urg, Kins. KKAN 1490 | WAVY 1850 N
P Adamy Mt N US 1380 | Ottumwa, lowa  KBIZ 1240 A Pz KIFN gag | Port Washington, W
WENEISOD | oyutonns, Minn,  KHED 1300 KNAT 1480 Tox, “ro8 1370
3 n
North Bang, Ores. . KFIR 1840 G| Qu0sd v WEG (8% KHEP i200 | £oioal J3ia- KLSD 1380
orth Charleston, 8.C. Owensboro, Ky,  WOMI 1430 M KCAC 1010 | EOool MY KYRO 1260
North: WNCG 910 WVJS 1420 A KOY 550 A ‘Poml-u. N.Y. WPDM 1420
ampton, Mass, Owosso, Mich. WOAP 1080 KOOL 960 G| Botstons. T2 WPAZ 1870
Northh HMP 1400 M | Oxford. Miss,  WSUH 1420 KPHO gio A | Pottaville, Pa.  WEAR 1250
Nortntatg inn, _"WCAL 770 Oxtérd, N.C. WOXF 1840 KU EQRZ80 WEPA 1360 M
- it Rock, Ark. KOXE (360 A| Guariais, KOXR 910 KTAR 620 N Povahksepste, N.Y. WGP 1isp
50 28PK, .
North Platte, Nobr, 'KOET ‘83 | Padusa, Ky, wozk so |Bleanine Ria  WeiD 1520 © | Powstl, Wan.  KPON 1260 A-
KNOP 1410 WDXR (360 N| Plerre, sk KGEX 6% Dl Chion, Wik o0
No. Syracuse, N.Y. WS0Q 1220 M| Page; Ariz. PAD Itk © Kocalisn " WPRE 980
N: Varmon, fhd. " WOCH 1480 Pape Ariz  KPGE {340 ) Pikeville, kv WISt soo ) Pratt, Kaa. Kwrs 1350
o. Wilkesboro, N.C. 0o Painesville, al;lo \w’vu. 460 | Pine Bluff, Ark, KCLA 120 " | Preseett, Ariz. YCA 140 N
Necten, Va. Wxec sio | |Extaulll K. SIP 1490 M KADL 1270 KENT 1340
Norwalk, Conn.  WNLK 185 N i3 B KOTN 1430 M KNOT 1450 A
Norwich, Conn.  WICH 1330 | Palestine, Tex. WaUZpe0D KCAT 1530 Preseatt, Ark, KTPA 1870
Nesich v WO o0 | Ealm Bok e ML, (816 4 pine City. Mina, WEMP 1350 aus lsle, Me. WRGY 1350
Sk Buk KREH 900 res., Callf, KCMJ 1010 C|Bineville, Ky, WMLF 1230 | Breston, 1daho KPST 1840
T e I R IS B | o HBRE
. W, 0 ale, Callf, KU qua, Oh P
Sk ouit™  KEws oio | Palo Alte; Calif. KUTY 1470 | EIS. 7o 8, WPTW 1570 | ECk R, ¥°“ 1280008
KABL s6a Pampa, Tex. KPON 1220 | Pittsburg, Kans. KOAM 860 N prince Albert, Sask. ERE! ' 500
8.“:.“' Md, WMSG 1050 Panama City, Fla. WDLP '§38 Pittsburgh, Pa, .'f%i'k 'ﬂ,‘z?) Pr t Rb WRAY 1250
Oak Park | WixXX 1520 WPCF 1430 A " DA lo20 | Brineeten Ky Whw 1250
Qak Park, WOUA 1530 | Panama city Beash WAMO 560 |Br Bh, ChRD) s
oL e WATS | P YRCH A8 W B R
290 WPIT 780 |PDrosser, Wash. KAR
WMoP 900 | paradise, cant.  KNGL 930 WHYT 1259 | Providence, R.1. W N ‘750
~ WKO® (870 | Paragould, Ark.  KDRS 1400 WEEP co S i @
A Paragenld, KD R 1080 M WHIM (110
:‘enn City, N, §. WYKP 1520 [ Barls, 1l wpn% ::468 Plttsfleld, Hl. “V,VwBsB‘x lw \y‘lcs 920
R g R 4 B Ml 4 iy 8
. y 320 , Tenn. WTPR 710 WBRK |
S Bl |PRLTE KL o Pl i I £ 1 1
KOSA 123 ¢ | Parkersburg, W.Va. WCEF 1250 | Plainview, Tox. '.‘(‘é‘.’_é 1200 M v Utah KEvY 1450 A
R 1450 C A 1050 KOVO 960 M
KRIG 1410 M WTAP 1380 A-a | Blant City, Fla.  WELA Pryor, Okl
QOclweln, lowa KO Park Falls, M| pratteyill 910 s Ol KOLS 1570
8:=lol;|.0t':;br. Kaék 333 Park l:nln‘ld!“ﬁlnnyprp (k=D Platt:;ur:: \:.I;'. \‘:EX\YO&"W-N Fusblo, Gato. 'ﬁ%’:‘ '333
g LO 1480 M KPRM 1240 - WIRY 134
KANN 1250 | Parsons, Kans, KLKC |5:3 ton, Tex. ~ KBOP lsn% “ KG':lrrleasgﬁ'-u
KSVYN 730 Pasadena, Calif. KAL) 1430 tville. N.J. WOND 1400 KCS) 590
Ogdemb KVOG 1490 KPPC 1240 ymouth, Mass. WPLM 1390 KPUB 1480
o e Y MR KWW 1300 b WS WeLy 1420 putnekh T WEDY g0
» o V&,
o Oy, P 1 WOKC 1570 | Pusadens, Tex. m.vv;v. :300 Pocahontas, Ark.  KPOC uzg Pullman, Wash- K\';I%X 3'53
Okla. City, Okis. KBYE 890 A KIKK 850 Pocatello, Idaho KSE! 930 N KOFE 1150
KLPF tisn | Procesouta-moss Polst, Mioe K s M) punitulinne, B e it
ney, Pa.
,[‘om Y 1325 | Paseo, Wash. “lf";':"; m A I;uomoko City, Md. WDMV 540 | Putnam, Conn. wn#& .'828
KTOK 1000 A.M LD (s Callt.  KWOW 1600 Puallup, Wash.  KAYE 1%
Paso Robl KAR 1220 . 1150
o LI Ly T it BempanslEachJRE Quiney: Callf: wava 530
kmulges, Okia.  KOKL 1240 " T WALK 1870 Wiop s |aunel YN whw tato M
- WRBD 1470 A| Quiney. 111 werR 1 A
. RIL, 1964
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Location C.L. Ke. N.A,
Santa Cruz, Callif, KSCO 1080

Santa Fo, N.Mex. KTRC 1400 A
KVSF 1260 C
Santa Maris, Cal. KCOY 1400
KHER 1600
KSMA 1240
KSEE 1480
Santa Monies. Cal. KDAY 1580
Santa Paula, Callf. KSPA (400
Santa Rosa, Calif.” KSRO 1350
. KHUM (580
KVRE 1460
KJAX 1150
anta Rosa, N.Mex. KSYX 1420
Sapulpa, 0 KREK 1550
Saranac Lake, N.Y. WNBZ 1240 A
Sarasota, Fla. WKXY 930
- yeREiE
WYND 1280
Saratoga Springs. N, Y.
N 900
Sauk Rapids, Minn.
L 800
Sault Ste. Marie,
Mishigan wWS00 1280
Savannah, Ga. WBYG 1450 M
WEAS 800
WSAV 630 N
WSGA 1400
WTOC 1290 ¢
Savannah, Tenn.  WORM 1010
vannah, Tenn.
Sayre. Pa. WATS 960
SchefMeld, Ala. WSHF 1200
Schensetady, N.Y. WGY 810 N
WSNY 1240
Scotland Neck, N.C. WYAL 1280
Scott City. Kans. KFLA 1310
Scottsbluff, Nebr.
KA
KO
Seottshoro, Ala, WCRI 1030
WROS 1330
Scottsdale, Ariz. KWBY 1440
Seottsville, Ky, WLCK 1250
Scranton, Pa, WARM 590 A
WEJL 630
WGB!I 810 C
WICK 1400
WSCR 1320 N
Seaford, Oel, wSUX 1280
lcmg. A KWCB 1800
easide, Oreq. KSRG 730
Seattle,” Was! KAYO 1150 M
KIX) 8i0
KING 1000 A
KIRO 710 C
KJR 950
KOG 1900 ¥
l(gTO
KTwW 1250
KVI 570
KXA 770
Sebring, Fla, WICM 960
WSERB 1340
Sedalla, Me, KDRO 1420
K8IS 1050
Seguin, Tex, KWED 15380
Selma, Ala. WGWC 1340 C
WHBB 1490
° WRW)J 1570
Seminole, Tex. KTFO 1250
Seneca Township,

. WSNW 1150
Sevierville, Tenn. WSEV 930
Seward, Alaska  KIBH 1340 C-A
8eymour, Ind, WICO 1390
Seymour, Tex, KSEY 1230
Shallotte, N.C, WVCB 1410
Shamokin, Pa, WISL 1480
Shamrock, Tex. KBYP 1580
Sharon, Pa. WPIC 790
Shawano, Wis. WTCH 960
Shawnee, Okla. KGFF 1450 M
Sheboygan, Wis. WHBL 1830 A

WKTS 950
Shefleld, Ala. WSHF 290
Shelby. Mont. KSEN 1150 M
Shelby, N.C. WOHS 730 M
WAOA 1390
Shelbyviile, Ind. WSVL 1520
Shelbyville, Ky, WCNO 0840
Shelbyville, Tenn. WHAL 1400
WLI)J 1580
Sheldon, lowa KIWA 1550
Shelton, Wash. KMAS (280
Shenandoah, lowa KMA 960 A
Shenandoah, Pa. WMBT 1580
Sheridan, Wyo. KWYO 1410 A8
KROE 930
Sherman, Tex. KRRY 910 M
KTX0 1500
Shippensburg, Pa. WSHP 1480
Show Low, Ariz. KVWM (050
Shrevegort, La. KANB 1300
KBCL 1220
KJOE 1480 M
KCI) 980
KRMO 1840 A
KWKH 1130 C

RADIO-TV EXFERIMENTER



Location C.L. Kc. N.A.
Sidney, Mont. KGCX 1480 M
Sidney. Nebr. KSID 1340 A
Sierra Vista, Arlz. KHFH 1420 A
KMVS 1470
Sikeston, Ms. KSIM 1400
il o WNCA 1570
Siloam Spres., Ark. KUOA 1230 M
KAS |
ilver , N.Mex. KSIL |
Silver Spres,, Md. WQMR 1050
CFRS i560
KTOD 1590
Sioux City, lewa KSCJ 1360 A
KMNS 620 M
KTRI 1470
Sioux Falls, 8.Dak. KISD 1230
ELO 1320
KNWC 1270
KSO0O0 1140 A
Sitka. Alasks KIFW 1230 C-A
KSEW 1400
Skowhegan, Malne WGHM 1150
Slaton, Tex. KCAS 1050
Smithfield, N.C. WMPM 1270
Smyrna, Ga. WSMA 1550
Snyder, Tex. KSNY 1450 M
Soco| N.Mex. KSRC 120
Ivay, N
Somaerset, Ky.

Somerset, Pa,
Sonora, Calif,
Senora, Tex.

So, Bend, Ind.

Southbridge, Mass.
8o. Boston, Va.
Southern Pines, N.C.
South Charleston,
South Daytona Beac!
Florida
8. Gastonia. N.C. WGA
80, Haven, Miech. WJOR
8o. Knoxville, Tenn. WSKT
g:. Paris, Me. WKT

1580
Q 1450
ittsburg, Tenn. WEPG 910
- 8¢. 8t. Paul, Minn.

PT 1450
Spanish Fork, Utah KONI 1480
Sparks, Nev. KBUB 1270
Sparta. Ill. WHCO 1230
Sparta, Tenn, WSMT 1050
parta, Wis. WKL) 990
WCOoW 1290
Spartanburg, 8.C. WZ00 1400 M
WORD 910 N
WSPA 950 C
Speneer. lowa KICD 1240
AR
ne, Was!
’ KDNC |
KLYK 1230
KPEG 1380
KHQ 590 N
KMRE 550
KNEW 790 M
KREM 970
KXLY 920 C
KCFA 1330
Springdale, Ark. KBRS 1340 A
Springfield, 11l. WCVS 1450 A-M
WrAK 1240 &
Springfield, Mass. WHYN 580%
WMAS 1450 M
WSPR 1270
Springfield. Mo. KGBX 1260 N
KICK 1340
KTTS 1400 C
KWTO 560 A
Springfield, Ohio WIZE 1340 A
WBLY 1600
pr Id. Ores. KEED 1050
pr Temn. WDBL 1590
pringfield, Vt, WCFR 1480
pringhill, La. KBSF 1460
Spring Lake, N. C.
WFBS 1450
Spruce Pine, N.C. WTOE 1470
Stamford, Conn. WSTC 1400 A
Stamford, Tex. KDWT 1400
Stanford, Ky. WRSL 1520
Starke, Fla. WPXE 1490
Starkville. Mlss. WSS0 1230
State Colleges, Pa. WMA)J 1450
WRSC 1390
Statesboro, Ga. WWNS 1240
Statesville. N.C. WSIC 1400
WDBM
Staunton, Va. W'I'Olé 1240

F
Stephenville, Tex. KSTV 1510

Sterling. Colo. KGEK 1230
KOLR 1490
Sterling, 11l. WSDR 1240

Steubenvlile. Ohio WSTV 1340
Stevens Polnt, Wis. WSPT 1010
Stillwater. Minn. WAVN 1220

APRIL, 1964

Location C.L. Ke. N.A. | Location C.L. Kc. N.A.
Stillwater, Okla, KSPI 780 WWGES 1430
Stockton, Calif. KJOY 12 Tlllameok, Oreg. KTIL 1590
KSTN 1420 Titusville, Fla. WRMF 1050 -
KWG 1280 A| Titusville, Pa, WTIV 1280
Storm Lnk!i lowa KAYL 990 Toecoa. Ga. WLET 1420 M
Streator, 111, WIZ2Z 1250 WNES 630
Stroudsburg, Pa. WVPO 840 Toledo, Oble WOHO 1470 M
Stuart, Fla. WSTU 1450 M WSPD 1370 N
WHEO 1270 WTOD 1560 C
n Bay, Wis. WDOR 910 WTOL 1230 A
ieh, WSTR 1230 Toledo, Oreg. KTDO 1230
Stu . 8. D. KBNB 1280 Tolleson, Ariz, KRDS 1190
Stuttgart, Ark. KWAK 1240 omah, Wis WTMB 1460
Suffolk, Va. WLPM 1460 A| Tompkinsville, Ky. WTKY 1870
S Tox NSST 1230 | Topoha, Kams,  wWiBW 380 C
Sulphur Spres., Tex. opeka, Kans,
Summ.rv'r a. WGTA 950 KEW)] 1440
Summerville, 8.C. WALS 980 WREN 1250 A
Sumter, 8.C, WFIG 1290 M KTOP 1490 M
WDXY (240 Toppenish. Wash. KENE 1490
WS8SC 1340 A | Torrington. Conn. WBZY 980
WKOK 1240 C OR 6I0M
KREW 1230 Torrington, Wys. KGOS 1490
KSK1 1340 | Towanda, Pa, WTTC 1550
Superior, Nebr. KRFS 1600 Towson, Md. WAQE 1570
Superior, Wis. WDSM 710 N| Trail. B.C CJAT 610
WIGL 970 | Traverse Clty, Mish, WTCM 1400
WWIC 1270 WCCw 1310
WAQMN 320 Trenton, Mo. KTTN 1600
,.u..'nnbu., c‘:m_ ;(32; |§°Ao Trenton, N.J. &V:ﬁ\l')r ll;gg
Swalnshors, Ga. 0
Sweetwater, Tenn, WDEH 800 WTTM 920 M
Sweetwater, Tox, KXO0X 1240 Trinidad, Cele, KCRT 1240 M
Sylacaugs. Ala. WFEB (340 M| Troy, Ala, WTBF 970 M
WMLS 1290 Troy, N.Y. WHAZ 1330
Sylve, N.C. WMS) 1480 WTRY 980
Sylvanla, Ga. WSYL 1490 WXKW 1600
Syrasuse, N.Y, WHEN 620 C| Trey., N. C. WIRM 1380
WFBL 1390 M| Truekee, Callf KHOE 1400
WNDR 1280 Truth or Censequences.
WOLF 1490 A New Mexieo KCHS 1400
WSYR 570 N | Tryon, N.C. WTYN 1550 M
Tabor City, N.C. WTAB 1370 Tueson, Ariz. KTUC 1400 A
Tacoma. Wash. KMO 1360 KXEW 1600
TAC 850 KAIR 1490
KTNT 1400 KCEE 780
Vil 570 M KTAN 580 A
Taft, Callf. KTKR 1310 KCUB 1280 M
Tahlequah, Okla. KTLQ 1350 VT 690
Tahoo Valiey. Callf. KHOS 940
[+] KMOP 1330
Talladega, Ala, WEYY 1580 KFIF 1550
WNUZ 1280 M KTKT 990
Tallahassee, Fla. \:V%Eg ::13 . KOLD 1450 C
Tucumearl, N.Mex. KTNM 1400 M
WTAL 1450 M | Tulare, Calif, KCOK 1270 M
WTNT 1270 C KGEN 13870
Tallasses, Ala. WTLS 1300 Tulia, Tex. KTUE 1260
Tallulah, La. KTLD 1360 | Tullahoma, Tesn. WJIG 740
Tampa, Fla. WALT (110 Tulsa., Okila, KAKC 970
WDAE (250 C KOME 1300
WYOU 1550 KRMG 740 C
WFLA 970 N KEL! 14830 C
WHBO 1050 M KV0O0 1170 N
WINQ 1010 KFM) 1050
WTMP 1150 Tupelo, Mlss. WELO 580 M
wSOoL 1300 WTUP 1490 A
Taos, N. Mex, KKIT 1340 Turlosk. Callf. KCEY 1390
arboro. N.C. WCPS 760 Tuseafoosa, Ala. | WIRD 1150
Tarpon Spres., Fla. WRBB 1470 WACT 1420
Tasley. Va, WESR 1330 WNPT 1280 A
Taunton, Mass, WPEP 1570 WTUG 790
Tawas City. Mich. WI08 1480 WTBC 1230 M
Taylor, Tex. KTAE 1280 Tuscumbla. Ala. WVNA (590
Taylorsville, N. C, WSTH 860 WRCK 1410
WTLK 1570 Tuskeges. Ala. WABT 580
Taylorville, til. WTIM 1410 Twanty.Nine Palms. Calif.
Tazowell, Tenn. WNTT 1250 KDHI 1250
Tell City. Ind. WTC) 1230 Twin Falls, Idsho KTFI 1270 N
Tempe. Ariz. KUPD 1060 KLIX I1SI0 M
KYND 1580 KEEP 1450
Temple, Tox. KTEM 1400 Two Rivers, Wis, WTRW (1580
Terre Haute, Ind, WBOW 1230 N | Tyler, Tex, KDOK 1330
WAAC 1300 A KGJB 1490 M
WTHI 1480 C KTBB 600 A
Terrell, Tex. KTER 1570 KZEY 690
Terrytown, Nebr. KEYR 690 Tyrone, Pa. WTRN 1340
Texarkans. Ark, KOSY 790 M | Uhrichsville, Ohle WUND 1540
Texarkana, Tex. KCMC 740 A| Uhrichsville, Ohio WBTC
ATQ Ukiah, Calif, KUKI 1400
KTFS 1400 KMSL 1250
Texas CIa. Tex. Lw Unlon, Me. KLPW 1220
Thayer, Mo, KALM 1290 Union, 8.C. WBCU 1460
reg. KODL 1440 Union City, Tenn. WENK 1240
KRMW 1300 Uniontown, Pa. WwMB8S8 590 C
Thermopolis. Wyo. KRTR 1490 M| Urbana, }lil. WILL 580
KTHE 1240 WHKID 1580
Thief River Falls, Uties, N.Y. WiBX 950 C
Minn. KTRF 1230 WBVM 1550
Thibodaux, La, KTIB 630 WRUN 1150
Thomaston, Ga, WSFT 1220 WTLB 1310 A
WTGA 1590 Uvalde. Tex, KVOU 1400
WTHN (500 Valdese, N.C. WSUM (490
Thomasville, Ala. DB 630 Valdosta, Ga, WGOV 950 M
Thomasville. Ga, WPAX 1240 WGAF 910 A
KTG 730 WIEM 1150
Thomasville. N.C, WTNC 790 WVLD 1450
Thomson, Ga. WTWA 1240 M | Valentine, Nebr. KVSH 940
Threo Rivers. Mich. Vallejo, Calif. KNBA 1490 M
WLKM 1510 Valley City, N.Dak. KOVC 1480 M
Ticonderoga, N.Y. WIPS 1250 Valparaiso-Niceville, Fla.
Tifin, Ohlo WTTF 1600 M WNSM 1340
Tifton. Ga, WTIF 1340 Van Buren, Ark. KFDF 1580

Locatlon C.L. Ke. N.A.
Van Cleve, Ky. WMTC 730
Van Waert, Ohio WERT 1220
Vanceburg, Ky. WKKS 1570
Vancouver. Wash. _KISN 810
- KKEY 1150
KVAN |
KGAR 1550
Vandalia, (1. wpPM8 1500
Venice, Fla. WAMR 320
Ventura, Callf. KVEN 1450 M
KUDU 1590
Vermiiiion, 8.Dak. KUSD 690
Vernal, Utsh KVEL 1250
Vernon, Tex. KVWC 1490
Vero Beash, Fla, WAXE 1370
WTTB 1490 A
Vicksburg, Miss, WQBC 1420 M
WVIM 1480
Victoria, Tex. KNAL 1410
KVIC 1340
Vietorville, Calif. KCIN 1390
Vidalia, Ga. WVOP 970
Viegques, P.R. wWIVV 1370
Ville Platte, La, KVP1 1050
Vincennes, Ind. WAOV 1450 M
Vineland, N.4. WWBZ 1360
WDVL 1270
Vinita, Okila. KVIN 1470
Vinton. Va. WKBA 1550
Virginla, Minn, WHLB 1400 N
Virginia B¢h.,, Vo, WBOF 1550
Virougua, Wis, WISV 1360
Vlisalia. Calif. KONG 1400
Vivian, KLV 1600
Waco, Tex. WACO 1580 A
KAWA 1010
KBGO 1580
KWTX 1230 M
Wadena, Minn. KWAD 920 M
w e, N.C. WADE 1210
Wailuku, Hawail KMVE 550 N
w Hawall KAHU 840
Walhalla, 8.C. WGO0Ga 1460
Wallace, 1daho KWAL 620 M
Wallace, N.C. WLSE 1400
Walla Walla, Wash.
KHIT 1320
KUJ 1420 M
KTEL 1490 A
Walnut Ridge, Ark. KRLW 1320
Wal ) KFLJ) 1380
W, . WALD 1220 A
Waltham, Mass, WCRB 1830
Walton, N.Y. WDLA 1270
Ward Ridge, Fla, WJOE 1570
Ware, Mass. WARE 1250 M
Warner Robbins, Ga.
WRPB 1850 A
KWRF 660
WHHH 1440
WNAE 1310
KOKO 1450
Warrenton, v WEER 1370
arrenton. Va.
WKCW 1420
Warsaw, Ind. WRSW 1480
Warsaw, Va. WNNT 690
Warwick. E.Greenwich, R.1.
WYNG 1590
Waseo, Calif. KWSO0 1050
Washington, D.C. WGMS 870
WMAL 630 A
WOL 1450 M
WOOK 1340
WWDC 1260
WRC 980 N
WTOP 1500 C
w Gs, WKLE 1370
w Ind. WAMW 1580
w lowa KCI1 1380
w t N.J. WCRV 1580
WITN 930 A
Washington, N.C. WEEW 1820
Washington. Ps. WIPA 1450 M
Washington Court
House, Ohlo WCHO 1250
Waterbury, Conn. WATR 1320 A
WBRY 1580 C
WWCO 1240 M
Waterbury. Vt, WDEV 550 M
Waterloo, lowa KXEL 1540 A
KNWS 1090
KWWL 1330 M
Watertown, N.Y. WATN 1240
WOTT 1410
WWNY 790 C
Watertown, 8.Dak. KSDR 1480
KWAT 950
Watertown, Wis, WTTN 1580
Waterville, Me. WTVL 1490 A
Watseka, 11I. WGFA 1360
Watsonville, Calif. KOMY (840
WAUC 1310

Wauchula, Fla,
kegan,

>»Z>

Waverly, lowa KWVY 1470
Waverly, Ohio WPKO 13880
Waverly. Tenn. WPHC 1540
Waxahachio, Tox. KBEC 1390
133



WHITE'S Location C.L. Kc. N.A. | Location C.L. Ke, N.A. | Location C.L. Kc. N.A.
WINO 1230 C| williamsport, Pa. WLYC 1050 Winter Park, Fla. WABR 1440 M
WIRK 1290 M WRAK 1400 N | Wiseonsia Raplds, Wis.
West Plains, Mo. KWPM (450 WWPA 1340 C WFHR 1320 M
West Point, Ga. WBMK (810 Williamston, N.C. WIAM 900 WRNE (220
0 West Polnt. Miss. WROB 1450 M| Willimantie, Cona. WILI 1400 M| wolf Pt., Mont. KVCK 1450 M
Westport, Conn. WMMM (260 M| Williston, N.D. KEYZ 1860 Wood River, 11l. WBBY 590 M
W. Springfield, Mass, Wilimar. Minn. KWLM 1340 A Woodside, N.Y. WWRL 1600
. WTXL 1490 A| Willoughby, Ohio WELW 1330 D | woodward. Okla. KSIW 1450
W. Yarmouth, Mass, Willow Springs, Mo. KUKU 1330 | wWoonsocket, R.I. WNRE 1380
WOCB 1240 M | Willews, Calit, K1QS 1560 WWON 1240
\xol::‘rlly‘. a.l. V)VDEERVII '|?7?)" Wilmington, Del. wsgf lllssﬂgn Woono;. Ot‘a'lo WWST 960
eitfleld, Mass. orcoster, Mass,
Loeation C.L. Kc. N.A. vvvmtm'"g"v' Wd. w‘!cTATv'v‘ ,3;3 u w{b“)'( "23?; A "“3,}2‘3 .‘3;5‘"
eston, W.Va, 1
Wayerass, Ga Ak 1330 M| W. Wirwitk. R.1. WWRE 1450 | wilmington, N.C. WMED 'eso A WORC 1810
Waynesboro, Ga. WBRO 1310 | Wotumpka, Ala. ~ WETU 1250 WHSL 1490 WTAG 580 C
Wayneshoro, Miss. WABO 990 | Wewoka-Seminole, Okia. WKLM 980 vorland, Wys.  KWOR 1840 M
Waynubnro' Pa. . WAYZ 1380 KWSH 1260 A WGNI 1340 M| Worthingtes, Minn. KWOA 730
Waynesbors, Va. WAYB 1490 M | Wharton, Tex, KANE 1500 wilson, N.C. WGTM 590 C| Wor o WRFD 880
* WRWY 970 Wheatiand. Wyo. KYCN (1340 WLLY 1350 Wynne, Ark. KWYN 1400
Waynesburg, Pa, WANB 1580 Wheaton, Md, WDON 1540 WVOT 1420 M| Wyoming, Mich. WERX (530
Waynesville, Mo, KJIPW (380 Whesling, W.Va, WHLL 1600 Winchester, Ky. WWKY (380 Wytheville, Va. WYVE 1280
Waynesville, N.C. WHCC 1400 WBZE 1470 | Winchester, Tenn, WCDT 1340 | akima, Wash. KIT 1280
Weatherford, Tex. KZEE 1220 WKWK 1400 A Winchester, Va, WINC 1400 A KIMA 1450 C
Webster City, lowa KJF) 1570 WWVA 1170 C WHPL 810 KBBO 1390
Weed, Calif. KDAD 800 White Castle, La, KEVL 1590 Windber, Pa., WWBR 1350 KQOT 940
Welrton, W.Va. WEIR 1430 N { White Plains, N,Y. WFAS 1230 Windemers, Fla. WXIV 1480 KUT! 980
Waeiser, Idaho KWEI 1260 | White River June., Vt. Winder, Ga. WIMO 1300 KYAK 1300 M
Welch,” W.Va. WELC 1150 WVTR 910 Windom, Minn, KDOM 1580 Yankton, 8.D. KYNT 1450
o WOVE 1340 M | Whitehall, Mish. WCBP 1490 | Windsor, Conn. WSOR 1480 WNAX 570 C
Woeldon. N.C WCNF 1400 Whitesburg, Ky. TCW 920 Winfield, Ala, WEZQ 1300 Yaueo, P.R. WKFE 1550
Wellsbors, Pa.  WNBT 1490 M | Whiteville, N.C. WENC 1 Winfield, Kan. KNIC 1550.250 D | Yazoo City. Miss. WAZF 1250
Waellston, Ohle WKOV 1330 Wichita, Kans, KAKE 1240 M| Winnemucea, Nev. KWNA 1400 York, Nebr. KAWL 1870
Wallsville, N.Y. WLSV 790 KLEO 1480 M| Winnfleld. La. KVCL 1270 York, Pa, WNOW 1250 M
Wenatehes, Wash. KPQ 560 A KFDI 1070 N|Winner, 8.Dak. KWYR 1260 WORK 1350 N
" KUEN 900 KFH 1380 C( Winnsboro, La. KMAR (570 WSBA 910 A
KMEL 1340 M KSIR 900 Winnsboro, 8.C. WCKM 1250 York, S.C. WYCL 1580
Wendell-Zobulen, N,C. KWBB 1410 WRBI 980 Youngstown, Dhlo. WBBW 1240 M
' 'WETC 540 | Wichita Falls, Tex. KNIN 990 M| winona, Minn. KWNO 1230 A WFMJ! 1390 N
Weslaso, Tex. KRGV 1200 N KTRN 1200 KAGE 1380 WKBN 570 C
Waest Allis, Wis. WAWA 1590 KWFT 620 C|WIinona, Miss, WONA 1570 Ypsllantl, Mieh, WYS| 1480
W. Bend, Wis. WBKY 1470 Wickenburg, Arlz, KAKA 1250 Winslow, Ariz. KVNC 1010 A WYNZ 1520
Wastbrook, Me. W)AB 1440 Wickford. R.9. WKFD 1870 KINO 1230 Yreka, Calif. KSYC 1480
West Chester, Pa. WCHE 1520 | Wildwood, N.J.  WCMC 1230 M | Winston.Salem, N.C. Yuba City, Callf. KUBA 1800
W. Frankfort, 11l. WFRX 1300 Wilkes- Barre, Pa. WBAX 1240 M WAA% 980 KAGR 1450
West Jofferson, N.C. WBRE 1340 N WAl 1840 | Yuma, ariz, KBLU 1520
WKSK 1600 I e V'I(IMLIE l!;l;l)o A wSsJS 600 N 'l((VOY 1400 A
W. Memphis, Ark, KSUD 730 cox, Arlz. ! M.C
W. Monree. La. - KUZN 1310  |Williamsburg, Ky, WEZ) 1440 | winter Garden. FlaY wokB son C| zanesvitte, Ohte  WHIZ 1240 N
W. Palm Beach, Fla. Willlamsburg, Va. WBCI 740 Winter Haven, Fla. WSIR 1490 M| Zarephath. N.). WAWZ 1380
WEAT 850 M [ Williamson, W.Va. WBTH 1400 M WINT i860 Zophyr Hills, Fla. WZRH 1400

U. S. FM Stations by States

Abbreviations: Mc., megacycles; asterisk (*) indicates educational station

Location C.L. Mec. |Location C.L. Mec.|Location C.L. Mec.|Location C.L.  Me.
Tusson KEMM  99.5 Lodi KCVR-FM 97.7 KEBR 100.5
ALABAMA KSOM 821 |Long Beach  KFOX.FM 102.8 KHIQ 103.1
Albertville WAVU-FM 105.] KLON *88.1 Kral ML ‘8
Alexander City WRFS-FM 106.1 ARKANSAS KNOB 97.9 KS.FM "-9
Andalusia WCTA-FM 88.1 Los Altos KPGM 97.7 S
Anniston WHMA-FM 100.5 | Blytheville KLCN-FM 96.1| Los Angeles KABC-FM 95.5 e e
Athens WJOF 104.3| EI Dorado KRIL-FM 993 KBBI 107.5 n SBVI.FM T
Birmingham WAPI.-FM 89.5|Ft, Smith KFPW-FM 94.9 KKBBclA Il‘)).'zls Salinas K.VCR 2
WEReEM o Lacrison KovR e joxs KBMS 105.9| om0 Bernardino — KVCR *31-9
b Jonesboro - B . 2
Clanton WKLF-FM 100.9 KASU 91.9 KCBH 987 KEBS *89.5
.Eullmln WFMH-FM 100.1 | Little Roek KARK 103.7 KFAC-[M. 92.8| San Dlego 'l((gag-;= I%;
Decatur WHOS-FM 102.5 | Mammoth Springs KAMS 108.9 K?(NAJ 108.5 KFMX-FM oais
Homewood WILN 104.7 | Ogeeola OSE-FM 981 . :&',-; M X e
Huntsville WAHR 99.1|pPine Bluft KOTN.FM 923 KNX FM oo K-ITT m's
WNDA 92.9|gjjoam Springs KUOA-FM 105.7 AoEN o3 JOATY 1888
[ WK %] KPOL.FM 93.9 KLRO 94.9
e N o CALIFORNIA KRHM 94.7 KPRI 106.5
Toouma WMVNA 1063 KRKD-FM 06.3 KSDS ‘83.3
WD YourM 'oa7 |Atameds KIAZ 92.7 KLAC.FM 102.7 KBBW 1029
Tueatooss - WTRIGER 017 [Anaheim KEZR N 59 KUSC *91.3| San Fernando KVFM 943
IM-FM 1038 | Areata KTOOR802H KXLU *88.7| San Francisco KALW *91.7
Montgomery  WAJM-FM 103.3 | Atherton KPEN 101.8 KHOF 093 ey 1058
Auburn AT o1 | marysvinie KRFD 99.9 KCBS-FM 98.9
L Bikerfleld  KERN-EM ok | Modusto KBEE-EM 1033 A
Anchorape KNIK 105.5 KQXR 101.5( monterey KTREAER 860 KFOG 104.5
KBYR-FM 1021 | Borketey KPFA 84.11 Mountain View KFJC *88.5 FRG-FM 106.1
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Hazleton WAZL.FM 97.9] Franklin WFLT-FM 100.1 -FM 100.3 WHA-FM *88.
Jenkintown WiBF 103.9 | Gallatin WFMG i04.5 ViBA-EM 0
Johnstows WARD.FM 2.1 | Greenevitle WGRV-FM 94.9 YIRGINIA WELHT B
WIAC.FM 85,5 |Jackson WTIS-EM 104.1 WHYE FM 0
Lancaster WIAC-EM 93.8|50kni0h ity ~ WICW.FM 1007 | Arlinaton WAVA-FM 105.1 | Merrill F] B
WOAC 945 | Kinosport WKPT-FM 98.5 CCV-FM 97.5| Milwaukes Wy ‘o7
. Wtﬁ'f{r" 96.9 | Knoxville VlBI&-KFM .93.3 Charlottesville WINA-FM 058 VIMIL-FL'!‘ 33
Maadville A R WUBT *918 WSV PN 104 WS
WARG 88,1 | Manchester WMSR-FM 99,7 | Farmville WFLO-FM 957 WT-FM 102.
Montrose WPEL-FM 96.5 | MeKenzie WKTA 106.9 | Fredericksburg WEVA-FM 101.5 MKE 102,
New Kensington- Momphis WMC-FM 99.7 | 8rotna WMNA-FM 108.3 WTWQF“ 93.3
Tarentum wYDD 100.7 WMPS.FM 97.1 | Hampton WVEC-FM 10i.3 | Monroe WERLEN 5%
Dil City WOJR 98.5 WOLAFM 102.7 WHOV ga'y | Racine VRN EM 1oe7
almyra WIWR 92.1 | Nashvllle WFMB 108.9| Harrisonburg WEMGC *91.7 w-FM 100.7
Philadelphis  WCAU-FM 98, WPLN 0.3 WSVA.FM 1007 | Rice Lake WINC.EM 95
WPBS-FM 105, WSIX.FM 97.5 | Lynchbure WWODD-FM 100.1 | Sparta wcowlFH 8’-’
WDAS-FM | Sevlerville WSEV-FM 102.1 Manassas WPRW-FM 106.7 [Stevens Point WSPT.FM 97'l
WPCA-FM 1045 | Tullahoma WIIG-FM 9.8 | Marien WMEV-FM 93.9 | Watertown wT e
AR B 3| Martinsvitle  WMVA-FM 95,8 | Waukesha CHOEEE e
WOVR 1001 T Newport News WGH-FM 97.8 | Wausau WHRM *
WFLN 95.7 EXAS Norfolk WMTL *91.5 | Wauwatosa VHRM 1519
\WN“" ,96.5| Abilene KACC-FM *91.1 WNOR-FM 98.7 | West Bend \VBKV-FDM '33_;
ﬁf" 90.9 KFMN 99.3 WRVC 102.5 | Wise. Rapids WFHR-FM 103.3
L :‘2.? Atvin KAJC-FM 1021 WTADKRY 1045
WIP-FM 933 Astin'® KGNEE! 58| Portsmoutn WYriEM 987 REONING
o WAVY.FM 96.9 | Cheysnne KVOW-FM 108.3,
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WHITE'® Canadian AM Stations by Location

RADIO® ..

. C.L. Ke. | Location C.L Ke. | Location C.L. Ke.
CHNS 960 CKRP 21600 | Saskatoon. Sask. CFNS 1170
CHNX 8130 CKRZ 6060 CFQC 600
CICH 920 CKSR 15255 CKOM 1250
Hamilton, Ont. CHML 900 CKUS 15105 | Sault Ste, Marie. Ont, CJIC 1050
CKOC 1150 CKXA 11705 CKCY 920
CHIQ 1280 CKYS 9655 Sept-lies, Que. CKCN 560
Hauterive, Que. CHLC 580 CKYU 9625| Shawinigan, Que. CKSM 1220
Location C.L. Ke. | Huntaville, Ont. CKAR 830 | Moose Jaw, Sask. CHAB 800 smnmru.. Que. CFKL 1230
Hull, Que. CKCH 970 | Napaimo, B.C. CHUB 1570 Sherbrooke, Que. CHLT 630
Abbotaterd, B.C. CFVR 1240 1nuvik. N.W.T, CHAK 860 | Neison, B.C. CKLN 1390 CKTS 800
Altona, Man. CFAM 1290 Joliette, Que. CILM 1850 | New Carlisle, Que. CHNC 610| Simeoe, Ont. CFRS 1560
Amherst. N.S. CKOH 1400 | Jonquiere, Que. CKRS 590 | Neweas! N.B. CKMR 780 ( Smiths Falis, Ont. CJET 630
A . CHAD 1340 Kamloops, B, C. CFIC 910 | New Glasgow, N.8. CKEC 1320(Smlithers, B.C. CFBYV 1230
CIFX  580| Kelowna, B.C. CKOV 630 | New Westminster, 8.C. Sorel, Que. CI180 1320
Barrie CKBB 950 Kenora, Ont. CIRL 1220 CKNW 980 Stratford, Ont. CICS 1240
CKBC 1360 | Kentville, N.S. CKEN 1350 | Nlagara Falls, Qnt. CHVC 1600 Sudbury, Ont. CFBR 550
Belleville, Ont, Cl1BQ 800 | Kingston, Ont. CFRC 1490 | North Battieford, Sask. CHNO 900
Blind River, Ont. CINR 730 CKLC 1880 CINB 1460 CKSO 790
Brampton, Ont. CHIC 1090 CKWS 960 | North Vancouver, B.C. Summerside, P.E.I. CIRW 1240
Brandon, Man CKX 1150 | Kirkiand Lake, Ont, CIKL 580 CKLG 730 | Swift Current, Sask. CKSW 1400
Brantford, Ont. CKPC 1380 Kitehener, Ont. CKCR 1490 | Qakville, Ont, CHWO 1250 | Sydney, N.S. CB1 1140
Bridgewater, N.8. CKBW 1000 CKKW 1320 | Orillia, Ont. CFOR 1570 CIiCB 1270
Brockvlile, Ont. CFIR 1450 | Langley, B.C, CJIC 850 | Oshawa, Ont. CKLB 1350 CICX 6010
Cabano, Que. CIAF 1340 | La Sarre, Que. SKLS 1240 ( Ottaws, Ont. CBO 910| Terrace, B.C. CFTK 1140
Calgary, Alta, CFAC 960 (La Tuque. Que. CFLM 1240 CFRA 580  Thetford Mines, Que. CKLD 1230
CFCN 1060| Leamington, Ont. CISP 710 CKOY 1810 Trois. Rivieres, Que. CHLN 550
CFVP 6030|Lethbridge. Alta. CHEC 1090 | Owen Sound, Ont. CFOS 560 CKTR (150
CKXL 1140 CJOC 220 Parry Sound, Ont. CKAR.1 (340 Tllllonhura. ont. CKOT 1510
Callander, Ont. CFCH 600 jndsay. Ont. CKLY 810 | Peace River, Alta. CKYL 610 Timmins, Ont. CFCL 620
Campbeliton, N.B. CKNB 950 Lioydminster, Alta. CKSA 1150 | Pembroke, Ont. CHOV 1350 CKGB 680
Camrose, Alta. CFCW 790 | London, Ont. CFPL 980 | Penticton, B.C. CKOK 800 | Toronto, Ont. CBL 740
G ue. ClBM 1450 CKSL 1290 | Peterborough, Ont. CHEX 980 CFRB 1010
Charlottetown, P.E.I. CFCY 630 | Marystown, Nfid, CHCM 560 CKPT 1420 CFRX 6070
Chatham, Ont, CECO 630 | Matane, Que. CKBL 1250 | Pointe Claire, Que. CFOX 1470 CHFI 1540
Chieoutimi, Que. CBJ 1580 | Medicine Hat, Alta. CHAT 1270 | Portage La Prairle, Man. CHUM 1050
CIMT 1420 | Midland, Ont. CKMP 1230 CFRY ClBC 860
Chilliwack. B.C. CHWK 1270 | Moncton, N.B. CBAF 1300 | Port Albemi, B.C. CIAY 1240 CKEY 580
Churehill, Man. CHFC 12380 CKCW 1220 | Port Arthur, Ont. CFPA 1230 CKFH 1430
Cobwrlé ont, CHUC 1500 | Mont Laurler, P.Q. CKML 610 CKPR 580 | Trail. B.C. CIAT 610
Corner Brook, Nfid, CBY  990| Montmagny, Que. =~ CKBM 1490 | Prince Albert, Sask. CKBI 900 | Truro. N.S. CKCL 600
CFCB 570 | Montreal, Que, CBF 890 | Prince George, B.C. CKPG 550 Val d’Or. Que. CKVO 1230
Cornwail, Ont. CFML 1i10 CBFA 11760 | Prinee Rupert, B.C. CFPR 1240 | Valleyfield, Que. CFLY 1370
Clss 1220 CBFL 11720 | Quebec, Que. CBY  980| Vancouver, B,C. CBU 690
Courtenay, B.C. CFCP 1440 CBFO 9630 CHRC CBUX 6160
Cranbrook, B.C. CKEK 570 CBFR 9520 CILR 1060 CFUN 1410
Dartmouth, N.S. CFDR 790 CBFW ClQC 1340 CHQM 1320
Dauphin, Man. CKDM 730 CBFX 9610 CKCV 1280 CIOR 600
Dawson bmk. B.C. CIDC 1350 CBFY 11705 | Quesnel. C.C, CKCQ 570 CKFX 80
Drumhellor, Alta, CiDV 810 CBF2 15100 | Red Deer, Alta. CKRD 850 CKWX (1130
Drummondville, Que. CHRD 1340 CBM 940 | Regina, Sask. CBK 540 Verdun, Que. CKVL 850
Dryden, Ont. CKDR 900 CFCF CIME 1300 | Vernon, B.C. ClIB 940
Edmonton, Alta. cBX (010 CFCX 6005 , CKCK 620 | Victoria, B.C. CFAX 810
CBXA 740 CFMB {410 CKRM 980 Civi 800
CFRN 1260 CHAC 61680 | Richmond HIIl, Ont. CFGM 1810 CKDA 1220
CHFA 680 CHAY 5980 | Rimouski, Que. CIBR Victoriaviile, Que. CFDA 1380
CICA 930 CHFO 9740 Riviere du Loup, Que. CIFP 1400| Ville Marie, Que. CKVM 710
CKUA 580 CHLA 21710 | Roberval, Que. CHRL  910( Ville St. Georges, Que.
Edmundston. N.B. CIEM 570 CHLR 9710 Rouyn, Que. CKRN 1400 CKRB 14680
Estevan, Sask. 8JSL 1280 CHLS 9610 | Ste. Anne de la Weiland, Ont. CHOW 1470
Flin Flon, Man. CFAR 590 CHOL 11720 Pocatiere, Que. CHGB 1310 Weyburn, Sask. CFSL 1340
Fort Frances, Ont, CFOB 800 CHRX 17785 | 8t. Boniface, Man. CKSB 1050 | Whitehorse, Y. T. CFWH 570
Fort Simpson, N.W.T. CHSB 17710 [ 8t. Catharines, Ont. CKTB 610 [ Wiiliams Lake, B.C.
CFMR 1490 CHYS 17865 8t. Hyacinthe, Que. CKBS 1240 CKCQ-1 1240
Fort 8t. John, B.C. CKNL 970 CIAD 800 | 8t. Jean, Que. CHRS 1090 | wilmot Station, N.8.
Fort William, Ont. CILX CIMS 1280 | 8t. Jerome, Que. CKIL 800 CKAD 1490
Fredericton, N.B. CFNB CKAC 730 [ 8t. John's, Nfid. CBN 640 | Windsor, N.8. CFAB 1450
Galt, Ont. CFT} 11l0 CKBR 15275 CBNX 6160 | Windsor, Ont. CBE 1550
Gander, Nfid. CBG 1450 CKCS 15320 CION 930 CKLW 800
Goose Bay, Nfid. CFGB 1340 CKCX 15180 VOAR 1230 | Wingham, Ont. CKNX 920
Granby, Que. CHEF 1450 CKEX 11900 VOCM 590 | Winnipeg. Man. CBW 890
Grande Prairle, Alta. CKGM 980 VOWR 800 CJOB 680
CFGP 1050 CKLM 1570 1 g¢, Joseph d'Alma, Que. ClaM 1470
Grand Falls, Nfid. CBT 540 CKLO 9630 FGT 1270 CKRC 630
CKCM 620 CKLP 9385 1o Tpoves ont CHLO 680 CKY 580
Gravelbourg, Sask. CFRG 710 CKNA 5970 Sackvill 'i B. Woodstock. N.B. CiC} 920
CFGR 1230 CKNC 17820 | Sackville, N,B. CBA 1070| woodstock, Ont. CKOX 1340
Guelph, Ont. CI0Y 1460 CKNC 11945 | Saint John, N.B. CFBC  830| Yarmouth, N.S. CPLS 1340
ClOY 14680 CKOB 6090 CHSJ 1150 Yellowknife, N.W.T. CFYK 1340
Halitax, N.8, CBH 860 CKRA 117601 Sarnla. Ont. CHOK 10701 Yorkton, Sask. Cigx 940
Canadian FM Stations by Call Letters
C.L. Location C.L. Location 1 C.L. Location C.L. Location
CBC-FM Teronto, Ont. CFRC-FM Kingston. Ont. CIBR.FM Rimouski, Que. CKGM-FM Montreal. P.Q
CBF-FM Montml.oﬂuo. CFRN-FM Edmonton, Alta, CICA-FM Edmonton, Alta. CKLB-FM Oshawa. On
CBM-FM Montreal, Que. CHEC-FM Lethbridge, Alta. CICB-FM Sydney, N. CKLC-FM Kingston, Ont.
CBO-FM Ottawa, Ont. CHFI.FM Toronto, Ont. CIFM-FM Montreal. Que. |CKLW.FM Windsor. Ont.
CBU-FM Vaneouver, B.C. CHFM-.FM Calgary., Alta. CJOB-FM Winnipeg, Man. CKPC.FM Brantford, Ont.
CFCF-FM Montreal, Que. CHIC-FM Brampton. Ont. CIRT-FM Toronto, Ont. CKPR-FM Ft. Wiiliam, Ont.
CFFM-FM Kamloops, B.C. CHLT-FM rooke. Que. ClIS8-FM Comv‘li. nt. CKTB-FM 8t. Catharines, Ont.
CFMO-FM Ottawa, Ont. CHNS-FM Hallfax, N.8. CKCR-FM Kitchener, Ont. CKUA-FM Edmonton, Alta.
CFMW.FM St. Norbert, CHRC-FM Quebec (P.Q. CKOA-FM Vletoria, B.C. CKVL.-FM Verdun, Que.
(Winnipeg) Man. CHQM.FM Vancouver, B.C, CKFM-FM Toronte. Ont. CKWS-FM Kingston, Ont.
CFPL-F‘ Lmlon, Ont. CIBQ-FM Belleville, Ont. CKGB-FM Timmins, Ont. |CKY-FM Manitoba
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Canadian FM Stations by Location

Locatlon C.L. Me, | Location C.L. Me.
Belloville, Ont. CJBQA-FM 97.1] CKWS-FM 98.3
Brampton, Ont. CHIC-FM (02.1 | Kitehener, Ont. CKCR.FM 96.7
Brantford, Ont. CKPC.FM 92.1| Lethbridge. Alta. CHEC-FM 100.9
Calgary. Alta CHFM-FM 95.9| London. Ont. CFPL.FM 959
Cornwall, Ont. CJSS-FM 104.5| Montreal, Que. CBF-FM 95.1
Edmonton, Alta. CFRN-FM 100.3 CBM-FM 100.7

CICA.FM 99.5 CFCF-FM 108.5

CKUA-FM 98.1 CJFM-FM 959
Halifax, N.8. CHNS-FM 96.1 CKGM-FM 97.7
Kamloops. B.C. CFFM-FM 98.3 | Oshawa, Ont. CKLB-FM 93.5
Kingston, Ont. CFRC-FM 981.9 | Ottawa, Ont. CBO-FM 103.3

CKLC-FM 99.5 CFMO-FM 98.9

Location C.L Mc. | Location C.L Me.
Port Arthur, CHFI.F

Ont. CKPR-FM 94.3 cn"uu-r“ |’oil.;>
Quebee, Que, CHRC-FM 98.1 CIJRT-FM 9I.)
Rimouski, Que, CJBR-FM 101.5 CKFM-FM 99,
Stbf:th-ﬂnu- CKTB.EM 7.7 | Vansouver. B.C. CBU-FM 1057
8t. Norbet. (Win. Verdun, Que, %’:&'ﬂi: e

nineg) Man, CFMW.FM 98. b LIS &
Sherbrooke, Que. CHLT.FM 1027 [ Vietoria, 8.C. CKDA-FM
Sydney, N.S. CIJCB-FM 94.9| Windsor, Ont. CKLW.FM
Yimmins. Ont. CKGB-FM 94,5} Winnipes. Man. CJOB-FM
Toronto, Ont, CBC-FM 99.1 CKY-FM

World-Wide Short-Wave Stations

The World-Wide Short Wave Stations sec-
tion of White’s Radio Log is, as its name
implies, a log, that lists stations actually
monitored by listeners in the United States,
Canada and overseas. It is not intended to be
a listing of all shortwave transmitters li-
censed as such listings contain numerous in-
active transmitters, and low powered stations
which are rarely heard by DX’ers. The sta-
tions listed here, therefore, are those most
often reported and consistently heard during
the past few months. Many have been
monitored by DX CeNTRAL the official
RaApI0-TV EXPERIMENTER monitoring post
in New York City.

Because of the fact that this log represents
actual monitoring reports rather than data
taken from published program schedules re-
ceived from the stations, you may find that
frequencies (and operating times) given here
differ from official listings. This is because
foreign short-wave stations frequently oper-
ate several kilocycles away from their as-
signed (and announced) frequencies. In ad-
dition, the schedules of these stations are
often changed and the changes are not pub-
lished in the schedules until many months
later. We feel that the type of log which
White’s Radio Log is presenting represents
a very realistic picture of the current status
of short-wave broadcasting, and is something
which cannot be obtained from any other
sources.

Let us know. Although you will be able
to hear a great majority of the stations listed
here, keep in mind that there will undoubt-
edly be a number of stations which cannot be
heard at your location—just as there will be
many stations which you will here which are
not in our listing for this issue. We invite you
to submit your short-wave broadcast station
loggings for inclusion in forthcoming issues.

APRIL, 1964

Please be sure to include the following infor-
mation on each station reported to us: ap-
proximate frequency, call sign and/or sta-
tion name, city and country, time heard.
Send this information to: DX CENTRAL,
White’s Radio Log, c/o Rapio-TV EXPERI-
MENTER, 505 Park Avenue, New York, N.Y.
10022, U.S.A.

For the DX’er. If you care to roam the
bands for DX, we present here some infor-
mation which will be of invaluable use to you
in tracking down DX stations.

It should be noted that most short-wave
broadcasting stations operate within 9 spe-
cific frequency bands, established by inter-
national agreement. Each of these bands has
a number, corresponding to the average
wavelength of the frequencies within the
band. The 9 bands are as follows:

60-meter band= 4750 kc to 5060 kc

49-meter band= 5950 kc to 6200 ke -

4]1-meter band= 7100 kc to 7300 kc
31-meter band= 9500 kc to 9775 k¢
25-meter band=11700 kc to 11975 ke
19-meter band=15100 kc to 15450 kc
16-meter band=17700 kc to 17900 ke
13-meter band=21450 kc to 21750 ke
11-meter band=25600 kc to 26100 kc

Although the current radio propagation
conditions have made the high frequency
bands (11 and 13 meter bands) relatively
poor for DX’ers, the other bands are gener-
ally good during certain periods of the year.
As a general rule, the following bands are
“hot for DX during the times indicated:

60-meter band=Winter nights.

49-meter band=Winter nights.

41-meter band=Winter nights.

3 1-meter band=Nights, all year.

25-meter band=Nights, all year.

19-meter band=Days all year, and

Summer nights.
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16-meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

11-meter band=Days, all year.

Time to listen. The times shown in the
Short-Wave Section of White's Radio Log
reflect only the fact that the stations hap-
pened to be monitored in one part of the
world at a particular time. Since the sched-
ules of these stations probably span several
hour’s time, you should check a station’s fre-
quency several times over a two or three
hour period if it is not heard at your location
at the time it is listed here. Stations will prob-
ably be heard on additional frequencies not
listed here (Radio Moscow, for example,
operates on about 150 different frequencies).

All times shown here are in the 24-hour
EST clock system. For example, 0800 is 8:00

Location Name Call Ke. EST
EUROPE
ALBANIA
Tirana R. Tirana — 977 1630
Tirana R. Tirana - 11945 1833
AUSTRIA
Vienna R. Austria OEI21 6155 0615
Vienna R. Austria OEI22 7245 0615
Vienna R. Austria - 9770 0619
Vienna R. Austria OEI21 8155 1700
Vienna R. Austria OEI47 9770 1900
BELGIUM
Brussels Belg. R. & TV ORU 6140 1800
BULGARIA
Sofia R. Sofia - 6070 1900
Sofia R. Sofia - 7290 1503
FINLAND L.
Helsinki Finnish BC Ol1X2 9555 2100
Helsinki Finnish BC — 11805 0600
Helsinki Finnish BC OIX4 15185 0506
FRANCE
Paris Paris Vous Parle - 11885 1830
Paris Paris Vous Parle - 15245 1200
GERMANY (EAST)
Berlip R. Berlin Int'l. —_ 11795 1404
Berlin R. Berlin Int'l. —_ 15395 1706
GERMANY (WEST)
Cologne Deutsche Welle DMQ6 5980 1612
Cologne Deutsche Welle DMOQ7 7160 1520
Cologne Deutsche Welle DMOQ7 1616
Cologne Deutsche Welle DMQ9 9735 |
Cologne Deutsche Welle DMQII 11925 0345
Cologne Deutsche Welie — 15185 0348
Cologne Deutsche Welle DMQIS 15275 1125
Cologne Deutsche Welle DMQI17 17845 0345
GREAT BRITAIN
London BBC MCM 3952 0000
London BBC GRM 7120 0100
London BBC GRK 7185 0730
London B8C ~ GSB 9510 0000
London BBC — 9610 8
London BBC GVU 1770 1630
London BBC GRF 12095 1307
GREECE
Athens Armed Forces -_— 6045 0010
Serres Forces BC -_— 7010 132

140

A.M. EST, 1200 is noon EST, 1800 is 6:00
P.M. EST, and so on. For conversion to
other time zones, subtract 1 hour for CST
(0800 EST is 7:00 A.M. CST), 2 hours for
MST, 3 hours for PST.

The following abbreviations are used in
W hite’s Radio Log: BC—Broadcasting Com-
pany, Corporation, or System; E—Emissora;
R—Radio or Radiodiffusion; V—Voice or
Voz.

This Month’s Specials. If you're interested in
sitting in on what may very well be cloak.
and dagger activities, we direct your atten-
tion to two stations operating on approxi-
mately 6400 and 6800 kc/s between the
hours of 1500 and 1800 EST. You will hear
a woman announcer reading off numbers in
German and playing the “River Kwai”
march. These transmissions are also fre-
quently reported around 2100 hours on
approximately 9900 kc/s. A news item from
an overseas agency claims that these trans-
missions are allegedly instructions for spies.

Good DX! (And don’t forget to report

your loggings to DX CENTRAL.)

Location Name Call Ke. EST
HUNGARY

Budapest R. Budapest — §900 1700
Budapest R. Budapest - 6234 1430
Budapest R. Budapest —_ 7215 1433
Budapest R. Budapest —_ 9833
ITALY

Rome RAl —_ 5960 1930
Rome RAI — 6010 0830
Rome RAI - 7235 0830
Rome RAl —_ 7275 1285
Rome RAI - 7290
Rome RAL —_ 9575 1930
Rome RAI -— 9630 0831
Rome RAI -— 11810 0420
Rome RAI - 11905 0545
Rome RAL — 15400 0400
Rome RA! — 17740
Rome RAI —_ 17770 1035
Rome RAI -— 17800
Rome RAI - 21565 1037
LUXEMBOURG

Villa Louvigny R. Luxembourg - 6090 0000
MONACO

Monte Carlo Trans World R. - §975 (145
Monte Carlo Trans World R. - 7260 1148
NETHERLANDS

Hilversum R. Netherlands — 5980 0520
Hilversum R. Netherlands — 20 0520
Hilversum R. Netherlands - 9630 0100
Hilversum R. Netherlands — 11710 1100
Hilversum R. Netherlands — 15220 1034
Hilversum R. Netherlands — 15425 1100
NORWAY

Oslo R. Norway LKJ 6130 1157
Oslo R. Norway LLMm 15175 115§
Oslo R. Norway LLN 17825 1157
Oslo R. Norway LLo 21730 157
POLAND

Warsaw R. Warsaw — §950 1530
Warsaw R. Warsaw - 6135 1330
Warsaw R. Warsaw — 7125 1330
Warsaw R. Warsaw - 85 1530
Warsaw R. Warsaw - 9 1730
Warsaw R. Warsaw - 9675 0330
Warsaw R. Warsaw -— 11840 0330
Warsaw R. Warsaw / - 15275 0334

i
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Location

PORTUGAL
Lisbon
Lisbon
Lisbon

SPAIN
Madrid

SWEDEN
Stockholm
tockholm
tockholm
Stockholm
tockholm
Stockholm
tockholm
WITZERLAND
erne

erne

erne
U.S.S.R.
Kiev

Kiev

Kiev

Kiev

Kiev

Minsk
Moscow
Moscow
Tashkent
VATICAN
Vatican City
Vatican City

ALGERIA

Algers

Algers

Algers
BECHUANALAND
Lobatsi
CAMEROON

Buea

Garoua

Yaounde

Name

Lisbon Calling
Lisbon Calling
Lisbon Calling

Nacional

. Sweden
. Sweden

Sweden

. Sweden

Sweden

. Sweden
. Sweden

Swiss BC
Swiss BC
Swiss BC

. PRRRPRRDD

Kiev
Kiev
Kiev
Kiev
Kiev
Minsk
Moscow
Moscow

. Tashkent

Vatican R,
Vatican R,

R.
R.
R.

AFRICA

Algeria
Algeria
Algeria

Ici Buea
lci Garoua
I¢ci Yaounde

CONGO REPUBLIC
i R. Leopoldville

Leopoldville
Leopoldville
Leopoldville
Leopoldville
Leopoldville

Leopoldville
Leopoldville

R. Leopoldville

R. Leopoldville

CONGO (FRENCH-AFRICAN)

Brazzaville R. Brazzaville
Brazzéville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
Brazzaville R. Brazzaville
DAHOMEY

Cotonou Ici Cotonou
EGYPT (U.AR.)

Cairo U.A.R. BC
Cairo U.A.R. BC
Cairo U.A.R. BC
ETHIOPIA

Addis Ababa R. Addis Ababa
Addis Ababa R. Addis Ababa
Addis Ababa R. V. of Gospel
GHANA

Accra Ghana BC
Accra Ghana 8C
Accra Ghana BC
Accra Ghana BC
Accra Ghana BC
Accra Ghana BC
GUINEA REPUBLIC

Conakry R. Conakry
GUINEA (SPANISH&

Bata, Rio Muni Equatorial
LIBERIA

Monrovia R. Village

APRIL, 1964

Call

CSA72
CSA49

Y bEoberrRnnny zzz
z’xa
LS

~N
Zz
o

ETLF

ELWA

Ke.
11935

15380
21700

9630

5990
6065

11825

EST

1330
1430
0912

237
1530

Location Nome Call Ke.
Monrovia R Village ELWA 15155
Monrovia V. of America - 3965
MALI
Bamako R. Mali - 7145
MOROCCO

Rabat Moroccan BC -— 11735
Tangier UN Radio - 9760
MOZAMBIQUE
Lourenco Marques R. Club - 3620
Lourenco Marques R. Club -— 4835
Lourenco Marques R. Club CR7BV 4925
Lourenco Marques R. Club - 6050
Lourenco Marques R. Club - 9660
Lourenco Marques R, Club - 11835
Lourenco Marques R. Club -— 17785
NIGERIA (FEDERATION)
Ibadan W. Nigerian BC - 3380
Ibidan W. Nigerian BC = = 6185
Lagos V. of Nigeria —_ 9690
Lagos V. of Nigeria - 11900
Lagos V. of Nigeria -— 11915
SENEGAL
Ziguinchor R. Senegal - 3336
Ziguinchor R. Senegal -— 6070
S. AFRICA (REPUBLIC)
Paradays . rica -— 6150
Paradays R S. Africa - 7275
Paradays R.S. Africa -— 9525
Paradays R.S. Africa -— 11900
Paradays R. S. Africa -—
Paradays R.S. Africa -— 15115
Paradays R. S. Africa - 16305

ASIA AND NEAR EAST

AFGHANISTAN
Kabul R. Kabul - 9635
CAMBODIA
Phnom Penh V. of Cambodia -—
Phnom Penh V. of Cambodia - 11945
Phnom Penh V.of Cambodia = 17720
CEYLON
Colombo R. Ceylon -— 15310
Colombo R. Ceylon -— 15333
Colombo R. Ceylon -— 17820
Colombo V. of America -— 15415
CHINA (COMMUNIST)
Peking R. Peking -— 6210
Peking R. Peking -— 6270
Peking R. Peking -— 7080
Peking R. Peking -— 7230
Peking R. Peking -— 9457
Peking R. Peking -— 11820
Peking R. Peking -— 15095
CHINA (FREE)
Taipei V. of Free China —
Taipei V. of Free China — 7130
Taipei V. of Free China — 7285
Taipei V. of Free China BED36 9685
Taipei V. of Free China — 9720
Taipei V. of Free China — 11725
Taipei V. of Free China — 11825
Taipei V. of Free China BEDS7 15345
Taipei V. of Free China — 15395
INDIA
Delhi All india R. vup 5995
Delhi All India R. vup 7125
Delhi All India R. yuD 7235
Delhi All India R. vupD 9680
Delhi All India R. vub 915
Delhi All India R. yup 11790
INDONESIA
Djakarta V. of Indonesia -— 9700
IRAN
Teheran R. lran -— 7070
Teheran R. lran -— 7225
Teheran R. lran -— 9480
IRAQ
Baghdad Al lraqiva - 6030
Baghdad Al lraqiya - 6095
ISRAEL
Jerusalem Kol Yisrael 4XB31 9009
Jerusalem Kol Yisrael -— 9885
JAPAN
Tokyo R.Japan —_ 6140
Tokyo R. Japan — 7195
Tokyo R. Japan JOBY 9525
Tokyo R. Japan —_ 9530
Tokyo R. Japan JOAII 11705
Tokyo R. Japan JOALI 11780

EST

1025
1245
0600



WHITE

RARIO©
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Location Name
Tokyo R. Japan
Tokyo R. Japan
Tokyo R. Japan
Tokyo R. Japan
JORDAN
Amman R. Amman
Amman R. Amman
Amman R. Amman
Amman R. Amman
Amman R. Amman
KOREA (REPUBLIC OF)
Seoul of Free Korea
Seoul V. of Free Korea
Seoul V. of Free Korea
KUWAIT
Kuwait Al Kuwaitich
Kuwait Al Kuwaitieh
LEBANON
Beirut Lebanese BC
MALAYSIA
Singapore R. Malaysia
Singapore R. Malaysia
Singapore R. Malaysia
Singapore R. Malaysia
PAKISTAN
Karachi R. Pakistan
Karachi R. Pakistan
Karachi R. Pakistan
Karachi R. Pakistan
SAUDI ARABIA

iva Saudi Arabia BC
Riyadh Saudi Arabia BC
SYRIA
Damascus R. Damascus
TURKEY
Ankara R. Ankara
Ankara R. Ankara
Ankara R. Ankara
Ankara R. Ankara
Ankara R. Ankara
VIETNAM (NORTH)
Hanoi V. of Vietnam
Hanoi V. of Vietnam
Hanoi V. of Vietnam
YEMEN
Sanaa Huna Sana

PACIFIC

AUSTRALIA
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
Melbourne R. Australia
FIJI ISLANDS
Suva Fiji 8C
NEW CALEDONIA
Noumea . Noumea

NEW GUINEA (AUSTRALIAN)

Port Moresby
Port Moresby
NEW ZEALAND
Wellington
Wellington
Wellington
PHILIPPINES
Malolos

Manila

Manila

Manila
REUNION

St. Denis
RYUKYU ISLANDS
Okinawa
Okinawa
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Australian BC
Australian BC

N.Z. Calling
N.Z. Calling
N.Z. Calling

V. of America
Far East BC
Far East BC
V. of Manila

R. Reunion

V. of America
V. of America

Call

JOAIS
JOBIS

P

Freriddd

<
=
I
o

VLK3
VLT

ZLg
ZL13

Ke.

15135
15235
15425
17725

7165
15125

0845

1030
0501
0509

1700

1600
1130

Location Name Call
TAHITI
Papeete R. TV Francaise —_
NORTH AMERICA
CANADA
Montreal, P. R. Canada CFCX
Montreal, P. R.Canada CKLO
Montreal, P. R. Canada CHOL
Montreal, P. R.Canada CKCS
UNITED STATES OF AMERICA
Cincinnati, Ohio  U.N.R. WLWO
Delano, Calif. UN. R KCBR
Greenville, NC. UN.R -
Greenvitle. NC. U.N. R,
New York, N.Y. R. N.Y, Worldwide WRUL
New York, N.Y. R. N.Y. Worldwide WRUL
New York, N.Y. R. N.Y. Worldwide WRUL
Red Lion, Pa. — WINB
Red Lion, Pa. WINB 17720 1302WINB
Red Lion, Pa. - -

Ke.
11827

6005
9630
11720
15320

15250

5185
15385
17795

9520
11950
15385
11785
11825

EST
2230

1508

CENTRAL AMERICA AND CARIBBEAN
BRITISH HONDOURAS

Belize Brit. Hond. BC —
COSTA RICA
Puerto Limon R. Casino 110
San Jose Faro del Caribe  TIFC
San Jose R. Reloj IHBG
CUBA
Havana R. Havana —
Havana R. Havana -—
Havana R. Havana -
Havana R. Havana -
DOMINICAN REPUHLlC
Santiago Liberdad H158
Santiago R. Santiago HI8Z
Santo Domingo BC Nacional HItZ
Santo Domingo Onda Musical HI12S
Santo Domingo Caribe 14U
EL SALVADOR
San Salvador R. Nacional YSS
Sonsonate V. del Pacifico YSCB
GUATEMALA
Guatemala City E. Culturat TGNB
Guatemala City R. Internacional 1610
Guatemala City R. Nacional GWA
Quezaltenango R. Nac. Quezalt. TGOB
Retalhuleu R. Modelo Retalh. TGRE
HAIT!
Cap Haitien V. Evangelique 4VE
Cap Haitien V. Evangelique 4VEH
Cap Haitien V. Evangelique 4VE)
Port au Prince R. Commerce 4VB
Port au Prince R. Commerce —
Port au Prince R. Haiti —_
Port au Prince R. Nacional —
HONDOURAS
Quezaltepeque R. Quezalt. HROL
San Pedro Sula Eco de Hondouras HRPI
Tegucigalpa R. Centro —
Tequcigalpa V. de Hondouras HRN
Tela V. de Trajador HRST
MEXICO
Mexico City Ststema R, Yucatan XEQM
Mexico City La Hora Exacta ETT
Mexico City R. Comerciales XEHH
Mexico City R. Comerciales XERR
Tapachula R. XETS XETS
NICARAGUA
Granada R. Sport YNWW
SWAN ISLAND .
wan R. Americas -—
WINDWARP ISLANDS
St. George g
Grenada indw. Is. BC -—
St. George:
renag #/indw. Is. BC -
St. Geor es,
renade Windw. Is. BC -
SOUTH AMERICA
ARGENTINA
Buenos Aires R. El Mundo LRX
Buenos Aires R. Belgrano LRAI
BOLIVIA
Huanuni R. Nacional —
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3300
5950

9645
4005

3280
9591
11730

9660
6090

5860

2120

0100
2241
0005

0130
2300
1407
1602

1545
1900

0605
2208
2200

1532
2045

2100
2032
1845
1529
1925

2100
2200
2103

0537
2137

2000



Location Name Call Ke. EST
BRAZIL

Brasilia R. Nac. Brasilia - 11720 1800
Goiania R.Cl. de Goiania ZYW28 11735 2208
Rio de Janero Emis. Continental PRD2I 6125 0200
Rio de Janero R. Globo ZYZ36 11805 1907
Rio de Janero R. Mayrinck Velga 2ZYZ27 9575 2207
Rio de Janero R. Rural ZYZ3) 6065 1905
Sao Jose dos R. Univ. San.

Campos Dumont ZYR232 17725 0030
Sao Luis R. de Marinhao ZYF24 4750 2015
Sao Paule R. Bandeirantes ZYR78 11925 1330
CHILE
Santiago R. Nuevo Mundo  CEII74 11740 2230
Santiago R. Yungay CE965 9658 2310
Santiago Soc. Nac. de Agric. CEI180 11800 2004
Santiago Soc. Nac. de CElI96 11960 2208

. Mineria
Valpariso Voz de Chile CEN90 11900 2030
COLOMBIA
Bogota R. Santa Fe HJAE 4965 2315
Bogota R. Sutatenza HJGT 6075 2100
Bogota R. TV Nacional HJKZ 11825 2107
Bucaramanga R. Bucaramanga HJGF 4845 2245
Cali R. El Sol HJINE 5040 2357
Ibaque V. del Tolima HJLB 6040 2100
Pereira V. Amiga HJFK 6010 0002
ECUADOR
Bahia V. de los Caras HCAS4 4793
Cuenca R. Rio Tarqui - 3995 0210
Esmereldas R. lris HCDY4 3945 2357
Loja R. Centinela HCVC3 6242 2318
Portoviejo R. Cenit . HCMX4 4770 2314
vito R. Nac. Espejo HCWE! 4880 0027
uito R. Quito - 4925 2100

Location Name Call Ke. EST
Quito V. de les Andes HCJB 9785 1730
PARAGUAY
Asuncion R. Teleco ZPA3 11852 1834
Encarnacion R. Encarnacion ZPAS 11947 1808
PERU
Chiclayo R. Chiclayo OAXI0 5520 2341
Huaraz R. Huaraz — 5968 2322
lquites R. Eco OAX8V 5010 2230
lquites R. Nacional OAX8C 9610 2236
Lima Onda Popular OAX4S 6260 2118
Lima R. Central OAX4K 9545 2057
Lima R. del Pacifico OAZ4L 9675 1300
Lima R. Excelsior OBX4G 6150 2100
Lima R. la Cronica OAX4J 9390
Lima R. la Cronica — 9520 2100
Lima R. Nac. de Peru OAX4T 15150 2037
Tacna T. Tacna OAX6H 9500 2145
URUGUAY
Montevideo R.Carve CXAI3 6155 2139
VENEZUELA
Barcelona R. Barcelona YVQI 3385 2130
Caracas \R, de Venezuela YVKB 4890 2030
Caracas R. Libertador YVKT 3245 1758
Caracas R. Nacional — 6500 1015
Caracas R. Rumbos YVLK 4970 0100
Caracas R. Tropical YVKP 4875 2140
Caracas V. de la Patria YVKX 3305 2040
Maturin R. Monages YVRA 3325 2331
CLANDESTINE
- Azad R. Kashmir  — 3250 2230
- R. Espana Indep. — 11280 1008
- R. Liberdad -_ 7308 0800
- R. Liberdad - 9327 2014

Experimenter’s Crossword
(Puzzle on page 115)

If you had to stop to think in the midst
of the Experimenter’s Crossword to find a
word, you will discover that you did not
finish all of the puzzle in the ten minutes
allocated. The time limit for this puzzle
was determined by actual tests. A few ex-
perimenters solved the puzzle and were
clocked. Although we tried to make the
Experimenter’s Crossword as comprehensive
as possible, our sample group was too small
for testing purposes. One sure way to learn
whether our ten minute time limit is accu-
rate or not, let us know how you did.

To rate yourself, deduct one point for
each unfilled box in the puzzle. If you score
90 or over, you deserve a Technician rating,
80 to 89 puts you in the Experimenter group,
70 to 79 means you should spend more time
keeping your nose in theory books, and 69
and under—buy as many back issues of
RaDIO-TV EXPERIMENTER as you can find
and start boning up for the next puzzle.
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Now that you know your rating, you may
agree with us, or you may want to take issue
with us. Either way, please let us know what
you think. Send a postal card to the Editor,
RADIO-TV EXPERIMENTER, 505 Park Ave-
nue, New York, New York 10022 and com-
ment on the time interval. If you believe
ten minutes is enough, say so. Otherwise,
let us know what you believe time limit
should be. We're waiting for your cards. B
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Putting Out
On Part 15

By Alvin H. Bloodworth

=] ,

“It's a Squealer. It tells Mama every-
time you do something wrong.”

Q0 o . “Okay, dear, as long as you're at
This is PDG_I22 cutting out . . . the office and not at some bar!”
. . 'till further notice.”
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The Hottest Stuff
(Continued from page 104)

ma Physics Lab admits that fusion fuels may
be a pipe dream: “We still don’t know if the
basic physics of it are possible,” he says. To
test the feasibility of fusion generators,
Princeton University, in cooperation with
RCA and Allis Chalmers, built one of the
most fantastic machines ever devised. It fills
a room large enough to hold a football field,
and its associated control equipment spreads
through endless corridors around it.

Called the C-Stellerator (short for “stellar
generator”), the machine attempts to pro-
duce energy through the fusion of hydrogen-
derived deuterium atoms, just like the Sun.
Simple in principle, the Stellerator involves
some incredibly difficult engineering. Main
problem: at 100 million degrees F. the plas-
ma is simply too hot to handle. The white-
hot hurricane would melt, burn, vaporize,
erode or otherwise disintegrate any known
material. But a recent development—mag-
netic bottles—may hold the answer.

In a magnetic bottle, powerful magnets
create an invisible magnetic curtain inside
the reaction tube. This keeps the moiling
plasma stream in magnetic suspension so that
it doesn’t come in contact with the metal
walls. Theoretically, this would work fine
if the superhot plasma moved in an even
flow, but the ornery stuff is so full of wild
energy that it swirls, sways, and bubbles in
a way that makes it hard to control. Dr.
Edward Teller, the fusion specialist of H-
bomb fame, says it's like trying to hold luke-
warm jelly in a cage of rubber bands.

Not all plasma projects are in outer space
or the distant future. In its less violent
forms, plasma is already doing regular jobs
in industry. Honeywell Company recently
perfected a plasma flame detector called “the
purple peeper.” Ultraviolet radiation from
any flame converts neon gas in the peeper’s
sensing organ into purple-colored plasma,
making it electrically conductive. By this
conductivity change, the peeper acts as a fire
alarm or, conversely, signals flame failure
in burners. Because the plasma can distin-
guish radiation of the flame itself from a hot
environment, it is a far more reliable flame
sensor than thermostats or similar devices
that merely register temperature. Industry
can use it to signal flame failure in oil and
gas burners.

The Linde Company has built a plasma-
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heated furnace, called Plasmarc, for melting
and alloying metals. Four times hotter than
the Sun’s surface, the plasma heat source can
be accurately controlled during every stage
of the melting process. Unlike an arc fur-
nace, the Plasmarc doesn’t contaminate the
melt with carbon from the electrodes. Metal-
lurgists hope to improve alloys with the new
process, perhaps even to create new synthetic
materials that can’t be produced at lower
temperatures.

Westinghouse uses the intense glow of
white-hot plasma as a light source for the
brightest lamp ever designed. Soon plasma
lamps may be used for airport lighting,
searchlights, and special military applica-
tions. Avco now markets plasma guns in
which the superhot plasma vaporizes tough
metals like tungsten so they can be sprayed
like paint. Even refractory ceramics can be
sprayed with these guns. This method is ex-
pected to open up new ways for making
more durable surface coatings.

By filling radio tubes with plasma, RCA
has been able to develop more efficient high-
frequency generators that are already provid-
ing longer range and clearer pictures for our
defense radar. Next step: high-frequency
sources in the tricky millimeter wave band,
powerful enough to modulate laser beams so
they will carry TV, telemeter, and voice in-
formation or provide jam-proof miV'tary
communications. . 3

Probably the most important present use
of plasma is testing missile materials. Are
they rugged enough to hold up under the
intense heat and abrasion of re-entry into
the atmosphere? Plasma jets provide a clear
answer. Raging past space vehicles in test
tunnels, plasma streams as hot as 30,000°F.
simulate the outer atmosphere where the air
itself is converted into plasma by friction
against the re-entering missile.

Now that scientists have recognized plas-
ma as a form of free electricity, they can
explain some natural phenomena that had so
far remained mysterious. We now know the
gigantic flares erupting from the Sun cause
radio static: the solar flares are plasma,
pumping electromagnetic waves into space.
The aurora borealis—the beautiful northern
lights—are now recognized as space plasma
pouring into the outer atmosphere.

At the present stepped-up rate of plasma
research, scientists expect astonishing devel-
opments in this still largely unexplored field

that may affect the future as profoundly as
]

electricity has affected our age.
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Analyzing Auto Ailments

(Continued from page 54)

cialized oscilloscope, enables the operator to
quickly identify many common ignition
faults; shorted spark plugs, bad points, de-
fective wiring, worn distributor parts, incor-
rect dwell time, coil and condenser problems.

The ignition analyzer permits the operator
to test the car’s entire ignition system with
just one hookup and without removing a
single component from the car or engine. In
fact, the hookup can be done with a white
shirt on and the cuff’s buttoned. Testing is
done with the engine running, so you are
actually performing a road test while stand-
ing still. In fact, with a DC-to-AC inverter to
power the analyzer off the car’s battery, en-
gine tests can be performed while on the
road. It is best to have a driver whose sole
responsibility is driving, and a test mechanic
sitting in the back seat of the car where the
ignition analyzer is also located.

Heathkit Ignition Analyzer sells for $89.95
in kit form. Also available is a timing
light that plugs into back of the analyzer.

One of the extras that comes with some
analyzers is a timing light. This gadget uses
the stroboscopic principle of light flashes
synchronized with motion. The light flashes
are of short duration that they appear to fix
the position of the fan belt pulley or flywheel
—an important feature necessary for timing
engines. Exact details on engine timing
should be obtained from the auto manufac-
turer.

Electronics is creeping into every facet of
our lives—it’s in our automobiles, too. An
experimenter who takes advantage of his
electronics hobby instincts while working on
his car can save many dollars in repair bills
and increase the life of his car. a
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Photographing
Electronic Gear
(Continued from page 74)

We tried it, and eliminated all shadows
with our floodlights while avoiding reflec-
tions as much as possible. The result, suit-
able for enlarging, was the shadow-free,
evenly lit shot shown here as in the upper
right photo on page 74.

Extreme Close-ups. Frank pointed out
that supplementary lenses or close-up lenses
are available for most 35mm cameras at low
cost. Using his set of supplementaries,
Beaudin set up the equipment as shown
above. He came up with this sharply de-
tailed view of a tuner assembly at about twice
the actual size. “‘Just be extremely careful of
measuring distance,” he warned, “and read
the instructions that come with the lenses
carefully.” / .

As Frank prepared to leave for his studio,
we asked him for three or four basic guide-
lines for photographing chassis or panels.
Here are Frank’s check points:

v “Keep your background clear and un-
cluttered. Use non-glossy (no shine)
white cardboard.”

v “Don’t let your prop show. It’s usually
best to hide connecting cables and/or
wires too.”

v “When shooting a chassis from the rear,
keep large transformers and similar parts
from dominating the picture and from
casting heavy shadows.”

v *“Beware of reflections. Set your lights on
an angle and watch for “hot spots” off
shiny parts or off the glass covers of
meters.”

v “Watch your settings—distance . . . expo-
sure . . . diaphragm. And try more than
one exposure.”

v “Good luck!” a

“YL, your name is Polly ‘what'?"
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RAIN AT HOME with NRI

iFor 50 years the leader in training men
for careers in Electronics, Radio-TV

Training men to succeed in the many fields of
Electronics has been NRI's only business for half
a century. The NRI diploma is respected and rec-
ognized by prospective employers in business and
industry throughout the U.S. and Canada. NRI
graduates are enjoying higher pay, more inter-
esting work, better futures in every field of
Electronics . . . performing work for which you

could qualify through NRI ‘‘learn-by-practice”
methods. And NRI provides training at reason-

able cost because it is the oldest, largest home-
study school of its kind. If you want the security,
prestige and freedom from financial worries that
come with training then you want to
investigate NRI's specialized instruction plans and
the many career opportunities in the fast-growing
Electronics industry. Write now for our two
free book:. Use g \

the postage-free | f.'
card below. Bty ot = il TR

NRI's Servicing course trains you to
fix black-and-white and color TV
sets, radios, hi-fi, etc., shows you
how to make $3 to $5 an hour in
spare time soon affter enrolling
Leads to a good full time business
of your own, servicing Electronic
products for the home.

MAIL iy
POSTAGE

FREE
CARD FOR

NEW
BOOKS

Prepare for a career as an Electro-
nic Technician in industry, business,
government, the military, with NRi
training in Industriol Electronics.
Computers, telemetry, automation,
etc. all employ the same baesic
electronic principles, and that is
what NR! training stresses.

r——————————————.——.

Communications offers a choice of
careers operating or servicing
transmitting equipment in broad-
casting, aviation, marine, mobile
radio, etc. From simple circuits to
FCC exams, NRI courses train you
quickly in one or all of the Com-
munications fields.

[ First Class
Permit

(Sec. 34.9, P.L.&R.)
Washington, D.C.
No. 20-R

BUSINESS REPLY MAIL
No Postage Stamp Necessary If Mailec In The United States

Postage Will Be Paid By

3939 Wisconsin Avenue
Washington, D.C. 20016




PICK YOUR CAREER

Join the thousands who gained
success through NRI training

Thousands of ambitious men have moved up to career-level Television-Radio Servicing
jobs or businesses of their own in Radio-TV Servicing, Com-
munications, Industrial and Military Electronics through NRI
training. The demand for skilled Technicians in this age of
color TV, stereo, rockets, missiles, computers, telemetry,
microwave, lasers, masers and automation is greater than
the demand for engineers—4 to 7 times greater. Whether
you're working in Electronics now, are a hobbyist or begin-
ner . . . whether you're a college graduate or a man who
had to leave school early . . . whatever your desire or edu-
cation, there's Electronics training for you among NRIl's

Industrial-Military Electronics

Complete Communications
FCC License

Basic Electronics

Math for Electronics

7. Aviation Communications

oUA LN

specialized instruction plans. Choose from *“short courses,”  g. Marine Communications
specialized training in fields of Communications or intensive Mobi P

L . h obile Communications
training for career positions. Get full details about the 9. C

course of your choice without obligation. Mail card below. 10, Electronics for Automation

SPECIAL NRI EQUIPMENT MAKES TRAINING FASTER, EASIER

When you troin with NRI, you *learn-by-daing’* with corefully developed
custom-designed equipment included—ot no extro cost—with mast courses.
All equipment is yours to keep. Projects yaou build, experiments you per.
form, make NRI illustroted lessons come ta life. Complex subjects take on
practicol meoning. Actuol shop ond laboratory experience makes leorning
foster, easier, makes you more voluable to praspective emplayers—or use
it to make extro money in your own spare time ar full time service
busmess. Free books we send you shaw equipment, tell abaut the NR!

P i 1 Trial Enrallment Plan. Canvenient
{ monthly poyments. Mail pastage-

\ free card.
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